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Am.  J. — On  the  Optical  Phenomena  presented  hy  the  "Silver- 
^ring"  in  Marion,  County,  Florida;  by  JOBN  LeConte,  M.D., 
rro£  of  Kataral  Philosophy  in  the  South  Carolina  College.* 

The  extraordinary  reporte  in  relation  to  the  optical  phenom- 
ena said  to  be  exhibited  by  the  "  Silver  Spring,"  induced  me, 
nnder  the  invitation  and  guidance  of  my  hospitable  friend,  Col. 
A.  G.  Summer  of  Florida,  to  visit  it  during  the  month  of  De- 
cember, 1859.  And  allhough,  as  might  have  been  anticipated, 
many  reputed  facts  vanished  under  the  scrutiny  of  careful  obser- 
ndon,  and  all  its  so-called  mysterioils  and  wonderful  phenomena 
sre  obviously  referable  to  well-known  physical  principles ;  yet 
it  may  be  interesting  to  give  a  brief  atatement  of  them,  and  to 
indicate  how  they  may  be  referred  to  the  recognized  laws  of 
physics. 

This  remarkable  "Spring"  is  situated  near  the  centre  of  Ma- 
rion county,  in  the  State  of  Florida,  ia  latitude  (about)  29°  16' 
North,  and  longitude  82°  20'  "West.  It  ia  about  five  miles  north- 
east of  Ocala,  the  county  seat,  and  nearly  in  the  axis  of  the  Pe- 
ninsula, being  eqtially  distant  from  the  Atlantic  and  Gulf  coasts. 
Its  waters  are  discharged  by  a  short  stream  bearing  the  same 
name  (viz:  "Silver-Spring")  which,  running  about  six  miles, 
unites  with  the  Ochlawaha  (or  Ooklawaha)  a  tributary  of  the  St, 
Johns  river.  The  stream  takes  its  origin  m  a  deep  pool  or  head- 
basiD,  which  is  called,  par  excellence,  the  "Silver  Spring."     This 

*  HiTingbeen  reoA  before  the  'American  Anoeiation  fgr  the  AdTaocement  of 
Kfience."  at  the  Nevport  Ueetlng,  August,  1860. 
A^  JociL  Bci.— 8>:conD  Sebim,  Vol.  XXXI,  No.  Bl.— JiS.,  1801. 
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basin  ia  nearly  circular  in  shape,  about  200  feet  in  diameter,  and 
is  surrounded  bv  hills  covered  with  live-oaks,  magnolias,  bays, 
and  other  gigantic  evergreens.  The  amount  of  water  discbai^d 
is  so  large,  that  small  steamers  and  barges  readily  navigate  the 
"Silver  Spring"  up  to  the  pool  or  head-spring,  where  there  is  a 
landing  for  the  shipment  of  cotton,  sugar,  and  other  produce. 
These  steamers  and  oarges  make  regular  trips  between  the  Silver 
Spring  and  Palatka  on  the  St,  Johns.  The  boatmen  informed  me 
that  at  its  junction  with  the  Ochlawaha,  more  than  one  half  of 
the  water  is  contributed  by  the  Silver  Spring  stream.  By  means 
of  a  caooe,  I  explored  the  stream  for  about  two  miles  from  its 
head ;  its  breadth  varied  from  45  to  lOU  feet,  and  its  depth,  in  the 
shallowest  parts,  from  10  to  15  feet :  the  smallest  depth  measured 
was  not  less  than  10  feet  ia  the  channel  of  the  stream.  The 
average  velocity  of  the  stream  was  rudely  estimated  at  about  two 
miles  per  hour :  at  the  narrowest  portions  it  was  estimated  at 
three  miles  per  hour.  According  to  the  reports  of  the  residents, 
the  level  of  the  water  of  the  Spring  at  the  landing  is  subject  to 
comparatively  slight  fluctuations,  scarcely  ever  exceeding  two  feet. 
These  fluctuations  of  level  seem  to  be  connected  with  the  season 
of  rains.  The  commencement  of  the  rainy  season  varies  from 
the  15th  of  June  to  the  15th  of  July.  The  waters  of  the  spring 
begin  to  rise  about  the  middle  of  the  season  of  summer  rains, 
and  attain  their  maximum  height  about  its  termination.  The 
maximum  depth  of  water  in  the  pool  or  basin  constituting  the 
head  of  the  silver  spring,  was  found  to  be  not  more  than  S6  feet 
in  the  deepest  crevice  from  which  the  water  boils  up :  the  gen- 
eral depth  in  the  central  and  deep  parts  of  the  basin  was  found 
to  be  about  80  feet.  These  measurements  were  made  by  means 
of  a  heavy  plumb-bob  attached  to  a  twine,  to  which  bits  of 
white  cloth  were  secured  at  intervals  of  six  feet,  or  one  fathom. 
As  the  plumb-bob  as  well  as  each  piece  of  white  cloth  indicating 
the  fathoms,  could  be  distinctly  seen  down  to  the  very  bottom, 
the  measurements  were  of  the  most  satisfactory  character.  Inas- 
much as  accurnte  quantitative  determinations,  however  easily 
applied,  are  seldom  resorted  to  by  the  unscientific,  we  need  not 
be  surpneed,  that  the  real  depth  of  this  spring  falls  very  far  short 
of  its  reputed  depth.  In  South  Carolina,  the  reported  depth  was 
variously  stated  at  from  120  to  150  feet :  on  the  confines  of  Flor- 
ida it  was  reduced  to  80  feet:  while  the  smallest  estimate  in  the 
vicinity  of  the  spring  was  45  feetl'  This  affords  an  illustration 
of  the  general  law,  that  the  accuracy  ofpopular  statements  bears 
an  inverse  proportion  to  the  distance  from  the  point  of  obser- 
vation :  probably,  like  all  emanations  from  centres,  following  the 
law  of  inverse  squares. 

Doubtless,  the  greater  portion  of  the  water  which  flows  in  the 
Silver-Spring  river  is  furnished  by  this  principal  or  head-spring ; 
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but  there  are  several  tributary  springs  of  similar  character  along 
the  coarse  of  the  stream,  which  contribute  more  less  to  the  rol- 
nme  of  water.  These  usiiall;  occur  in  deep  basins,  or  coves  (as 
they  are  called),  Id  recesses  along  the  margin  of  the  streun. 
The  depth  of  one  of  these  coves  situated  about  200  yards  below 
tfae  head-sprine,  was  found  to  be  32  feet  in  the  crevice  in  the 
limesttHie  bottom  from  which  the  water  boiled :  in  other  deep 
parts  of  the  basin,  the  depth  was  about  24  feet.  The  "  Bone- 
yard,"  {bo  called  from  the  fact  that  several  apeciraeos  of  the 
Dones  of  the  Mastodon  have  been  taken  from  it,)  situated  two 
miles  below  the  head-spring,  is  a  cove  or  basin  of  a  similar  char- 
acter.    Its  maximum  depth  was  found  to  be  26  feet. 

The  most  remarkable  and  interesting  phenomenoa  presented 
by  this  spring,  is  the  truly  extraordinary  transparency  of  the 
water;  in  this  respect  surpassing  anything  which  can  be  imag- 
ined. All  of  the  intrinsic  beauties  which  invest  it,  as  well  as 
the  wonderful  optical  properties  which  popular  reports  have  as- 
scribed  to  its  waters,  are  directly  or  indirectly  referable  to  their 
almost  perfect  dtaphaniety.  On  a  clear  and  calm  day,  after  the 
sun  has  attained  sufficient,  altitude,  the  view  from  the  side  of  a 
small  boat  doating  on  the  surface  of  the  water  near  the  centre 
of  the  head-spring,  is  beautiful  beyond  description,  and  well 
calculated  to  produce  a  powerful  impression  upon  the  imagina- 
tion. Every  feature  and  configuration  of  the  bottom  of  this  gi- 
gantic basin  is  as  distinctly  visible  as  if  the  water  was  removed^ 
and  the  atmosphere  substituted  in  it^  place  I 

A  large  portion  of  the  bottom  of  this  pool  is  covered  with  a 
luxuriant  growth  of  species  of  water-grass,  and  gigantic  moss- 
like  i^ants  (fresh-water  Algte),  which  attain  a  height  of  3  or  4 
feet.  The  latter  are  found  in  the  deepest  parts  of  the  basin. 
Without  doubt,  the  development  of  so  vigorous  a  vegetation  at 
snch  depths,  is  owing  to  the  large  amount  of  solar  light  which 
penetrates  these  waters.  Some  parts  are  devoid  of  vegetation  : 
these  are  composed  of  limestone  rock  and  sand,  and  present  a 
vhite  appearance.  The  water  boils  up  from  fissures  in  the  lime- 
stones ;  these  crevices  being  filled  with  sand  and  comminuted 
limestone,  indicate  the  ascending  currents  of  water  by  the  local 
milk-like  appearance  produced  by  the  agitation  of  their  contents. 
At  these  points  my  plumb-bob  was  observed  to  bury  itself  in 
the  mass  of  boiling  sand. 

My  observations  were  made  about  noon,  on  the  17th  and 
i^in  on  the  20th  of  December,  1859.  The  sunlight  illuminated 
the  sides  and  bottom  of  this  remarkable  pool  as  brilliantly  as  if 
nothing  obstructed  the  light.  The  shadows  of  our  little  boat, 
of  our  over  hanging  heads  and  hats,  of  projecting  crags  and  logs, 
of  the  surrounding  forest,  and  c^  the  vegetation  at  the  bottom, 
were  distinctly  ana  sharply  dedued  ;  while  the  constant  waving 
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of  the  slender  and  delicate  moaa-like  alg«e,  by  means  of  the  cor- 
rents  created  by  the  boiling  up  of  the  water,  and  the  ewimminff 
of  numerous  fiah  abovethia  miniature  subaqueousforest,  imparted 
a  living  reality  to  the  scene  which  can  never  be  forgotten.  And 
if  we  add  to  thia  picture,  already  sufficiently  striking,  that  ob- 
jects beneath  the  surface  of  the  water,  when  viewed  obliquely, 
were  fringed  with  the  prismatic  hues,  we  shall  cease  to  be  sur- 
prised at  the  mysterious  phenomena  with  which  vivid  imagina- 
tions have  invested  this  enchanting  spring,  as  well  as  at  the  inac- 
curacies which  have  been  perpetuated  in  relation  to  the  won- 
derful properties  of  its  waters.  On  a  bright  day,  the  beholder 
seems  to  be  looking  down  from  some  lofty  airy  point  on  a  truly 
fairy  scene  in  the  immense  basin  beneath  him,  a  scene  whose 
beauty  and  magical  effect  ia  vastly  enhanced  by  the  chromatic 
tints  with  which  it  is  invested. 

Popular  opinion  has  ascribed  to  these  waters  remarkable 
magnifying  power.  In  confirmation  of  this,  it  is  commonly  re- 
ported that  the  "  New  York  Herald  "  can  be  read  at  the  bottom 
of  the  deepest  parts  of  the  pool.  It  ia  almost  needless  to  state, 
that  the  waters  do  not  possess  this  minifying  power,  that  it  is 
only  the  large  capitals,  constituting  the  heading  of  this  paper,  ■ 
which  can  be  read  at  the  bottom,  and  that  the  extraordinary 
tranaparency  of  the  water  ia  abundantly  sufficient  to  account  for 
all  analogous  &cts.  A  variety  of  careful  experiments  were 
made  with  the  view  of  testing  thia  point,  by  securing  printed 
cards  to  a  brick  which  was  attached  to  my  fathoming-line,  and 
observing  at  what  depth  the  words  could  be  read  when  viewed 
vertically.  Of  course,  when  looked  at  obliquely,  the  letters 
were  distorted  and  colored  by  refraction.  Numerous  compara- 
tive experiments  were  likewise  executed,  in  relation  to  the  dis- 
tances at  which  the  same  cards  could  be  read  in  the  air.  The 
results  of  these  experiments  may  be  announced  in  a  few  words, 
namely : — That  when  the  )ett€rs  are  of  considerable  size,  say  a 

Siarter  of  an  inch  or  more  in  length,  on  a  clear  and  calm  day, 
ey  could  be  read  at  about  as  great  a  vertical  distance  beneath 
the' surface  of  the  water  as  they  could  be  in  the  atmosphere  I  Sub- 
sequently, my  young  friend,  Dr.  Henry  M.  Holmes,  of  "  Silver 
Spring,"  at  my  suggestion,  repeated  several  of  these  experiments, 
with  identical  results.  In  some  instances,  the  cards  were  read  by 
those  who  were  ignorant  of  the  words  on  them.  The  experi- 
ments were  made  on  various  sized  letters,  and  at  depths  varying 
from  6  to  30  feet.  The  comparative  esperimenta  in  reading  the 
cards  in  air  and  water,  serve  to  convey  a  more  distinct  idea  of 
the  wonderful  diaphanous  properties  of  the  latter,  than  any  ver- 
bal description,* 

'  BocQUEB,  \o  bis  Traiti  dOpligae  tur  la  gradaaiion  it  la  htmiirt,  (Pari^  1760.) 
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Some  peraoDS  have  thought  that  there  was  aomething  myste- 
terious  in  the  fact,  that  objects  beoeath  the  sur&oe  of  the 
water,  vhen  viewed  obliquely,  are  fringed  with  prismatic  hnes. 
It  is  oiuiecesury  to  remind  the  physicist,  that  such  &  phenome- 
non is  a  direct  physical  consequence  of  the  laws  of  dispersion 
©flight  by  refraction.  Observation  proved  that  white  objecta 
on  a  dark  ground  were  fringed  with  blue  at  the  top  and  orange 
and  red  at  the  bottom ;  while  the  color  of  the  fringing  was  re- 
versed for  dark  objecta  on  a  wLite  ground.  This  is  exactly  in 
aocordaDce  with  recognized  optical  principles.*  In  the  present 
case,  the  phenomenon  ia  remarkably  striking  and  conspicuous, 
probably,  from  two  causes:  First,  because  the  extraordinary 
transparraicy  of  the  water  rendered  subaqueous  objects  highly 
luminous ;  and  Secondly,  because  the  gigantic  evergreens  which 
fringed  the  pool  cut  off  moat  of  the  surface  reflection,  which 
would  otherwise  have  impaired  the  visual  impression  produced 
by  the  more  feeble  refracted  and  dispersed  light  proceeding  from 
the  objects:.  The  shadow  of  the  surrounding  forest  formed  a 
dark  background,  analogous  to  the  black  cloud  on  which  a  rain- 
bow is  projected. 

One  of  the  optical  phenomena  presented  bj  this  spring,  at 
first  sight,  seemed  somewhat  paradoxical : — namely,  that  when 
looking  vertically,  the  depth  of  the  pool  appeared  to  be  exagge- 
rated. This  fact  was  moat  strikingly  and  satisfactorily  illustrated 
by  the  exaggeration  of  the  apparent  intervals  between  the  bits 
of  white  doth  indicating  the  fathoms  on  my  sounding-cord. 
The  fathoms  near  the  sumce  underwent  a  somewhat  greater  ap- 
parent elongation  than  those  nearer  the  bottom,  but  all  were  ex- 
aggerated in  length.  This  phenomenon  was  observed  in  all 
places  and  under  ail  circumstances,  was  the  same  whether  viewed 
with  one  or  both  eyes ;  and  presented  the  same  appearance  to 
all  observers.  The  apparent  Jength  of  the  upper  fathom  was 
Tsrionsly  estimated  at  from  8  to  10  feet. 

In  orainary  cases  of  considerable  obliquity  of  view,  it  is  a 
fitmiliar  fact,  tbat  the  water  appears  to  be  ahalJower  than  it  really 
is,  in  consequence  of  the  seeming  elevation  of  the  bottom  pro* 
duoed  by  refraction.  Hence  liie  foregoing  facts  in  relation  to 
the  apparent  exaggeration  of  depth,  may  seem  to  be  inconaisteut 

pmastk  bos  with  plates  of  poluhed  glaai  at  tlia  ends  waa  in  tha  ratio  of  S  :  I 
eompand  -wiib  Ihe  itaadftrd  candle  in  air.  Aa  we  had  occiuion  to  mention  in  toI. 
3XX.  p.  !4S,  this  obiervcr  olimated  tha'  in  sea  water,  at  the  depth  of  SI  I  French 
<BM,  tlie  light  or  the  ■m  vouid  be  eqnnl  onl;  to  that  of  the  full  moon,  and  at  tha 
depth  of  elB  feet  wonld  vboll;  disappear.  Compured  irith  tbete  ranlts  the  ob- 
•ertiliea  of  Dr.  LeCoote  on  the  traniptrency  of  Silver  Spring  appear  remHrlnble, 
and  Tc  hope  this  excellent  obierrer  will  talie  occaxinn  to  repeat  Bouguer's  meaa- 
aremmta  with  the  water  of  Silrer  Spring,  and  sided  bj  tha  improTcd  meaoi  of 
nwdem  rwcareh  io  thii  drpartmant  of  pnjde*. — Ens. 

*  Vidi  Hwaehol'i  Treatua  on  Ught,  Jineyc.  Mitrep.,  Article  4S9. 
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with  recognized  optical  priaciplei.  But  a  little  reflection  will 
show  that  when  tne  eye  is  placed  near  the  surface  of  the  pool, 
and  when  wo  are  looking  down  in  a  direction  approaching  the 
vertical,  the  only  method  of  estimating  its  depth  ia  by  means  of 
the  apparent  intervals  between  iDterveniog  objects,  as  for  exam- 
ple, the  intervals  between  the  branches  of  a  sunken  tree  and  the 
bottom,  or  between  the  fish  and  the  enbaqneoua  vegetation  over 
which  they  ar«  swimming,  or  between  the  fathom  marks  on  the 
sounding-line.  Now,  from  well  known  optical  principles,  it  is 
obvious  that  the  apparent  distance  between  two  objects  thna 
viewed,  depends,  eaeteris  paribug,  on  the  angle  which  they  sub- 
tend at  the  eye.  Thus,  for  instance,  the  apparent  length  of  a 
&thom  on  the  sounding-cord,  will  depend  on  the  magnitude  of 
the  angle  made  by  the  rajs  of  light  proceeding  from  the  upper 
and  lower  bits  of  cloth  which  mark  the  interval.  And  inasmuch 
as  the  rays  of  light  proceeding  from  the  fathom  mark  which  is 
nearer  the  surface  make  a  greater  angle  of  incidence  than  those 
coming  ^m  the  mark  next  below,  they  must  undergo  a  greater 
degree  of  refraction,  hence  the  apparent  angle  subtended  at  the 
eye  by  the  interval  in  question  (one  fathom,)  is  greater  than  if  it 
had  been  viewed  in  the  air,  and  therefore  the  length  eeema  to  be 
exaggerated. 

Moreover,  as  the  apparent  length  of  a  fathom  depends  on  the 
angle  subtended  at  the  eye,  while  the  degree  of  refraction  is 
proportional  to  the  sine  of  the  angle  of  incidence ;  it  follows 
that  when  the  incidence  ia  large,  the  augmentation  of  the  angle 
by  refraction  will  be  relatively  greater  than  when  it  is  small 
Hence  the  uppermost  fathom  should  appear  to  be  longer  than 
those  below  it;  this  is  precisely  in  conformity  with  observa- 
tion. Our  estimate  of  the  decrease  of  these  apparent  lengths 
with  increasing  depth,  is  doubtless  vastly  exaggerated  by  the 
greater  fore-ahortenmg  of  the  lower  fathoms.  But  as  all  of  them 
seem  to  be  more  or  less  elongated,  and  as  the  whole  depth  is  thus 
— as  it  were — measured  by  exaggerated  linear  units,  it  must  ap- 
pear to  be  greater  than  the  reality. 

The  general  result  to  which  these  optical  laws  lead  is,  that  to 
an  observer  «ttin^  in  a  boat  io  the  middle  of  the  pool,  the  bottom 
near  the  mar^n  (if  visible  at  all,  for  if  the  angle  of  incidence  ia 
too  large,  the  light  from  subaqueous  objects  will  he  totally  re- 
flected, and  will  not  emerge  from  the  water,)  will  seem  to  be  ele- 
vated and  the  water  appear  to  be  shallower  than  it  really  is; 
while  the  bottom  near  the  centre  will  seem  to  be  depressed,  and 
the  apparent  depth  exaggerated.  In  other  wortu,  near  the 
margin,  the  depth  is  measured  by  the  angle  made  at  the  eye  by 
the  rays  proceeding  from  submerged  objects  with  those  coming 
from  the  shore-line ;  this  angle  being  diminished  by  the  refrac- 
tioa  of  the  former,  the  depth  is  apparently  diminished.    On  the 
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otlter  hsDd,  when  lookine  directly  downwards,  we  meunm  th« 
depth  by  the  Angle  made  at  the  eye  bj  rays  emanating  irom 
opper  and  lower  submerged  objects,  this  anel^  being  augmented 
by  the  greater  re&aoUon  of  the  former,  the  depth  is  exaggerated. 
Iliese  physical  principles  thus  afford  a  s&tisfactoiT  explanatioa 
of  the  peculiar  inverted  bell-shaped  appearance,  which  the  basin 
preaecta  to  an  obeerver  floating  near  its  centre.  They  likewise 
explain  a  &ct  which  strikes  the  most  casual  observer :  uamely, 
Uiat  when  the  boat  ia  advanced  toward  an  apparently  shallow 
spot  situated  at  some  distance,  it  appears  to  grow  deeper  as  we 
approach  the  point  in  question. 

The  forgoing  is  a  genera!  physical  explanation  of  the  phe* 
Domenon  of  exaggeration  of  depth ;  hut  the  principles  of  optica 
furnish  us  with  me  means  of  submitting  it  to  a  numerical  test, 
and  oonsequendy,  of  showing  its  adequacy  to  account  for  all  the 
facts  observed.  Following  out  the  graphic  method,  the  validity 
of  the  physical  explaoation  was  at  first  tested  by  constraotioo. 
While  this  illustrated  in  a  < 

very  satisfactory  manner, 
the  accnracy  of  the  deduc- 
ti<His  which  had  been  drawn, 
and  their  entire  adequacy 
to  explain  all  the  observed 
phenomeua,  at  the  same  m— 
time  it  enabled  me  to  throw 
the  question  into  a  more 
severe  mathematical  form. 
Assonaing  the  sur&ce  of  the 
water  to  be  a  horizontal 
plane,  and  the  sounding-line 
to  be  -vertical,  the  applicsr 
tioa  of  a  few  elementary 
principles  of  geometrr  and 
trigonometry  will  enable  na 
to  submit  the  question  to 
this  more  rigorous  test  In 
the  annexed  figure,  let  M, 
A,  N,  be  the  surface  of  the 
water,  H,  A,  F,  F',  F",  etc, 
the  souuding-line,  E,  Uie 
porition  of  the  eye  receiv- 
ing light  from  tne  sncoes< 
sive  fathom  marks,  F,  F',  P',  etc,  Msoming  no  water  to  bo 
interposed,  and  E'  the  position  of  the  eye  lecaring  the  oorrea- 
poDdu^  rays  aftei  re&action  by  the  water. 
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Let  E  S=H  A        =h,  (the  teight  of  E  above  the  water). 
"  A  F  =d,  (the  depth  of  first  &thom  mark). 

"   FF',F'F',etc.,=Ii,  (the  length  of  the  fethoms). 
"   i,  i',  i",  etc,       =the  angles  of  incidence. 
"   r,  r",  r",  etc.,     =the  corresponding  angles  of  refractios. 
"    n  =the  inde^  of  refraction  for  water=l-386. 

Fromthelawof  refraction,  sin  r=nx  sin  ^  and  sin  r'=nXnnt', 
etc.  By  geometry,  the  angle  subtended  at  E  by  FF'=t— t': 
also  the  angle  at  E'  after  refraction  =r~r'.     Then  by  trigonom- 

etry  we  have  coti^=  .,  ,   ,,. .;  cott"=  ,,  ,   ,. — r — .  etc 

■'  {h+d\Xia.nt'  l_h+d)Xt&nt 

Hence  it  follows,  that  when  h,  rf,  L,  and  i  are  given,  i'  i"  i",  etc., 
may  be  calculated,  and  consequently,  r,  r*,  r",  r"',  etc.,  may  be 
found:  hence  the  angle  subtended  at  E  by  FF' (=t—i')  as  well 
as  that  Bubtended  at  E'  (=r— r')  by  the  same  fathom-interval, 
become  known.  For  the  sake  of  illustrating  this  point,  let  us  as- 
sume A=2  feet;  d=lfoot;  L=6feet;  and  t=^30°.  Then,  by 
the  application  of  the  formula  tbove  given,  and  the  geometrical 
and  physical  principles  already  indicated,  the  following  table 
has  been  calculated  for  the  foregoing  condition  of  things': 


1    Aifh  mSUnM  It  E. 

AoftenbtauMuE'. 

eSVf 

1    -80* 

i"_8'>85'ia' 

I"- 4=42' M- 

r    — 41''M'46"lBrF    F'    -IQ"    t/2i' 
r-  -14=  37' SB"  J  '^  F'  F'   -  4'>18'S4' 
f-— 804e'H"    »  F"F"-1°52']B" 
r"—  eiJlS'lT"    "  F'^F"'-  lo    3' 41" 

By  F  F-  -87=  17- 18' 
''F'F"  — SO  IS- 34' 
"  F"  F'"—  8=  SC  87" 
"  FT-"'—  lo  231  K' 

9:H-B7' 

8:8-0S 
9:8-0! 

From  this  it  follows,  that,  under  the  assumed  conditions,  the 
first  fathom-interval  is  exaggerated  in  the  ratio  of  6  to  8-67, 
vhikt  the  others  are  elongated  in  a  ratio  but  slightly  greater 
than  6  to  8.  If  the  angle  t  (other  conditions  being  tne  same) 
had  been  taken  larger,  the  excels  of  elongation  of  the  firet  fath- 
om-interval would  have  been  greater.  It  thus  appearsy  that  all 
of  the  fathom-intervals  are  exaggerated  nearly  in  the  ratio  of  6 
to  8  or  S  to  4 : — that  is,  senEibly  in  the  ratio  of  the  sines  of  the 
angles  of  incidence  and  refraction  for  water.  This  is  only  true 
for  small  angles  of  incidence,  tlat  is,  for  the  lower  fathoms ;  for, 
in  that  case,  the  sines  may  be  considered  proportional  to  the  an- 
gles. Hence,  the  real  depth  of  this  pool  being  S6  feet ;  the  ap- 
parent depth,  assumed  to  be  measured  by  the  exaggerated  linear 
units  would  be  48  feet. 

Strictly  speaking,  the  rays  of  light  emanating  fiom  the  succes- 
eive  fiithom  marks,  which,  under  the  assumption  of  no  refrac- 
tion, reach  a  given  point  E,  would  not  all  after  refiwition,  arrive 
at  the  same  given  point  E' :  so  that,  in  strictness,  the  raya  of 
light  which  eater  the  eye  at  E'  are,  for  the  lower  fathoms, 
those  which  emerge  from  the  water  under  very  slightly  different 
angles  of  incidence  from  those  given  in  the  table.    But  it  is  ob- 
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Tions,  that  its  inQuence  on  the  deduced  ratio  of  the  angles  sub- 
teuded  at  E  and  E',  would  be  wholly  inappreciable. 

The  rigorous  solution  of  this  problem  in  physical  optica,  in- 
volves the  application  of  that  refined  phy si co -mathematical  rea- 
EODing,  which  has  not  ceased  to  exercise  the  ingenuity  of  some 
of  the  greatest  geometers,  flince  the  period  (in  1682),  when 
TEchimhausen  first  called  attention  to  Caustic  Curves.  Sir  John 
Herachel  shows,  that  when  the  refracting  surface  is  plane,  and 
the  refraction  is  made  from  a  denser  into  a  rarer  medium,  as  from 
water  into  air,  "  the  Diacauslic  curve  is  the  evolute  of  an  ellipse, 
whose  major  axis  is  normal  to  the  plane  refracting  surface;  the 
radiant  point  being  in  the  lower  focus,  while  the  centre  of  the 
ellipse  is  at  the  intersection  of  the  major  axis  with  the  refracting 
surface."*  In  this  cose,  the  radiant  is  a  fixed  ooint,  and  the  eye 
is  supposed  to  view  it  under  all  possible  angles  of  emergence. 
The  case  which  we  have  under  consideration  is  not  materially 
different.  Here  the  eye  is  fixed  and  the  radiant  consists  of  a  se-  . 
ries  of  equi-distant  points  descending  vertically.  In  fact,  Messrs. 
Eogel  and  Schellbach,  in  their  admirable  Barstellendends  Oplik, 
have  presented  us  with  beautiful  graphic  representations  of  tha 
exaggeration  and  distortion  which  submerged  objects  undergo 
when  viewed  by  the  eye  placed  in  various  positions  above  the 
plane  refracting  medium.! 

Thus,  it  has  been  shown,  that  all  of  the  beautiful  optical  phe- 
nomena presented  by  the  Silver-Spring  are  referable  to  recognized 
physcal  principles,  and  that  all  of  the  so-called  mysteries  of 
Its  waters  vanish  under  the  scrutiny  of  exact  science.  It  only 
remains  to  indicate  the  causes  which  produce  the  extraordinary 
transparency  of  the  water,  upon  which,  as  has  been  shown,  the 
entire  group  of  phenomena  is  dependent.  It  may  be  remarked, 
that  these  diaphanous  properties  are  perennial :  they  are  not  in 
the  slightest  degree  impaired  by  season,  by  rain  or  drought 
The  comparatively  slight  fluctuations  in  the  level  of  the  water 
in  the  pool,  to  which  alJusion  has  been  made,  produced  by  the 
rainy  season,  are  not,  (according  to  tiie  uniform  testimony  of  the 
residents),  accompanied  by  any  turbidity  of  its  waters.  At  first 
sight,  it  may  seem  paradoxical  that,  in  a  country  where  semi-tro- 

Eical  summer  rains  occur,  the  waters  of  this  stream  should  not 
B  rendered  turbid  by  the  surface  drainage.  But  the  whole  mys- 
tery vanishes,  when  we  consider  the  peculiar  character  of  the 
drainage  of  this  section  of  Florida.     Although  the  surface  of  the 

"  FMr,  Herwfarl'a  TreaUse  on  Light    Jnejfc  MHrop.  Articla  !SB,  Fig.  89. 

t  r<<^.  DuBtelleodende  Optik,  von  F.  Eii)tel  und  K.  Scbellboch.  HcdU,  ISSfl. 
TaT.  I,  Fig.  3  et  4.  Uatier  tath  coTiilitioDB.  submerged  object*  not  only  appear  to 
be  engijcratcil  in  length,  but  thoj  Bcem  to  be  more  or  ]cm  eurvtd  in  the  corumoD 
{Jane  at  iocidenM  auii  refraction,  the  centre  of  concaTJtj  being  tovardi  the  oba«r*«. 

Am.  Jock.  Sci.— Sbcohd  Statss,  Voi.  XXSI,  No.  61.— Jan.,  1S6L 
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country  is  <j!iite  undulating  or  rolling, — the  summits  of  many  of 
the  bills  being  30  or  40  feet  above  the  adjacent  depreaaioDa, — 
yet,  there  is  no  surface  drainage :  there  ia  not  a  brook,  rivulet, 
Dranch,  or  swamp  to  be  found  in  this  part  of  the  State.  The 
whole  drainage  is  subterranean;  even  the  water  which  falls 
near  the  banks  of  the  Silver-Spring  passes  off  by  under-ground 
channels.  There  is  not  the  slightest  doubt,  but  that  all  of  the 
rain-water  which  falls  on  a  large  hydrograpbic  basin  passes  dowu 
by  subterranean  channels,  and  boils  up  and  finds  an  outlet  to 
the  St  Johns  river,  by  means  of  the  Silver-Spring  and  the  smaller 
tributary  springs  whieh  occur  in  the  coves  along  the  margin  of 
the  stream.  The  whole  surface  of  the  country  in  the  vicinity  of  ■ 
Ocala, — and  probably  over  the  area  of  a  circle  of  15  miles  radius 
whose  centre  is  the  Silver-Spring,  is  thickly  dotted  with  lime- 
sinks  ;  which  are  the  points  at  which  the  surface  water  finds  en- 
trance to  the  subterranean  passages.  New  sinks  are  constantly 
occurring  at  the  present  time.  The  beautiful  miniature  lakes, 
■ — whose  crystal  waters  are  so  ranch  admired,~which  occur  in 
this  portion  of  Florida,  are,  doubtless,  nothing  more  than  exten- 
sive lime-sinks  of  more  ancient  date. 

Under  this  aspect  of  the  subject,  it  is  obvious,  that  all  the  wa- 
ter which  falls  on  this  hydrographic  basin  boils  up  in  the  Silver- 
Spring,  afier  having  been  strained,  filtered  and  decolorized  in 
its  passage  through  beds  of  sand  and  tortuous  under-ground 
channels.  It  thus  comes  oat  not  only  entirely  free  from  all  me- 
chanically suspended  materials,  but  completely  destitute  of 
every  trace  of  organic  coloring  matter.  According  to  the  barge- 
men there  is  a  striking  contrast  between  the  color  and  trans- 
parency of  the  waters  of  the  Silver-Spring  and  Ochlawaha  at 
their  junction.  The  latter  river  drains  a  country  whose  drain- 
age is  not  entirely  subterranean.  In  addition  to  the  above- 
mentioned  conditions,  which  persistently  secure  the  waters  of 
this  Spring  from  the  admixture  of  insoluble  materials  a^  well 
as  from  the  discoloration  of  organic  matters,  it  seems  highly 
probable,  that  the  minute  quantity  of  lime  which  they  hold 
in  solution  may  exercise  some  infiuence  in  augmenting  their 
transparency;  for  they  appear  to  be  mora  diaphanous  than 
absolutely  pure  water.  Tnere  is  nothing  a  priori  improbable 
in  the  idea,  that  the  optical,  as  well  as  the  other  physical  pro- 

Grties  of  the  liquid,  are  altered  by  the  materials  held  in  so- 
Irion.  This  is  an  interesting  physico-chemical  question  which 
demands  experimental  investigation.  It  is  proper  to  add  that 
the  waters  of  the  Silver-Spring  are  not  cnarged  witi  more 
than  the  ordinary  amount  of  carbonic  acid,  they  deposit  no 
carbonate  of  lime ;  so  that,  the  amount  of  lime  held  in  solu- 
tion must  be  comparatively  small 
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Doubtless  there  are  manj  other  springs  to  be  foand  ia  the 
State  of  Florida,  whose  waters  possess  the  same  optical  prop- 
erties aa  those  of  the  Silver-Spring;  although  perhaps,  their 
tnnaparency  may  be  less  perfect.  The  "Suwanee  Spring"  ia 
siud  to  exhibit  analogous  phenomena ;  and  the  fhrnous  foun- 
tain Bitnated  ten  miles  from  Tallahassee,  called  Wachulla  or 
Wakulla,  is  represented  as  "an  immense  limestone  basin,  as 
jet  nnfathoniea  in  the  centre,  with  watere  aa  transparent  as 
crystal"  Inasmuch  as  I  have  not  examined  these  springs,  I 
am  unable  to  say  how  &r  the  optical  phenomena  which  they 
presest,  may  be  identical  with  those  exhibited  by  that  which 
18  the  subject  of  this  paper. 

As  in  some  measure  related  to  the  peculiar  system  of  sub- 
terranean  drainage  above  indicated,  it  may  not  be  deemed  in- 
appropriate to  conclude  this  communication,  with  a  few  gene- 
ral remarks,  in  relation  to  the  physical  causes  which  have 
prodaced  the  several  qualities  of  surface  soil,  which  are  found 
m  the  neighborhood  of  Ocala  and  the  Silver-Spring.  The 
whole  of  this  portion  of  the  Peninsula  appears  to  have  been 
originally  composed  of  a  mixture  of  sand  and  shell-limestone; 
probably  of  the  Eocene  period.  The  lime-rook  comes  to  tiie 
suT&oe,  almost  eveiywhere ;  in  some  cases,  it  is  composed  of 
nearly  pure  carbonate  of  lime;  in  others,  silicification,  to  a 
greater  or  less  extent,  has  taken  place  by  the  displacement  of 
the  lime  by  silex.  But  in  all  cases  where  its  structure  can  be 
made  out,  it  consists  of  a  mass  of  conglomerated  shells.  The 
three  grades  of  fertility  at  present  existing  in  the  soil  of  this 
portion  of  the  State,  appear  to  be  owing  to  the  greater  or  less 
ncility  with  which  the  ]ime  has  been  removed  from  it  by 
aqueous  agencies.  In  the  fertile,  and  densely- wooded  Ham- 
mock lands,  large  quantities  of  soft  carbonate  of  lime  may  be 
foand  at  or  near  the  surface.  In  the  Mulatto  pine  lands,  which 
are  extensively  cultivated  in  cotton  and  Indian  corn,  the 
amoQiit  of  sarjace  carbonate  is  less  abundant;  a  considerable 
portion  of  it  having  been  either  silicified  or  removed  from  the 
soil.  While  in  the  sterile  sandy  pine-lands,  no  lime  is  to  be 
foond:  the  whole  of  the  rock  having  disappeared,  excepting 
that  which  bas  undergone  silicification.  In  the  Hammocks,  an 
impervious  substratum  of  clay  has  prevented  the  lime  from  be- 
ing carried  off  by  the  percolation  of  meteoric  waters; — in  the 
Mulatto  lands  (so-called  because  there  is  a  subsoil  of  yellow 
clay)  the  substratum  is  less  impervious,  so  that,  a  large  portion 
of  the  lime  has  been  removed ; — while  in  the  Pine  barrens,  in 
conseqaence  of  the  absence  of  a  clay  subsoil,  the  whole  of  the 
surface  lime  has  been  carried  off  by  subterraneiin  drainage ;  leav- 
ing no  surface  rocks  excepting  those  which  are  silicified.  Ac- 
cording to  this  view,  the  light  pine  lands,  which  now  produce 
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cottOB  with  so  little  labor,  are  in  the  transition  stage  to  the  pine 
barrens,  and  cannot  he  expected  to  retain  their  fcrtihtj  for  anv 
great  length  of  time,  unless  lime  ia  restored  to  them  bj  the  cul- 
tivator. The  heavily -timbered  Hammocks  require  a  greater  out- 
lay to  bring  them  under  cultivation ;  but  they  constitute  the 
moat  valuable  and  enduring  lauds  in  this  section  of  the  State. 
Unfortunately  they  embrace  but  a  comparatively  limited  area, 
when  contrasted  with  the  space  occupied  by  the  pine  lands. 
The  outlines  of  the  Hammocks,  as  indicated  by  the  dense  growth 
of  gigantic  evergreens,  is  singularly  and  sharply  defined,  either 
dotting  or  intersecting  the  desolate  pine-barrens ;  sometimes 
forming  narrow  sinuous  verdant  bands  extending  ten  or  fifteen 
miles,  which,  at  a  distance,  remind  one  of  extensive  swamps,  or 
the  bottom  lands  bordering  a  stream. 
Columlw,  &  O,  June,  IMO. 


Art.  n.— Ott  Robert's  Test  Plate  and  (he  Slrice  of  Diatomsi   by 
W.  S.  SuLLiVANT  and  T.  G.  Wormley, 

The  limit  of  the  resolvability  of  lines,  or  how  small  a  spaco 
can  exist  between  lines  and  still  admit  of  their  being  separated 
under  the  microscope,  appears  to  be  an  undecided  point.  Prof. 
Queckett  (Treatise  on  the  Microscope,  3d  ed.,  p.  238, 1855)  asserts 
that  "no  achromatic  has  yet  been  made  capable  of  separating 
lines  closer  together  than  the  --jj^m  of  an  inch."  In  the  same 
work,  p.  245,  it  is  stated  that  Mr.  Ross  found  it  impossible  to  as- 
certain the  position  of  a  line  nearer  than  the  Tt.ivi  of  an  inch. 
"We  find  also  on  p.  512  that  Mr.  De  Laliue,  in  bis  extended  ex- 
amination of  Nobert's  Test  Plates,  was  unable  to  resolve  any  lines 
closer  than  the  ry.isr  °^  an  inch.  In  Prof.  Carpenter's  work 
(The  Microscope,  2d  ed.,  p.  189, 1859)  this  sentence  occura :  "  the 
well  defined  lines  on  Nobert's  Test  Plates  have  not  yet  been  re- 
solved when  they  have  approximated  more  closely  than  the 
ii.ivT  of  an  inch." 

From  the  foregoing  it  appears  that  actual  experiment  fixes  the 
limit  of  resolvabdity  at  about  ^T.^nr  of  ^^  i'^'^li  ■  this  does  not, 
as  is  said,  vary  widely  from  the  deductions  of  Fraunbofer  and 
others,  based  on  the  physical  properties  of  light.  In  this  con- 
nection the  remark  (op.  cit  p.  47)  of  Prof.  Carpenter  may  be 
cited,  "there  is  good  reason  to  believe  that  thelimit  of  perfection 
{in  the  objectiv^  has  now  been  nearly  reached,  since  everything 
which  seems  theoretically  possible  has  been  actually  accom- 
plished." 

On  the  other  baud  there  are  authorities  who  assert  that  lines 
much  closer  than  the  ti.Wt  of  an  inch  are  resolvable.     A  few 
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^ea>8  since  Messrs.  Harriaoo  aad  Sollitt  published  (Microscop- 
ical Journal,  yoL  ii,  p.  61,  1854)  their  measurements  of  the  strise 
of  several  diatoms,  aasignitig  to  Amphipleura  pellucida  striae 
ss  close  &s  the  Tfr.'sis  ^^  Tii.'m  ^^  ^^  inch.  These  measure- 
ments have  recently  been  repeated,  and  with  exactly  the  same 
results,  by  Mr.  Soilitt  alone  (Mic  Jour.,  viii,  p.  51,  1859)  who 
furthermore  expresses  the  opinion  that  strife  as  dose  as  the 
rrs.Vii  of  an  inch  can,  with  proper  roeaos,  be  seen.  Mr.  Sollitt'a 
measurements  have  been  adopted  in  the  Micrographic  Diction- 
ary (1860)  and  most  of  the  modern  works  on  the  Microscope,  no 
one,  Profl  Carpenter  (op.  cit.,  p.  188)  excepted,  suggesting  a  doubt 
as  to  their  accuracy;  oq  the  contrary,  their  correctness  seems  to 
be  expressly  recognized  by  Dr.  G-.  0.  Wallich  (Ann.  &  Mag.  Nat 
Hist  for  February,  1860). 

Such  being  the  convicting  testimony  and  opinion  of  distin- 
gniehed  microscopists  on  the  capacity  of  the  modem  objective 
for  separating  linea,  it  is  somewhat  surprising — in  veiw  of  th© 
high  state  of  perfection  now  attained  by  the  microscope,  and  of 
the  nnmber  of  its  zealous  devotees — that  so  few  experiments 
have  been  made,  bearing  on  this  interesting  point. 

As  a  contribution  toward  that  object,  we  propose  to  offer  pre- 
sently an  analysis  from  actual  measurements,  as  far  as  we  were 
able  to  carry  them,  of  one  of  those  "marvels  of  Art,"  Nobert's 
Test  Plates.  In  such  investigations  the  quality  of  the  instru- 
ments used  being  all  important,  we  would  state  that  the  optical 
apparatus  at  our  command  was  ample,  consistiug  of  a  frst  class 
Smith  and  Beck  microscope  stand,  a  Tolles'  ,',  objective  of  160° 
angular  aperture — an  objective  of  rare  excellence  in  all  respects — 
besides  Vizi's  *D'i  ti''^^  of  other  eminent  opticians,  both  English 
and  American ;  also  a  solid  eye-piece  micrometer  by  Tolles,  and 
an  improved  cobweb  micrometer  of  Grunow's  accurate  work- 
manship. Smith  and  Beck's  stage  scales  furnished  the  standards 
for  fixing  the  micrometrical  values  of  the  eye-pieces.  By  means 
of  Tolles'  amplifier,  an  achromatic  concavo-convex  lens  between 
the  objective  and  the  eye-piece,  an  amplification  (by  the  stan- 
dard of  10  inches)  as  high  as  6000  times  was  obtained.  This 
high  amplification,  with  sunlight  variously  applied  after  passing 
through  a  small  achromatic  lens  of  long  focus,  was  effective  in 
resolution,  and  essential  to  the  distinct  counting  under  the  mi- 
crometer of  the  lines  of  the  test  plate.  The  test  plate  used  con- 
sisted of  30  bands  of  lines,  each  band  varying  but  little  from 
the  T,Fi  V  ^^  ^'^  inch  in  width,  and  having  ite  lines  a  uniform  dis- 
tance apart  On  one  end  of  the  plate  is  engraved  by  Nobert,  in 
parts  of  the  Paris  line,  the  distance  apart  of  the  lines  composing 
the  first  band,  and  thence  on,  the  distance  between  the  lines  of 
every  fiflb  band,  as  in  the  2d  and  5th  columns  of  the  following 
table. 
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Bud. 

P.r   lUt. 

Bu(» 

8vhL 

Pit.  lllM. 

Eolta. 

J            1 

0-001000 

20 

0-000167 

Br.ira 

S 

0-000550 

irT,frr 

25 

0-000143 

Ta.far 

10 

0000275 

T^irj 

30 

0-000125 

wu.in 

15 

0000200 

..yiriiT 

We  add  the  3d  and  6th  columns,  giving  the  distances  in  parta 
of  the  English  inch  found  by  multiplying  the  decimals  ia  the 
2d  and  5th  columns  by  -088815. 

Analym*  o/ITobert't  Tm  Plait  of  SO  BanJt. 


BmAi. 

BudL 

•.dibud. 

EotlMi  liKh. 

■uhbuil. 

1 

7 

TT.iTT 

16 

30 

TT.ir* 

2 

8 

Tl.in 

17 

31 

n-ijs 

8 

9 

rr-irsr 

18 

32 

srjf.-frs 

4 

10 

TT.irw 

Ifl 

33 

KJ.inj 

S 

12 

3V.i7I 

30 

34 

rt.ixr 

6 

13 

21 

36 

7 

16 

VT.hrs 

22 

87 

8 

17 

jj.im 

23 

88 

9 

20 

Tr.fsT 

24 

40 

n.izK 

10 

23 

XV.hlV 

26 

41 

11 

24 

rs.hrj 

26 

42 

26 

TT.iaT 

27 

wi-ra 

28 

14 

28 

^T.iriT 

29 

IK 

29 

Tr.iui 

30 

The  figures  in  the  3d  aai  6th  colnmna,  showing  the  distance 
apart  of  the  lines  in  each  band,  are  the  mean  of  numerous  and 
slightly  variant  trials,  particularly  on  the  higher  bands.  Up  to  the 
26th  band  there  was  no  serious  difficulty  in  resolving  ana  ascer- 
taining the  position  of  the  lines,  but  on  this  and  the  subsequent 
ones,  spectral  lines,*  that  is,  lines  each  composed  of  two  or  more 
real  lines,  more  or  less  prevailed,  showing  that  the  resolving 
power  of  the  objective  was  approaching  its  limit.  By  a  suitable 
arrangement,  however,  of  the  illumination,  these  spurious  lines 
were  separated  into  the  ultimate  ones  on  the  wholo  of  the  26th, 


*  The  tendency  of  li 


B  resolving 


(boirn  by  ft  luT  objectirg  on  Ihe  loner  buidit.  Hence  tlie  mere  exhibition  of  lino 
ii  not  »lw«j»  conelusiFe  evidenis  of  their  uKimBte  reioiution.  A  practiced  eje  will 
generallj  distin|;ui>.h  the  fnlse  fmm  the  true.  Kecnurfe  to  a  hig1>er  objective  often 
mccomplialiee  the  tame  ;  but  vhen  these  fail,  the  micrometer  onlj,  tojcetlier  Tiith 
kpreTiout  knowledge  of  the  nrtiul  position  of  Ihe  trne  lines,  oin  determine  whether 
the  liDM  exhibited  tn  re&l  or  Fpurioai.  ^  ^  nr -^  will  ehoir  the  S  or  4  higbeit 
band*  on  thi*  plate  regularly  and  beBulifiillv  mriped  with  lina  mwdi  coaraer  than 
tbe  true  une*-,  the  lame  with  the  ^  ca  t)ie  litst  Wd. 
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and  Tcry  nearly  on  the  whole  of  the  27th  band ;  but  on  the  28th, 
and  still  more  on  the  29tb,  they  so  prevailed,  that  at  no  one  focal 
adjustment  eoald  naore  than  &  portion  (a  third  or  a  fifth  part)  of 
the  width  of  these  bands  be  resolved  into  the  true  lines. 

The  true  lines  of  the  30th  band  we  were  unable  to  see,  at  least 
widi  any  degree  of  certainty,  still,  from  indications,  we  have  no 
doabt  they  are  ruled  as  stated  by  Nobert. 

It  wilt  be  observed  that  our  measurements  of  the  lines  on  the 
Ist,  5th,  10th,  loth,  20th,  bands  vary  somewhat  from  Nobert's  reg- 
istratioD  on  the  plate  as  given  in  the  first  table  above.  Such  dis- 
crepancies are  to  be  expected,  and  by  microscopists  familiar  with 
operations  of  this  kind,  are  looked  upon  as  unavoidable;  but 
that  on  the  25th  band  is  rather  large  to  be  accounted  for  in  this 
way.  We  are  unable  to  explain  it,  and  can  only  say  that  oar 
repeated  measurements  of  it  were  very  carefully  raaoe. 

These  experiments,  together  with  those  of  others  before  no- 
ticed, induce  us  to  believe  that  the  limit  of  the  resolvability  of 
lines,  in  the  present  state  of  the  objective,  is  well  nigh  estab- 
lished; but  that  this  limit  may  be  carried  somewhat  higher,  we 
are  not  prepared  to  doubt,  since  the  handsome  advance  lately 
achieved  by  Mr.  ToJles  in  his  ^', — combining  wide  aperture, 
fine  definition,  and  high  amplification — shows  that  the  objective 
had  not,  as  we  were  inclined  to  think,  reached  the  stationary 
point 

The  theoretical  view  of  this  question,  that  is,  what  may  be 
the  closest  approximation  of  lines  consistent  with  their  separa- 
tion under  the  microscope,  we  leave  to  those  competent  to  the 
task,  by  whom,  it  ia  to  be  hoped,  we  may  be  favored  with  fur- 
ther information  on  this  point 

With  regard  to  the  stnation  of  Diatoms,  an  opinion  generally 
prevails  that  the  number  of  strife  on  a  given  portion  of  a  irus- 
tale,  varies  among  individuals  of  the  same  species,  within  wide 
extreme&  This  opinion  is  probably  traceable  in  part  to  one  of 
the  earlier  publications  on  the  subject,  the  paper  of  Messrs. 
Barrifion  ana  Sollitt  before  referred  to,  wherein  (as  in  the  more 
recent  paper  of  Mr.  Sollitt)  measurements  of  several  Diatoms 
are  given  showing  great  variableness  in  their  stnation.  To 
these  gentlemen  much  credit  is  due  for  their  discovery  of  high 
markings,  before  unsuspected,  on  certain  diatomaceons  fruatules ; 
their  measurements  however  and  the  alleged  variableness  of  these 
markings  we  have  not  been  able  to  verify,  as  will  be  seen  by  the 
following  extract  from  our  paper  published  (this  Jour.,  March, 
1859,)  on  this  subject 

NoDibec  oT  itrln  Id  fni" 
''   H.  ind  B.  tn.  Bjn.       &udW^ 

Navicula  rhomboides  60  to  111  86  70 

Ptenrongma  fasdoU  60  to    90  64  E2to66 

"  I  Btrij^onun  40  to    80  44  43 


li^itzschia  aigmoidea 
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Many  frostules  of  these  species,  from  different  localities,  have 
been  measured  by  us  and  always  with  the  same  results.  Pleu- 
rosigma  fasciola  has  been  Bpecially  designated  by  Mr.  SolUtt, 
and  also  by  Dr.  Wallich,  as  very  inconstant  in  its  markings. 
Of  tbia  diatom  we  are  fortunate  in  being  supplied  with  abun- 
dant specimens,  from  various  localities  in  England,  particu- 
larly from  the  neighborhood  of  Hull.  Several  hundred  valve^ 
not  a  few  under  jij  of  an  inch  in  length,  were  measured,  and 
on  no  one  were  found  strife  less  than  62  or  more  than  66  in 
"001",  much  the  larger  number  being  54.  A  similarly  uniform 
striation  has  always  been  observed  among  the  individuals  of 
many  other  species  examined  by  us. 

To  such  uniformity  of  striation  Amphipleura  pellucida  forma 
as  yet  no  exception  ;  this  diatom  is  still  a  "  res  vexata  "  among 
microscopists ;  neither  the  striation  nor  the  structure  of  its  frus- 
tule  is  at  all  satisfactorily  understood.  The  record  of  its  stria- 
tion is  found  to  be  thus : — in  1854  Messrs.  Harrison  and  SoUitt's 
measurements  made  its  strise  120  to  130  in  '001"; — Prof  Carpen- 
ter (1856)  first  suggests  the  probability  of  some  error  in  these 
measurements; — the  writers  of  this  paper  declared  themselves 
(this  Jour,,  March,  1859)  unable  to  "  glimpse  "  the  strise ; — Mr. 
SoUitt  (Mic.  Jour.,  Oct.  1859)  measures  them  again  and  finds  them 
Btill  as  low  as  120  to  180  in  '001",  but  gives  it  as  the  opinion 
of  Mr.  Lobb  that  "even  those  figures  are  too  low  and  that  they 
ought  ito  be  set  down  at  140  in  'OOl" ;" — in  the  same  number  of 
the  Microscopic  Journal,  Mr.  Rylands  sees  "striaj,  hut  much  more 
distant  than  the  130  in  '001"  of  the  Hull  microscopists ;" — lastly 
Mr.  Hendry  states  (Mic.  Jour.,  July,  1860)  that  he  has  "  come  to 
a  satisfactory  conclusion,  that  it  is  a  sad  misrepresentation  to  set 
down  the  lines  so  high  in  the  scale  as  130  in  ■001",  and  that  oa 
a  few  shells  lines  may  be  counted  at  42,  and  many  at  60,  70  and 
80  in  -001"."  A  perplexing  record,  truly! — reminding  one  of 
the  celebrated  Torbane  Hill  coal  case  (Mic.  Jour.,  ii,  p.  64). 

It  is  our  impression,  notwithstanding  these  conflicting  state- 
ments, that  the  diatom  before  us  presented  to  all  these  gentlemen 
the  same  appearances,  but  their  interpretation  of  these  appear- 
ances have  oeen  widely  different. 

The  testimony  of  our  objectives,  as  we  understand  it,  seems 
to  indicate  that  this  diatom  has  a  minutely  and  irregularly  bro- 
ken up  surface,  which  even  on  the  same  valve,  can  be  made  to 
show  an  apparent  striation,  varying  from  moderately  coarse  to 
extremely  fine,  according  to  the  obliquity  or  intensity  of  the 
illumination,  and  to  the  grade,  whether  low  or  high,  of  the  ob- 
jective used,  thus  proving  beyond  question  that  the  exhibition 
i3  illusory.  In  numerous  trials,  particularly  on  fine  Euglish 
specimens  from  Hull,  sent  us  by  Mr.  G.  Norman,  we  have  entirely 
&iledi,  with  glasses  too  of  unsurpassed  excellence,  to  bring  out^ 
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Ttyuitir,  distinct  and  unviistakahU  striiB  such  as  would  be,  at  once. 
so  recognized  by  ao  eye  practiced  on  the  striaj  of  otlier  diatoms. 

After  all,  it  is  not  improbable,  that  true  strife  yet  unresolved, 
may  exist  on  the  valves  of  this  species,  and  furthermore,  that  the 
appareot  strisB  of  different  observers  may  be  similar  to  the  spec- 
tnil  or  sporioas  lines  before  noted  as  occurring  on  the  bands  of 
Xobert's  Test  Plate,  when  examined  by  an  objective  incapable 
of  resolving  tfaem. 

A  sammary  of  the  foregoing  may  be  briefly  stated  thus : — 
that  otir  experiments  lead  us  to  oelieve 

Ist  That  lines  on  Nobert's  Test  Plate,  closer  tc^ether  than 
about  the  i^.iiv  of  an  inch,  cannot  be  separated  by  the  modern 
objective. 

2d.  That  no  true  striffl  have  yet  been  seen  on  the  valves  of 
Amphipleura  pellucida. 

si  That  the  alleged  variableness  in  the  striation  of  diatoms 
unong  individuals  of  the  same  species  has  been  greatly  exagge- 
rated :  on  the  contrary,  we  find  a  remarkable  uniformity,  tnus 
sustaining  the  opinion  of  Prof.  Smith  (Syuop.  Br.  Diat,  v.  2, 
lotrod.,  p.  26)  that  for  characterizing  species  "  striation  is  the 
best  guide." 

1^  Ohio,  Not,  ISU. 


Art,  in. — On  the  IWcck  of  an  AntTndl  lately  found  in  the  Pots- 
dam  Formaticm;  by  Sir  W.  E.  Logan,  F.KS.* 

(Bead  before  the  Natural  History  Sodelj  of  Hontteat,  June,  1860.) 

The  Potsdam  sandstone  is  recofoized  in  Canada  and  New 
York  as  the  base  of  the  Lower  Silurian  series.  As  far  as  we 
are  certain  of  the  formation  in  the  province  it  rests  unoonform- 
ably  npon  the  Laurentian  series ;  but  on  the  north  shore  of  Late 
Hnron,  the  Huronian  series  supports  unconformably  a  sandstone 
vbich  has  been  supposed  to  be  Potsdam ;  as  no  fossils,  however, 
have  been  met  with  in  it  there,  its  equivalence  is  somewhat 
doabtful,  particularly  as  the  superior  fossilLferous  rock  into  whicU 
it  passes,  appears  to  be  of  the  Bird's-eye  and  Black  River  group. 
Mr.  Barrandc  in  a  paper  communicated  to  the  Geological  Soci- 
ety of  France  about  a  year  ago,  compares  the  Potsdam  formation 
with  the  Primordial  Zone,  and  appears  disposed  to  unite  it  with 
the  strata  marked  by  Paradoxides  near  Boston  in  Massachusetts, 
and  Placentia  Bay  in  Newfoundland,  the  first  locality  yielding 
Paradoxides  Harlani  which  he  identifies  with  his  P.  apinosus,  ana 
the  latter  Mr.  Salter's  P.  Bennetii,  and  probably  other  allied  gen* 
era  and  species.  But  while  no  well  ascertained  Primordial  spe> 
•  From  the  Canadian  NatDmlut,  Jtag.  ISSD. 
A*.  JociL  Sci.— Second  asBiss,  Vol.  XXXI,  Na  81.— Jam.,  ISflL 
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cie6  have  been  met  with  in  the  Potadam  of  Canada  and  New 
York,  the  formation  appears  in  Canada  to  be  rather  allied  to  the 
Btrata  above  than  those  below  it* 

In  the  Potadam  of  Canada  and  New  York,  independent  of 
fucoids,  the  number  of  species  of  which  the  forms  have  been  either 
wholly  or  partially  preserved  is  only  three.  Two  of  them  are 
Lingulcb,  named  by  Hall  L.  prima,  and  L.  antiqua;  and  while 
these  so  far  resemole  one  another  that  they  might  by  some  pa- 
Iseontologista  be  considered  varieties  of  one  species,  we  in  Cana- 
da have  a  Lingula  {L.  Belli  of  Billings,)  in  the  Chazy,  which 
might  almost  be  considered  another  variety  of  the  same  species, 
the  peculiarity  of  them  all  being  the  length  and  sharpness  of  the 
beak.     In  Canada  there  is  also  found  in  the  Potsdam,  the  ioi- 

tiressionoftheepireof  nlargeflat  Pleurotomaria,  which  so  strong- 
y  resembles  the  spire  of  P,  Lnurenliana  (Billings)  of  the  Caloif- 
erons,  that  they  can  scarcely  be  distinguished.  In  addition  to 
these  upward  affinities  in  the  only  preserved  form,  there  are  beds 
of  passage  between  the  Potsdam  and  Calciferous  formations,  in 
which  the  strongly  marked  distinctive  lithologicat  characters  of 
the  two  are  well  preserved,  and  at  St.  Timothy  on  the  Beauhar- 
nois  Canal  those  beds  of  the  inter-stratification  which  are  allied 
to  the  lower  rock  are  occasionally  marked  by  iSooliihus  ItTiearis 
(Hall),  supposed  to  be  ancient  worm-holes,  by  which  the  Pots- 
dam is  characterised  in  many  parts. 

Immediately  beneath  these  beds  of  passage  are  the  celebrated 
foot  prints  of  Beauharnois,  to  which  Professor  Owen  has  given 
tlie  name  of  Protichnites.  Since  these  were  described  by  Owen, 
nothing  has  been  discovered  to  throw  further  light  upon  the 
forms  of  the  animals  which  made  these  impressions;  but  in  thin- 
ning a  large  specimen  with  some  of  the  tracks  on  it,  for  the  pur- 
pose of  placing  it  in  the  museum  of  the  Geological  Survey,  it 
was  ascertained  that  the  surface  on  which  the  traces  were  im- 
pressed must  have  been  subject  to  the  ebb  and  flow  of  a  tide. 
The  surface  on  which  the  tracks  are  impressed  and  the  one  im- 
mediately beneath,  shew  ripple-mark;  the  next  in  succession 
which  is  about  an  eighth  of  an  inch  below,  shews  wind-mark,  in 
a  number  of  sharp  and  straight  parallel  ridges  from  two  to  four 
inches  long  and  an  eighth  or  a  quarter  of  an  inch  wide.  These 
characterize  a  considerable  surface,  and  are  precisely  similar  to 
the  marks  so  familiar  to  every  person  who  has  examined  blown 
sand.  The  surface  must  thtis  have  been  alternately  wet  and  dry, 
and  the  organic  remains  of  the  formation  being  marine,  we  have 
thus  pretty  clear  evidence  of  a  tide. 

Proverbially  unstable  as  water  is,  the  mean  level  of  the  sea, 
that  is  the  point  which  ia  half-way  between  high  and  low  water, 

*  SincB  Uiij  paper  was  read  two  speeies  of  Orthottrat  and  an  Ophiteta  hftT« 
been  discovered  in  Caimda  Mi'iiclated  with  Lingvla  antiqua,  \a  the  Potsdam  Sand- 
■tone.    Tbe  tcilobit«  Oonocephalitn  minutut  (Bradlej)  bu  aUo  been  sioce  desoibad. 
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is  supposed  to  be  the  leaat  diangeable  level  on  the  fece  of  the 
globe,  and  taking  it  to  be  now  pretty  much  ns  it  was  during  the 
Lower  Silurian  period,  we  establish  the  means  of  knowing  ap- 
proximately how  much  the  position  where  the  tracks  are  found, 
is  higher  than  it  was  when  these  were  impressed,  the  limit  of  er- 
ror being  the  number  of  feet  which  would  represent  the  differ- 
ence between  the  ebb  and  flow  of  the  sea  in  tne  Jocality,  or  per- 
haps not  more  than  fifty  feet  We  have  thus  a  bench-mark  to 
test  the  rise  not  only  of  these  strata  at  Beauharnois,  but  of  their 
equivalents,  wherever  else  tbey  may  be  met  with. 

Finding  that  this  ancient  sand  bank  was  exposed  at  the  ebb 
of  tide  we  naturally  look  out  for  some  coast  to  which  it  was 
related.     The  Potsdam  sandstone  terminates  some  twenty  miles 


One-(hlTtieth  natural  alze. 

to  ibe  north  at  a  very  low  angle  against  the  foot  of  the  Lauren- 
tide  hills,  which  rapidly  rise  up  500  or  600  i'eet  above  the  Silu- 
rian plain.  There  is  little  douot  that  we  have  in  the  flank  of 
those  hills  the  ancient  limit  of  the  Lower  Silurian  sea,  the  shore 
of  which  J3  thus  traceable  from  Labrador  by  the  northwest,  to 
the  Arctic  Ocean,  a  distance  of  3,000  miles.    But  though  we 
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have  thus  evidence  of  a  Lower  Silurian  dry  land  and  can  scarcely 
suppose  that  it  was  wholly  destitute  of  vegetation,  we  have  not 
yet  discovered  any  certain  drifted  vestige  of  its  plants  along 
many  hundred  miles  of  ita  coast. 

The  crustacean  which  impressed  the  tracks  at  Eeauharnois 
must  have  been  a  littoral  animal,  tracks  of  which  have  now  been 
found  in  several  places  nearer  than  Beauhamois  to  the  marginal 
limit.of  the  sea  to  which  it  belonged.  These  localities  are  St. 
Ann,  Vaudreuil,  Presqu'ile,  Lachute,  and  St.  Elizabeth,  and  they 
were  last  year  observed  in  the  neighborhood  of  Perth.  In  the 
last  locality  they  are  associated  with  a  new  and  remarkable  de- 
ecription  of  track,  for  the  discovery  of  which  we  are  indebted  to 
my  friend  Dr.  James  Wilson  of  Perth,  who  sent  me  sjiecimens 
of  it  in  the  month  of  November  last. 

The  largest  of  the  specimens  was  between  two  and  three  feet 
long  by  a  foot  wide,  and  the  track  upon  it  so  singular  that  I 
became  desirous  of  obtaining  a  greater  extent  of  the  trail.  For 
this  purpose,  in  the  beginning  of  December,  I  sent  Mr.  Richard- 
son to  Perth,  where  he  was  guided  to  the  quarry  by  Dr.  Wilson, 
and  shewn  the  bed  in  which  the  tracks  occur.  The  quarry,  ot 
which  the  strata  are  nearly  horizontal,  is  about  a  mile  from  the 
town,  and  with  the  aid  of  Mr.  Glyn,  the  proprietor,  Mr.  Rich- 
ardsou  obtiuned  in  fragments,  a  surface  which  measures  about 
seventy-six  square  feet.  To  obtain  this  required  a  good  deal  of 
patience,  for  there  was  half  a  foot  of  snow  on  the  ground,  and 
from  under  this  it  was  necessary  to  remove  between  two 
and  three  feet  of  rock  in  order  to  reach  the  bed.  The  rock  is  a 
fine  grained  white  sandstone  sirai-  3^ 

lar  to  that  in  which  the  Prot{chni(es 
occurs  at  Beauharnois,  and  of  that 
pure  silicious  character  which  is 
80  well  known  to  belong  to  the 
Potsdam  formation  wherever  it  is 
met  with.  The  tracks  are  im- 
a  bed  which  varies  in 


t  parts 

one  eighth  of  an  inch  to  three 
inches.  When  theupperbed  was 
removed,  large  portions  of  the 
track-bearing  bed  came  away 
with  it,  and  it  was  necessary  to 
separate  the  layers.  This  was 
done  by  heating  the  surface  with 
burning  wood  placed  upon  it,  and 

then  suddenly  cooling  it  by  the  ^^  ^^^ 

,-     .-  •' /<  "      II.L-      ^e  Ono-nrth  nat.  sl?c. 

application  of  snow.  Ihis  of 
course  cracked  and  destroyed  the  thin  bed  with  the  impressed 
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tnkcks,  but  it  left  the  mould  of  them  on  the  underside  of  the 
upper  bed,  aod  by  plaster  casts  from  this  we  have  obtained  the 
true  form  of  the  original  tracks. 

These  tracks  consist  of  a  number  of  parallel  ridges  and  fur- 
rows somethiog  like  ripple  marks,  which  are  arranged  between 
two  narrow  coQtinuoua  parallel  ridges,  giving  to  the  whole  im- 
pression a  form  very  like  that  of 
a  ladder,  and  as  the  whole  form 
is  nsoally  gently  sinuous  it  looks 
like  a  ladder  of  rope.     The  sur- 
face obtained  shews  B\x.  different 
trails,  (fig,  1,)  the  longest  of  which 
ia  about  thirteen  feet,  but  they 
are  all  of  the  same  breadth,  and 
they    may   all   have    been    im- 
prised  by  one  and  the  same  ani-  ; 
mal.     The  breadth  of  tlie  trails  ' 
is  about  six   inches   and  three-  - 
quarters  to  the  outer  sides  of 
them. 

The  transverse  ridges  and  fur- 
rows are  sometimes  straight  (fig.  : 
2.)  and  sometimes  curved  (figs. 
3, 4,  5.)  "When  straight  and  reg-  | 
alar  they  measure  about  an  inch  ' 
and  three-quarters  from  the  mid- 
dle of  one  farrow  to  that  of  the 
next.  The  height  of  the  ridge  is 
nsually  irom  one  and  a  half  to 
two  lines,  and  &om  the  highest 
part  of  the  distance  to  the  middle 
of  the  furrows  is  about  an  inch 
and  a  quarter  on  one  side  and 
half  an  inch  on  the  other,  thus 
giving  to  the  ridge  a  sharper 
slope  on  the  shorter  side.  The 
tops  of  the  ridges,  and  the  bot- 
toms of  the  furrows  are  somewhat 

rounded.  ,,     .,., 

_,,,,,.  ■ -,  Onu-llflli  nut.  bize. 

1  hough  the  transverse  ndgea 
are  occa-sionally  straight,  (fig.  2,)  they  are  in  general  either 
slightly  or  considerably  curved  (figs.  3,  4,  5,)  and  when  so,  the 
chord  of  the  curve  is  seldom  quite  at  right  angles  to  the  direc- 
tion of  the  parallel  side  ridges,  one  end  of  the  chord  in  the 
greatest  obliquity  observed  being  as  much  as  two  inches  and  a 
half  in  advance  of  the  other  (fig,  S).  The  height  of  the  curve 
above  the  chord  is  sometimes  as  much  as  an  inch  and  three 
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quarters.  It  is  of^n  somewhat  pointed,  and  the  highest  part  is 
not  always  in  the  middle  between  the  parallel  side  ndgcs(fiK.  4). 
The  concave  side  of  the  curve  is  always  on  the  steeper  aide  of 
the  tran  verse  ridges. 

There  runs  along  the  track  a  ridge  intermediate  between  the 
two  parallel  side  ridges,  (figf.  3,4,6),  and  though  it  is  not  so 
conspicuous  as  these,  it  is  seldom  altogether  wanting,  but  ap- 
pears to  be,  most  obscure  when  the  transverse  ridges,  or  rounds 
of  the  ladder,  are  straight.  This  intermediate  ridge  does  not 
keep  parallel  with  the  side  ridges,  but  occasionally  runs  in  sinu- 
ous sweeps  from  within  an  inch  and  a  half  of  one  side  (fig.  6)  to 
the   same    distance    from    the  4^ 

other;  sometimea,  however,  it 
runs  nearly  parallel  with  the 
sides  fur  a  considerable  disLincc, 
cither  in  the  middle  or  some- 
what on  either  side  of  it.  In 
one  of  the  tracks  there  is  in 
tlie  course  of  the  intermediate 
ridge  a  sudden  dislocation  of 
an  inch  and  a  quarter  (fig.  3 
towards  the  top,)  on  the  <i|i]io- 
site  sides  of  one  of  the  tran.s- 
verse  ridges.  The  course  of 
the  intermediate  ridge  appears 
in  jreneral  to  coincide  with  the  ^      ,  , 

successive  most  salient  parts  of 

the  transverse  ridges  when  these  are  curved,  but  this  is  not  al- 
ways the  case  (fig.  4),  The  5. 
intermediate  ridge  appears 
most  conspicuous  where  it 
crosses  the  transverse  furrows, 
yet  its  crest  or  line  of  summit 
seems  to  undulalc  with  the 
ridges  and  furrows,  though  not 
to  BO  great  a  degree 

The  inner  flanks  of  the  side 
ridges  appear  to  be  continuous- 
ly even  surfaces,  making  an 
angle  of  155°  with  the  plane 
of  the  intermediate  spaces,  and 
against  these  sloping  flanks  the 
surface  of  the  transverse  undu- 
lations form  a  decided,  though 
very  obtuse  set  of  angles,  just 
like  waves  rolling  along  an 
inclined  plane  in  tne  direction  -    -  -  _ 

of  itfl  strike.     The  side  ridges  uiie-um,  dol  sUe. 
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ftre  rounded  at  the  top,  and  vhile  their  exterior  flanks  are  more 
precipitoas  than  the  interior  ones,  they  swell  out  opposite  to 
each  transverse  furrow,  thos  giving  to  the  side  ridges  a  beaded 
or  knotted  aspect,  each  bed  of  the  series  standing  opposite  a  fur- 
row. The  highest  part  of  these  lumps  is  about  tSree  lines  above 
the  bottom  of  the  furrows,  and  about  a  line  and  a  half  above  the 
sor&ce  on  which  the  track  is  impressed. 

My  naturalist  friends  to  whom  I  have  exhibited  the  speci- 
mens, appear  disposed  to  consider  the  tracks  those  of  some  spe- 
cies of  gigantic  mollusc,  and  I  am  given  to  understand  there  is 
QOir  living  some  small  mollusc,  whose  track  presents  a  series  of 
transverse  ridges  and  furrows,  withoat,  however,  the  longitudinal 
ones.  From  the  reaemblance  of  the  track  to  a  ladder,  the  name 
proposed  for  it  is  CUmacUchnites  Wilaoni,  the  specific  designation 
D^g  given  in  comphment  to  its  discoverer.  Dr.  Wilson. 


Abt.  IV. — Caricography;  by  Prof  C.  Dewet. 

(OooUnned  from  toL  ma,  p.  348,  S«coik1  Sarin.) 

No.  265.     Carex  Emoryi,  Dew. 

Spicis  staminiferis  ternls  oblongis  cylindraceis  terminalibns, 
inferioribus  brevioribus  sesailibus  approximatis  et  densifloris; 
pistilliferis  quaternis  longo-eylindraceis  densifloris  sessilibus  foli- 
aceo-bracteatis  apice  staminiferis,  infima  omnino  fertili  subre- 
mota ;  fractibiis  disUgmatids  ellipticis  basi  teretibus  brevi-rostmtia 
ore  integris  squama  ovata  oblonga  subacuta  duplo  longioribua. 

Culm  erect,  scabrous  above,  triquetrous,  with  bracts  long  and 
leafy,  surpassing,  and  scarcely  eheathiog  it ;  the  upper  stami- 
nate  spike  clubform  and  short-pedunculate,  the  other  two  short, 
conUguous  and  sessile ;  the  three  upper  pistillate  spikes  staminata 
at  the  apex,  the  lowest  wholly  fertile,  nearly  sessile  and  slightly 
sheathed ;  all  cylindric.  erect,  about  1^  to  2  inches  long  and 
densely  flowered ;  stigmas  two ;  fruit  narrow-elliptic,  tapering 
below,  flattish,  obovate  and  apiculate  or  short-rostrate,  with  ori- 
fice entire,  and  scale  ovate-oblong  acutish  and  half  the  length  of 
the  fruit     Whole  plant  glaucous  or  pale  green, 

On  the  Upper  Bio  Grande ;  Sigelow.  Named  iti  honor  of  Ma- 
jor Wm,  H.  Emory,  United  States  Commissioner  on  the  United 
States  and  Mexican  Boundary  Survey. 

This  and  all  the  species  of  this  paper  were  described  in  the 
very  important  Botanical  Report  of  Prof.  Torrey,  LL.D.,  in  voL 
ii,  part  i,  pp.  229-232  of  the  Mexican  Bounda^  Survey,  pub- 
lished by  Congresa,  1859. 
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No.  266.     C.  Barbara,  Dew. 

Spicis  staminiferis  2  (raro  3)  cylindraceis  erectis  terminalibus- 
que,  siiprema  loQga  pedunculata,  infima  siibelongata;  pistillif- 
eris  3  longis  2-^  undalibus  cylindniceis,  superiore  erecta  brevi- 
bracteata  apice  staminifera,  inferioribua  longioribus  subremotis 
subrecurvis  basi  laxifloria  brevi-yagiDatis  foliaceo-bracteatis,  om- 
nibus nigro-purpureis ;  fractibus  distigmaticis  oblongo-obovatia 
aptculatis  ore  integiis  squama  oblongo-obovata  dorso  pallida  mu- 
cronaia  brevioribus ;  culmo  erecto  glauco  longo-foliato  et  va- 
gi nato. 

Culm  erect,  16-20  incbea  high,  long-leafy  towards  tlie  root  and 
long-bracted  above,  glaucous;  spikes  3-6,  cylindric,  slender, 
blackish  purple ;  atamiuate  spikes  l-S,  upper  nearly  two  inches 
long  and  pedunculate,  the  lower  sessile  ana  both  contiguous  and 
shorter,  the  lowest  longer  than  the  last  and  more  remote ;  pis- 
tillate 3,  long  cylindric,  2-4  inches  long,  and  slender,  the  upper 
staminate  at  the  apex  and  erect;  the  lowest  longer,  subremote 
and  subrecurved,  short-sheathed  and  loose-flowered  at  the  base ; 
stigmas  two ;  fruit  oblong-obovate,  short  rostrate,  entire  at  the 
orifice,  with  the  scale  obloog-obovate,  pale  on  the  back,  with  the 
nerve  extended  into  a  mticronaie  point  and  sometimes  making 
the  scale  e  margin  ate. 

Banks  of  streams  at  Santa  Barbara,  California ;  Dr.  Parry. 
The  locality  gives  name  to  the  species, 

No.  267.     a  Thurberi,  Dew. 

Spica  staminifera  solitaria  sublonga,  terminal!  squamis  ob- 
longis  obtiisis  mucronatis ;  piatilliferis  ternis  oblongo-cylindra- 
ceis  subcrassis  vix  nutantibus  densifloris,  infima  exserto-peduncu- 
lata  sublonge  vaginata ;  fnictibus  trisligmaticia  ovato-oblongis 
multi-nervosis  brevi-conico-rostratis  subventricosis  bidentatis 
squama  brevi  oblonga  obtusa  dorso  trinervata  scabro-ariatata  lon- 
gioribus vel  basi  spicarum  brevioribus. 

Culm  two  feet  high,  erect,  scabrous  above  and  smooth  below 
the  spikes,  towards  the  root  leafy,  leafy-bracteate ;  a  single,  erect 
and  long  staminate  spike ;  pistillate  spikes  three,  cylindric,  thick- 
ish,  dense-flowered,  pedunculate,  the  lowest  sheathed  and  exsert ; 
stigmas  three ;  fruit  oblong  or  ovate-oblong,  tapering  into  a  short- 
ish beak,  many-nerved,  two-toothed  and  inflated ;  pistillate  scale 
Bhor^oblong,  obtuse,  scabrous-cuspidate,  and  shorter  than  the 
fruit  except  at  base  of  the  spikes.  Related  to  0.  hystricina, 
Willd.,  but  remote. 

At  Mabibi,  Sonora,  in  June;  Thurber.    It  bears  the  honored 
name  of  its  discoverer,  one  of  the  exploring  party. 
No.  268.     C.  Wrighlii,  Dew. 

Spicis  staminiferis  2  (raro  3)  oblongo-cylindraceis  erectis  brac- 
teatis  subremotis  cum  squama  oblonga  acuta  vel  inferne  aristata ; 


C.  Dewey  on  Caricography.  25 

pistilliferis  2-5  oblongo-cylindraceia,  gracilibns  remotJa  miblasi- 
doris  exserl^  pcdunculatis,  suprema  apice  Btamenifera,  infima 
tonge  vaginata  exaertaque,  omnibus  foliaceo-bracteatis ;  fructi- 
bo8  tristUfTMjUicia  ovatis  Bubconicifi  subtriquetria  brevi-rostratis 
safascabris  vix  ventricosis  bilabiatis  squama  ovato-oblonga  cua- 
pidata  paulo  longioribus  vel  basi  paulo  brevioribus. 

Calm  about  a  foot  high,  erect  or  subfiaccid,  leafy  towards  the 
root,  and  leafy  bracteate ;  spikes  8-6,  oblong  cylindric ;  Btamin- 
ale  2.  upper  an  inch  long  and  pedanculate,  the  next  one-third  as 
long  and  near  it  usually,  rarely  a  third  which  is  remotish,  and 
all  bracteate ;  pistillate  spikes,  commonly  2-8,  rarely  one,  rather 
remote  and  pedunculate,  the  upper  staminate  at  the  apex,  the  low  - 
est  longer  pednnculate  and  exsert,  all  rather  lax -flowered  especial- 
ly below ;  atigmas  3 ;  fruit  ovate,  sub-conic,  slightly  triquetroua, 
short  and  round,  short-rostrate,  many  nerved,  bilabiate  and  sub- 
scabrous,  a  little  longer  than  the  ovate-oblong,  rough-cuspidate 
scale,  except  at  the  very  base  of  the  spike :  color  of  the  plant, 
dark  green. 

In  woods  on  the  Colorado  of  Texas ;  Wright.  It  is  honored 
by  the  name  of  its  discoverer,  another  of  the  exploring  party. 

This  species  resembles  C.  scabrata  Schw. ;  but  it  diners  great- 
ly in  its  staminate  spikes,  as  well  ob  in  the  pistillate  and  the 
(ruiL 

No.  269.     a  Schotiii,  Dew. 

Spicis  staminiferis  terminalibus  3-5  cylindraoeia  Biepe  gemi- 
Batis  erectis  approximatia  nigro-rubris,  superiori  triunciali  medio 
dilatata,  reliqaia  brevioribus  sessilibus  contiguie  vel  infima  re- 
mota  et  interdum  geminata;  pistilliferis  8  (raro  4)  prolongo- 
cylindraceis  gracillimis  6-8-uucialibus  per-laxifloris  inequaliter 
peduncniatis  bracteatis,  inferioribus  longo-pedunculatis  vix  fruc- 
ti&ris  vel  abortivis  cum  squamis  oblongis  arctis  obovatis  vix 
acntis ;  &nctu  abortive  vel  nimis  immaturo  disligmatico  ;  cnlmis 
anpeme  scabris,  aubprostratia  ?  foliis  bracteisque  viridi-glaucis. 

Culm  near  20  inches  high,  triquetrous  and  scabrous  above,  sub- 
prostrate,  with  green  glaucous  leaves  and  bracts;  spikes  6-8: 
aometimes  staminate  6  and  pistillate  8,  or  4  and  8, 8  and  8,  3  and 
4,  most  of  which  are  long,  and  some  very  long,  upper  S  stamin- 
ate, near  and  almost  geminate  and  quite  variable,  the  highest  8 
inches  long  and  enlarged  in  the  middle,  with  the  dark  red  scale 
oUoDg  and  obovatfi,  pale  on  the  back ;  pistillate  spikes  3,  rarely 
4,  eybndric,  very  long,  4-8  inches  and  very  slender,  very  lax- 
fiowered  and  unequally  pedunculate,  the  lowest  long  peduncu- 
iate  and  long  vaginate,  all  leafy-bracteate  and  with  scarcely  the 
rudiment  of  fruit  or  else  abortive ;  pistillate  scale  oblong,  nar- 
row-obovate,  scarcely  acute. 

A«.  Jora.  Sci.— aisroJfn  gRBlKH,  Vni-  XXXI,  No.  61.— Jak.,  1861. 
4 
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Banks  of  rivers,  Santa  Barbara,  California ;  Dr.  Parry.  This 
species  has  some  affinity  to  C.  Darwinii,  Boott,  TraDS.  Lin.  Soc., 
vol.  XX,  p.  120,  but  diS'ere  much.  The  prostration  of  the  culms 
may  have  been  caused  by  some  crushing  force,  without  which 
the  pistillate  spikes  must  have  been  long-retrocurvecl,  aa  in  C. 
penaula,  (joodenough.  It  bears  the  name  of  another  distia- 
guifihed  member  of  the  exploring  party. 

No.  270.     C.  monticola,  Dew. 

Spica  staminifera  aolitaria  infeme  tereti  erecta  brevi-bracteata 
cum  squamU  oblongis  obtusiusculis  dorso  excepto  castaneis ;  pis- 
tilliferis  binis  sub-Iaxifioris,  superiori  sessili  staminifera  conti- 
gua,  inferiore  interdum  subremota  vaginataexserte  pcdunculata; 
uuctibus  di-triatigmaticis  lato-ovatis  oblongis  convexo-concavia 
acutiuacuLis  vix  rostratis  subvillosia  nervosis  ore  integria  vel  sub- 
bifidis  squama  lato-ovata  acuta  longioribua  vel  inferiore  mucro- 
nata  paulo  brevioribus ;  foliis  vaginalis  culmum  superantibus. 

Culm  8-10  inches  high,  scabrous  above,  leafy ;  leaves  flat, 
rough  on  the  edge,  sheathed  at  the  base  and  longer  than  the 
culm ;  one  staminate  ovate  spike,  with  a  sessile  ovate  pistillate 
spike  near  it  and  another  pistillate  spike  snbremote,  often  sheath- 
ed and  exsertly  pedunculate;  stigmas  ttoo  and  rarely  three;  fruit 
ovate,  flat,  convex  above,  subacute  scarcely  rostrate,  subvillose 
and  nerved ;  lower  scales  of  the  fruit  mucrooate  and  a  little  lon- 
ger tban  the  fruit,  while  the  others  are  acute  and  shorter  than 
the  fruit. 

In  the  cases  where  the  fruit  is  lenticular  while  the  stigmas  are 
sometimes  three,  probably  one  of  the  stigmas  is  barren  or  abortive. 

Mountains  aast  of  San  Diego,  California ;  Dr.  Parry.  This  ia 
another  of  the  few  species  having  two  stigmas  with  a  single  sta- 
minate spike. 

Notel.—C.  Umbellaia,  Schk.,  Tab.  w.w.w.,  fig.  171,  and  ito 
var,  vicino Dew.,  vol.  x,  [1],  31,  and  vol.  xi,  [1],  S17,  thisJoum., 
have  been  found  wide  over  the  country. 

The  variety  occurs  also  with  tieo  and  three  pistillate  spikes,  in- 
stead of  one,  near  the  staminate,  besides  the  snort  and  somewhat 
umbellate  pistillate  spikes  near  the  root  of  the  culm.  Mexican 
Bound.  Survey,  vol.  li,  Part  I,  p.  282. 

Woods  on  the  Colorado  and  Blanco  rivers  in  Texas ;  Wright. 
Numerous  specimens  were  brought  by  the  discoverer,  of  tho 
form  given  by  Schkuhr,  and  of  the  variety  mentioned ;  Uke  latler 
being  moat  common. 

C.  deeidua,  Boott,  vol.  xxvii,  [2],  p.  78,  of  this  Journal,  first 
found  in  Tierra  del  Fuego,  afterwards  in  Sonora,  California,  br 
Dr.  Parry,  is  presented  folly  in  Boott,  Ulust.  No.  157,  Tab.  170. 
Dr.  Boott  shows  its  still  wider  range  to  the  north  in  Oregon. 

Note  2. — C.  phyUosiachya,  p.  2S1,  Mex.  Bound.  Surv.,  is  a  mis- 
Uke  for  C.  Oeyeri,  Boott 
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Asr.  V. — TRe  moiimu  of  Fluids  and  Solids  rehdw  to  ihe  Earth't 
&trfiiee;  by  W.  Febbel,  Assistant  in  the  Nautical  Almanac 
Office. 

1.  Ukdsr  the  above  title  I  have  published  a  paper  in  th« 
Mathematical  Monthly,  in  which  I  endeavored,  by  a  complete 
analytical  investigation  of  the  motions  of  fluids  surrounding  the 
tartn,  arising  from  the  different  circumstances  of  a  difference  of 
preasnre  caused  by  a  difference  of  temperature,  combined  with 
the  modifying  forces  arising  from  the  earth's  rotation,  to  give  a 
ntisfactory  explauation  of  all  the  general  motions  of  the  atmo- 
Bphere  and  the  ocean,  the  cause  of  the  greater  barometric  pressure 
of  the  atmosphere  near  the  tropics  than  at  the  equator  and  the 
poles,  and  of  the  greater  pressure  generally  in  the  northern  hem- 
isphere than  in  the  southern,  to  account  for  the  motions  of 
revolving  storms  in  both  hemispheres,  from  the  equator  towards 
the  pole»  in  the  parabolic  paths,  and  to  establish  completely  their 
gyratory  character ;  none  of  which  phenomena  had  ever  been 
satisfactorily  accomited  for  by  any  of  the  theories  which  do  not 
take  into  account  the  effect  of  the  earth's  rotation.  It  has  been 
suggested  by  several  that  a  papr  more  popular  in  its  cborncter, 
although  less  complete,  which  should  contain  only  the  more 
essential  porta  of  the  analysis,  and  in  which  familiar  illustrations 
should  supply  in  some  measure  the  more  difficult  parts  of  the 
analysis,  would  be  more  satisfactory  to  many  readers.  It  is  pro- 
posed, therefore,  in  this  paper,  iu  consequence  of  the  general 
interest  taken  in  the  subject,  to  treat  it  acccording  to  this  sug- 
gestion, and  to  give  only  the  moat  essential  part  of  the  analysis, 
Mowing  the  influence  of  the  earth's  rotation,  which  being  baaed 
upon  well  known  principles,  instead  of  being  deduced  fium  gen- 
eral fundamental  equations,  is  very  simple,  out  is  sufficient  for  a 
general  understanding  of  the  subject. 

L  The  ^aU  of  the  earth'g  Totaiion  upon  moving  hodiea  at  its 
aur/ace. 

2.  If  a  body  were  set  in  motion  upon  the  surface  of  the  earth, 
supposed  to  be  entirely  without  friction,  it  would  not  in  general 
move  in  the  circumference  of  a  great  circle  around  the  earth,  but 
would  be  continually  deflected  to  one  side  by  a  force  arising 
&om  the  earth's  rotation. 

Let  r  be  the  radius  of  the  earth, 
6  the  polar  distance  in  arc, 
9  the  longitude,  and 

n  the  angular  velocity  of  the  earth's  rotation. 
Then  r  sin  ^  is  the  distance  of  a  body  on  the  earth's  surface 
from  the  axis  of  rotation,  and  r  sin  On'  the  centrifugal  force  ia 
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the  direction  of  a  perpendicular  to  the  earth's  axis,  arising  from 
the  earth's  rotation.  If  in  addition  to  the  angular  motion  com- 
mon to  all  bodies  at  rest  on  the  surface  of  the  earlli,  the  body 
has  an  angular  motion  Div  relative  to  the  .earth,  then  the  centri- 
fugal force  becomes  rsintf  (n+ZJ^')*.  Now  if  we  resolve  the 
preceding  force  in  the  directions  of  the  meridian  and  a  perpen- 
dicular to  it,  the  part  acting  in  the  direction  of  the  meridian,  neg- 
lecting the  small  effect  of  the  earth's  ellipticitj,  is  r  sin  6  cos  S 
(n+Sif)'.  The  part  of  this  force  which  gives  ellipticity  to  the 
earth's  surface,  and  which  is  necessary  to  keep  a  body  at  rest  on 
the  elliptical  surface,  and  prevent  it  from  sliding  toward  the  pole, 
isreind  cos  On,'.  Hence  the  difference  of  these  two  forces, 
when  the  body  has  a  motion  eastward  relative  to  the  earth,  is  a 
deflecting  force  which  has  a  tendency  to  cause  the  body  to  move 
from  the  pole  toward  the  equator.  The  difference  of  these  for- 
ces is  rBintfcosfl{2n-|-iJrtj)/)rti,  and  hence  when  the  body  is 
entirely  free  to  move  in  any  direction,  we  have 

(1.)  rl>,^e=rmadooa<p{2n  +  Dff)D((F. 

8,  Again,  if  the  body  has  a  motion  toward  or  from  the  pole, 
it  must  satisfy  the  well  known  principle  of  the  preservation  of 
areas,  so  that  as  it  approaches  the  pole,  and  consequently  the  axis 
of  rotation,  the  angular  motion  must  be  increased,  that  is,  it 
must  acquire  a  motion  eastward  relative  to  the  earth,  but  if  it 
recedes  from  the  pole,  it  must  acquire  a  relative  westward  mo- 
tion. In  order  to  satisfy  the  preceding  principle,  the  motion 
must  satisfy  the  following  equation : 

(2.)  r2  Bin*  iS  (n  +  D,ip)  =  consUnt. 

Taking  the  derivative  with  regard  to  (  we  get 

(3.)  r9\jiej),'<p—-2rcoa.d{n+I>t<F)Dfi. 

4.  Equations  (1)  and  (S)  determine  the  motions  of  a  free  body 
on  the  earth's  surface.  If  the  body  is  constrained  to  move  either 
in  the  direction  of  a  meridian  or  a  parallel  of  latitude  only,  the 
deflecting  force  instead  of  causing  a  deflection,  causes  only  a 
pressure.  If  we  put  P  for  the  part  of  the  force  or  pressure  act- 
ing in  the  direction  of  the  meridian,  which  depends  upon  the 
earth's  rotation  only,  and  Q  for  the  part  depending  upon  the 
earth's  rotation,  which  acts  in  the  direction  of  a  parallel  of  lati- 
tude, we  have 

i.\  (  P=2mtin9(x>i6  J),(p 

i  Q=~2mcoa6J),<p. 
In  the  preceding  equations  rDtO  represenls  the  lineal  velocity 
of  the  body  in  the  direction  of  the  meridian,  and  r  sin  <pjDii>  the 
lineal  velocity  relative  to  the  earth  in  the  direction  of  the  paral- 
Id  of  latitude.  Hence  the  deflecting  force  ia  the  same  in  both 
directions  in  the  same  lineal  velocity. 
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5.  If  V  is  the  velocity  of  a  body  moving  in  any  direction 
whatever,  and  F  the  defleotiOK  force  perpendicular  to  this  direc- 
tion, by  resolving  the  preceding  forces  and  velocities  in  the 
directioQ  of  v  and  the  perpendicular  to  it  on  the  right,  we  get 

(6.)  F=2nvc(x6. 

Id  the  northern  hemisphere  cos  S  is  positive,  but  in  the  south- 
em  negative.  Hence,  we  have  established  this  important  prin- 
dple,  in  whatever  direcHon  a  body  moves,  it  is  always  deflected  to 
Ok  Tvjkt  m  the  northern  hemisphere,  and  the  contrary  in  the  southern 
fiemisphere. 

The  forces  resolved  in  the  direction  of  v  cancel  each  other,  and 
hence  the  velocity  is  never  accelerated  or  retarded. 

6.  Since  m'  represents  the  centrifugal  force  at  the  equator 
arising  from  the  earth's  rotation,  and  is  known  to  be  j^^  of  j  or 
gravity,  the  preceding  equation  may  be  reduced  to  ^  (^  t'.* 

2ucoa5  ^ 

<«■)  ^=-^'- 

This  Ibrm  of  the  equation  is  convenient  for  comparing  the 
force  F  with  gravity. 

7.  In  the  preceding  equations  m  is  the  lineal  velocity  of  the 
equator,  and  is  equal  to  152S'2  feet,  the  second  being  the  unit  of 
time.     Hence  «= -000072924.     Also  p'=322  feet 

It  may  be  remarked  here  that  the  preceding  deflecting  force  is 
not  an  absolute  force,  such  as  would  be  required  to  deflect  a 
moving  body  &om  a  fixed  direction  in  space,  but  is  only  rela- 
tive, being  somewhat  of  the  nature  of  a  centrifugal  force,  and 
arises  from  the  fact  that  the  direction  relative  to  the  earth  to 
which  the  moving  body  is  referred,  is  continually  changing  its 
direction  with  regard  to  fixed  directions  in  space. 

II.  The  go'ieral  Motions  and  Pressure  of  the  Atmosphere. 

8.  By  the  general  motions  of  the  atmosphere  are  meant  all 
those  motions  produced  by  a  difference  of  density  between  the 
equatorial  and  polar  regions  arising  principally  from  a  difference 
of  temperature.  If  the  atmosphere  m  all  parts  of  the  earth  had 
^e  same  density,  every  part  would  be  in  a  state  of  statical  equi- 
librium, and  its  surface  and  the  strata  of  equal  density  would 
assume  the  elliptical  figure  of  the  earth's  sur&ce,  and  conse- 
quently the  pr^ure  of  the  atmosphere  at  the  earth's  surface 
would  be  everywhere  the  same.  But  the  temperature  of  the  at- 
mosphere being  leas  and  consequently  its  density  greater  in  tho 
polar  than  the  equatorial  regions,  the  greater  pressure  of  the 
polar  regions  causes  the  surface  of  the  atmosphere  and  the  strata 
of  equal  density  in  the  equatorial  regions  to  rise  a  little  above 
the  level  of  equilibrium,  and  hence  the  atmosphere  in  the  upper 
r^ions  flows  toward  the  poles,  while  the  greater  pressure  of  the 
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polar  regions  caoses  a  coanter  cturent  toward  tbe  equator  in  tbe 
parts  nearer  tbe  earth's  aur&ce,  which  would  extend  down  to 
the  earth's  surface,  if  it  were  not  for  the  modifying  causes  arisioff 
from  the  friction  of  the  earth's  surface,  which  will  be  explained. 
If  the  earth  had  no  rotation  on  its  axis,  this  interchanging  mo- 
tion between  the  equatorial  and  polar  regions  would  be  exactly 
in  the  directions  of  the  meridians ;  but  having  a  rotation,  from 
what  has  been  demonstrated  in  the  preceding  section,  the  atmo- 
sphere above  in  flowing  toward  the  poles  acquires  an  eastward 
motion  relative  to  the  earth's  sur&ce,  and  after  descending  in  the 
polar  regions  and  flowing  back  nearer  the  earth's  surface  toward 
the  equator,  it  tends  toward  the  west,  and  on  arriving  in  the 
equatorial  regions  it  has  a  westward  motion.  If  it  were  not  for 
the  resistance  of  the  earth's  surface,  the  mutual  actions  of  tbe 
strata  upon  one  another,  whatever  the  initial  state  of  the  atmo- 
sphere, would  cause  them  to  have  finally  the  same  east  or  west 
motion  at  all  heights  in  the  same  latitude,  and  this  motion 
would  be  such  as  to  satisfy  equation  (2),  and  also,  since  tbe  mu- 
tual actions  of  the  strata  upon  one  another  could  not  affect  the 
sum  of  the  moments,  it  would  be  such  that  tbe  sum  of  the  mo- 
menta of  all  tbe  particles  would  be  the  same  as  that  of  tbe  initial 
state  arising  from  the  earth's  rotation  and  from  any  initial 
motion  relative  to  the  earth,  which  it  might  have  had.  This 
latter  condition  determines  the  constant  in  equation  (2),  which 
was  shown  in  mj  paper  in  the  Mathematical  Monthly,  to  which 
I  must  refer  for  tbe  method,  to  be,  on  the  hypothesis  of  an  initial 
state  of  rest  relative  to  the  earth,  equal  to  {  r'n.  With  this 
value  of  the  constant  the  equation  gives 


(7.)  A»= 


^3  sin* 


9.  Near  the  poles,  where  sin'tf  is  very  small,  I>,gi  and  conse- 
quently the  lineal  velocity  rainflD,qii  must  be  very  great.  To- 
ward the  equator  J),ip  is  negative,  and  hence  the  motion  there  is 
westward.  Putting  Biqi^O,  the  equation  gives  sin'tf=|,  and 
hence  the  sine  of  the  latitude  where  there  is  no  motion  east  or 
west  is  equal  to  >/i,  which  answers  nearly  to  the  parallel  of  35°. 
Hence  between  this  parallel  and  the  poles  the  motion  is  east- 
ward, but  between  it  and  tbe  equator,  toward  the  west.  From 
what  has  been  shown  therefore  in  §2,  the  eastward  motion 
toward  the  poles,  and  the  westward  toward  the  equator,  since 
D,v  is  negative  there,  must  both  cause  a  pressure  toward  tbe 
parallels  of  85°,  and  consequently  an  accumulation  of  atmo- 
sphere there,  and  a  depression  at  tbe  poles  and  at  the  equator. 
The  amount  of  the  pressure  is  represented  by  the  term  rsinfl 
C08fl{2n-(-D,tf)  DiT,  and  hence  toward  tbe  pole,  where  D,t  is 
very  large,  this  pressure  is  very  great,  and  at  the  poles  it  would 
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be  inSnite.  Hence  at  the  poles  and  at  some  distance  from 
them,  OQ  the  hypothesis  of  no  resistances  from  the  earth's  sur> 
tatx,  the  atmosphere  cannot  exist  Between  the  parallels  of 
85°  and  the  equator  "Qif  is  less  and  also  cos  6,  and  conscquentljr 
the  pressure  from  the  equator  and  the  depression  there  are  com- 
paratively small.  It  was  shown  in  the  Mathematical  Monthly 
that  in  the  case  of  a  fluid  surrounding  the  earlh  five  miles 
high,  the  fluid  would  recede  from  ihe  polea  about  28°  and  be 
depressed  at  the  equator  about  4000  feet.  This,  however,  is 
upon  the  hypothesis  that  the  upward  expansion  of  the  atmos- 
pKere  arising  from  a  greater  temperature  is  insensible. 

10.  The  preceding  results,  it  must  be  remembered,  are  all 
npon  the  hypothesis  that  the  atmosphere  is  not  resisted  in  ita  mo- 
tkMU  by  the  friction  of  the  earth's  eurface.  Although  these  re- 
nits  are  much  modified  by  the  resistance  of  the  earth's  surface, 
yet  they  will  be  of  great  advantage  in  explaining  ita  general  mo- 
tions; for  as  there  can  be  no  resistance  imtil  there  is  motion,  the 
atmosphere  must  have  a  tendency  to  assume,  in  some  measBie, 
the  same  motions  and  figure  as  in  the  case  of  no  resiataDces. 
Hence,  towards  the  poles  the  general  motions  of  the  atmosphere 
must  be  towards  the  east,  and  in  the  torrid  zone  towards  the  west ; 


bat  as  these  motions,  in  consequence  of  the  resistances,  are  small 
in  comparison  with  those  in  the  case  of  no  resistances,  instead  of 
the  atmosphere's  receding  entirely  from  the  poles,  there  must  be 
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only  &  comparatively  small  depression  there,  as  represented  in 
the  figure,  and  instead  of  its  t>eing  about  4,000  feet  lower  at  the 
equator  than  at  the  place  of  its  maximum  height  near  the  trop- 
ics, there  must  be  only  a  very  slight  depression  there,  both  on 
account  of  the  small  pressure  from  the  equator,  and  also  on  ac- 
count of  the  upward  expansion  arising  from  a  greater  tempera- 
ture. 

11.  That  the  atmosphere  must  assume  the  preceding  figure  in 
consequence  of  the  eastward  motion  toward  toe  poles  and  west- 
ward motion  near  the  equator,  will  be  readily  understood  &om  the 
following  illustration.  It  is  well  known  that  if  the  atmosphere 
bed  the  same  motion  of  rotation  with  the  earth,  that  it  would 
acBtune  the  same  figure.  Now,  if  the  whole  atmosphere  had  a 
greater  angular  motion,  that  is,  if  it  had  an  eastwara  motion  re- 
lative to  the  earth,  the  increased  centrifugal  force  would  evi- 
dently cause  it  to  accumulate  at  the  equator  and  to  be  depressed 
at  the  poles.  On  the  other  hand,  if  it  had  a  less  angular  mo- 
tion, that  is,  a  motion  westward  relative  to  the  earth,  it  would 
accumulate  at  the  poles  and  be  depressed  at  the  equator.  Hence, 
since  the  motion  is  eastward  in  tae  higher  latitudes  and  west- 
ward near  the  equator,  it  is  plain  that  there  must  be  a  depres- 
sion at  both  the  poles  and  the  equator,  and  consequently  an  ac- 
cumulation having  its  maximum  height  at  some  parallel  be- 
tween. 

12.  The  force  which  overcomes  the  resistance  of  the  earth's 
surface  to  the  east  and  the  west  motions  of  the  atmosphere  de- 
pends upon  the  term  in  equation  (3)  containing  D,  d  as  a  factor, 
which  depends  upon  the  mterchanging  motion  of  the  fluid  be- 
tween the  equatorial  and  the  polar  regions,  and  hence  the  term 
must  vanish  at  the  equator  and  the  poles.  All  the  east  or  west 
motion  of  the  atmosphere  is  consequently  destroyed  by  the  re- 
sistances at  these  places,  and  hence  aa  D,0  vanishes  there  also, 
there  is  a  belt  of  calms  at  the  equator,  called  the  equatorial  cahn 
belt,  and  there  must  be  also  a  region  of  calms  about  the  poles. 

lb.  As  the  motion  of  the  atmosphere  is  east  towards  the  poles 
and  west  near  the  equator,  somewnere  between  the  equator  and 
the  poles  there  must  be  a  parallel  of  no  motion  east  or  west,  which, 
in  the  case  of  no  resistance,  was  determined  upon  the  hypothesis 
of  an  initial  state  of  rest,  and  found  to  be  at  the  parallel  of  ^5°, 
(§  9).  In  the  case  of  the  atmosphere  this  parallel  is  entirely  in- 
dependent of  the  initial  state  of  the  atmosphere,  and  depends  in 
a  great  measure  upon  the  law  of  resistance,  and  hence  it  cannot 
be  accurately  determined.  It  is  evident,  however,  that  the  east 
and  west  motions  of  the  atmosphere  at  the  earth's  surface  must 
be  such  that  the  sum  of  the  resistances  of  each  part  of  the  earth 's 
8ur&ce  multiplied  into  its  distance  Irom  the  axis  of  rotation, 
must  be  equal  to  0,  else  the  velocity  of  the  earth's  rotation  would 


relative  to  the  Eartk't  Surface.  8S 

be  GontiDO&lly  accelerated  or  retarded,  Trhich  canoot  arise  fix>m 
any  mutual  action  between  the  surface  of  the  earth  and  the  sur- 
ronndiDg  atmosphere.  Now,  as  the  part  of  the  earth's  sur&ce 
where  the  motion  of  the  atmosphere  ia  west  is  much  &rther  firom 
the  axia  than  the  part  where  it  is  east,  the  latter  part  must  com- 
prise more  than  half  of  the  earth's  surface,  unless  the  velocity  of 
the  eastern  motion  towards  the  poles  is  much  greater  than  that  of 
the  western  motion  near  the  equator.  Therefore,  since  one-h^ 
of  the  earth's  surface  is  contained  between  the  parallels  of  30°, 
the  parallels  of  no  east  or  west  motion  at  the  earth's  surface  must 
fell  within  these  parallels,  and  they  are  accordingly  found  on 
the  ocean  to  be  near  the  tropics.  Hence  the  naaximum  height 
of  the  atmosphere,  as  represented  in  the  figure,  most  also  be 
near  the  same  parallels. 

14.  The  increase  of  pressure  arising  from  the  accumulation  of 
atmosphere  near  the  tropica,  caused  principally  by  the  deflecting 
forces  {§  5)  arising  from  the  more  rapid  east  and  west  motions  of 
the  atmosphere  in  the  upper  regions,  where  there  ia  least  resist- 
ance, gives  the  atmosphere  a  tendency  to  flow  from  beneath  this 
accnmalation  both  towards  the  equator  and  the  poles,  since  the 
motions,  and  consequently  the  forces,  which  cause  this  aocumn- 
lation,  are  much  less  near  the  surface.  But  on  account  of  the 
greater  density  of  the  atmosphere  towards  the  poles,  it  has  a  ten- 
dency also  to  flow,  at  the  earth's  sur&ce,  from  the  pol^  towards 
the  equator.  Between  the  parallels  of  greatest  pressure  and  the 
equator,  these  tendencies  combine,  and  produce  a  strong  sur&ce 
cnrrent,  vhich,  combining  with  the  westward  motion  there, 
area  rise  to  the  well-known  northeast  wind  in  the  northern 
hemisphere,  and  the  southeast  wind  in  the  southern  hemisphere,  ' 
called  the  trade  winds.  But  between  the  parallels  of  greatest 
pressore  and  the  poles,  these  tendencies  are  opposed  to  each 
other,  and  the  one  arising  from  the  accumulation  of  atmosphere 
near  the  tropica  being,  the  greater  in  the  middle  latitudes,  causes 
the  atmosphere  to  flow  at  the  earth's  sur&ice  towards  the  poles  ; 
and  this  motion,  combining  with  the  general  eastward  motion  of 
the  atmosphere  in  those  latitudes,  gives  rise  to  the  southwest 
wind  in  the  northern  hemisphere  and  the  northwest  wind  in  the 
southern  hemisphere,  called  the  passage  winds. 

15.  Near  the  poles,  the  tendency  to  flow  towards  the  equator 
seemp  to  be  the  greater,  and  causes  a  current  there  Jrom  the 
poles,  which,  being  deflected  westward  (§  5,)  causes  a  slight 
northeast  wind  in  the  north  frigid  zone,  and  a  southeast  wind 
in  the  south  frigid  zone.  But  this  ia  only  near  the  earth's  sur- 
face ;  and  the  general  tendency  of  the  atmosphere  in  the  upper 
regions  must  be  towards  the  east,  as  will  be  seen. 

16.  Since  the  atmosphere  near  the  tropics  can  have  no  motion 
in  any  direction  at  the  earth's  surface,  there  are  calm  belts  there, 
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ealled  die  tropical  calm  belts.  Near  the  polar  circles,  where  the 
polar  and  passage  winds  meet,  there  must  also  be  ealm  belts, 
-which  may  be  called  polar  calm  belts.  The  motiona  of  the  at- 
mosphere, therefore,  at  the  earth's  surface,  if  thej  were  not  modi- 
fled  by  the  influence  of  continents,  would  be  as  represented  in 
the  interior  of  the  figure,  in  which  the  heavy  lines  represent  the 
calm  belts.  On  account  of  the  influence  of  the  continents,  these 
belts  are  somewhat  displaced  and  irregular,  and  on  account  of  the 
varying  position  of  the  Sun,  they  cluinge  their  positions  a  little 
in  aifferent  seasons  of  the  year. 

The  southern  limit  of  the  polar  winds  in  the  northern  hemi- 
sphere, and  also  the  limit  between  the  trade  and  pasaase  winds, 
has  been  determined  by  Fro£  J.  H.  Coffin,  from  the  discussion 
of  a  great  number  of  observations  at  different  points,  and  given 
in  a  chart,  in  his  treatise  on  the  winds,  published  in  the  seventh 
volume  of  the  Smithsonian  Contributions, 

17.  That  the  atmosphere  is  depressed  at  the  equator  and  the 
poles,  and  has  its  maximum  height  near  the  tropics,  as  has  been 
represented,  is  indicated  by  barometrical  pressare.  It  was  form- 
erly thought  that  this  pressure,  at  the  level  of  the  ocean,  was 
very  oeuTy  30  inches  in  all  latitudes  ;  but  it  is  now  well  estab- 
lished that  it  is  much  less  towards  the  poles  than  near  the  trop- 
ics, and  also  a  little  leas  at  the  equator.  Says  Captain  Wilkes  : 
"  The  most  remarkable  phenomenon  which  our  observations 
have  shown  is  the  irregular  outline  of  the  atmosphere  surround- 
ing tiie  earth  as  indicated  by  the  pressure  upon  the  measured  col  - 
umn  at  diSerent  p^H  oi  the  surface.  Our  barometrical  obser- 
vations show  a  deprsasion  within  the  tropioe,  a  bulging  in  the 
temperate  zone,  again  undergoing  a  depression  on  advancing  to- 
wards the  arctic  and  antarctic  circles." 

Says  Sir  James  Boss:*  "Our  barometrical  ezperimenta  ap- 
pefu:  to  prove  that  ^ae  atmospheric  pressure  is  considerably 
less  at  the  equator  than  near  the  tropics ;  and  to  the  south  of  the 
tropic  of  Caprioora,  where  it  is  gr«dest,  a  gradual  diminution 
occurs  as  the  latitude  is  increased,  as  will  be  shown  from  the  fol- 
lowine  Table,  derived  &om  hourly  observations  of  the  height  of 
the  column  of  mercury  between  the  20th  of  Kovember,  18S9, 
and  the  Slst  of  July,  1843." 
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18.  The  rollowiog  taiAe,  flmt  pnbliobed  bj  M.  Schonv,  end 
radaced  here  &om  millimetres  to  Enffliali  iDches,  shows  that 
there  is  a  similar  bulging  of  the  atmospnere  in  ibe  middle  Uti- 
tndes  and  depreamon  at  tbe  pole  in  tii»  nortbem  hemispheie,  as 
has  been  obeeired  in  the  son^em  hemiaphera. 
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19.  f^m  the  preceding  tables,  it  is  seen  that  the  barometrie 
{ffenore  is  mooh  lees,  e^>eciBll7  in  the  southern  hemisphere, 
towards  the  poles  than  at  the  ecpiator,  although  the  density 
towards  the  poles  is  moch  greater,  and  hence  the  depression 
there  mnst  be  considerable. 

20.  It  has  been  seen  (§  1),  that,  in  consequence  of  the  earth's 
rotation,  the  interchanging  motioQ  of  the  atmosphere  between 
the  equator  and  the  poles  give  rise  to  a  force,  by  which  this  mo* 
tion  itself  is  coonteracted.  For  instance,  the  motion  toward  the 
poles  in  tiie  npper  re^os  caoses  an  eastward  motion  which 
gives  rise  to  a  force  toward  the  eqaator,  and  which,  cODSequentlj, 
connteracts  the  motion  toward  the  poles,  and  the  motion  towfurd 
the  equator  produces  a  westward  motion  which  gives  rise  to  a 
force  acting  in  the  direction  of  the  poles,  which  counteracts  the 
motion  toward  the  eqaator.  The  motion  of  the  atmosphere, 
therefore,  between  the  eqaator  and  the  poles,  is  not  produced  by 
tlie  whole  force  arising  from  the  difference  of  density  between 
die  eqaator  and  the  poles,  bat  by  a  small  difference  only  between. 
Hie  two  forces.  Hence  if  the  earth  had  no  rotatwy  motion,  the 
force  which  produces  this  motion  woald  be  very  much  greater, 
and  there  would  be  a  sweeping  hurricane  from  the  ptAe  to  the 
eqaator. 

21.  It  is  evident,  where  the  motions  of  the  atmosphere  are 
resisted  by  the  earth's  surface,  that  all  the  conditions  cannot  be 
satisfied  by  a  motion  at  the  sur&ce  from  the  poles  towards  the 
equator,  and  by  a  counter  motion  in  the  upper  regions.  For  we 
hare  seen  (g  13,)  that  the  atmospheTe  at  the  surmce  of  the  earth 
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muflt  hare  an  easteni  motion  in  the  middle  latitudes ;  but  it 
cannot  have  sncha  motion,  unless  It  also  have  a  motion  toward  the 
poles,  in  order  that  the  deSecting  force  (§  6)  arising  from  this  mo- 
tion mar  overcome  the  resistance  to  the  eastern  motion.  But 
it  ia  evident  there  cannot  be  a  complete  reversal  of  the  motions 
in  the  middle  latitudes,  but  some  portion  of  it  must  Aow  toward 
the  poles  in  the  upper  regions,  else  the  eastern  motion  there 
could  not  be  greater  than  at  the  surface,  which  the  conditions 
require.  The  motions,  therefore,  must  be  somewhat  as  repre- 
sented in  the  figure.  The  part  of  the  atmosphere  next  the  earth's 
surface  in  the  middle  iatitudeshaving  amotion  towards  the  poles, 
extends  to  a  considerable  height,  since  it  generally  embraces  the 
region  of  fair  weather  clouds,  as  may  be  seen  by  observation. 

22.  Since  the  force  arising  from  the  eastward  motion  of  .the 
atmosphere  above  must  resist  in  a  great  measure  the  tendency  to 
flow  from  the  equator  to  the  poles,  caused  by  the  diEference  of 
level  arising  from  a  greater  upward  expansion  of  the  atmo- 
sphere near  the  equator  on  account  of  a  greater  temperature,  and 
smce  this  difference  of  level,  and  consequently  the  tendency  to 
flow  toward  the  poles,  must  increase  with  the  height,  the  east- 
ward motion  in  the  middle  and  higher  latitudes  must  be  much 
greater  above  than  below,  and  in  the  trade  wind  region,  near 
me  tropical  calm-belts,  where  the  motion  ia  westward  below  it 
must  be  toward  the  east  above.  This  is  also  evident  from  the 
general  consideration,  that  the  whole  amount  of  deflecting  force 
eastward  arising  from  the  motion  of  the  atmosphere  towiuxls  the 
poles  is  equal  to  the  deflecting  force  westward  arising  from  its 
motion  back  towards  the  equator,  and  that  the  deflecting  force 
eastward  is  principally  above  where  there  is  leas  resistance  than 
near  the  sur&ce.  Hence,  at  the  top  of  Mauna  Loa  in  the  Sand- 
wich Islands,  and  on  the  peak  of  Teneriffe,  both  of  which  places 
are  near  the  tropical  calm-belt  at  the  surface,  a  strong  south- 
west wind  prevails.  Hence,  also,  "on  the  eruption  of  St  Vin- 
cent, in  1812,  ashes  were  deposited  at  Barbadoes,  sixty  or  sev- 
enty miles  eastward,  and  also  on  the  decks  of  vessels  one  hun- 
dred miles  still  further  east,  whilst  the  trade  wind  at  the  sur&ce 
was  blowing  in  its  usual  direction."  The  eastward  motion  of  the 
atmosphere  above,  in  the  latitudes  of  the  trade  winds,  is  also 
confirmed  by  observations  made  on  the  directions  of  the  clouda 
at  Colonia  "fovar,  Venezuela,  latitude  10°  26',  as  given  in  the 
Report  of  the  Smithsonian  Institution  for  1857  {p.  25i).  While 
the  motion  of  the  lower  clouds  was  in  general  from  some  poiat 
towards  the  east,  the  observed  motion  of  nearly  all  the  higher 
clouds  was  from  some  point  towards  the  west. 

23.  From  what  precedes,  the  limit  between  the  atmosphere 
which  moves  eastward  in  the  middle  latitudes  and  westward 
nearer  the  equator,  which  at  the  earth's  surface  is  at  the  tropical 
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calm  belt,  must  be  a  plane  inclining  toward  the  equator  above. 
And  since,  according  to  (§  21),  the  atmosphere  near  the  earth's 
8tir&ce  cannot  have  an  eastward  motion,  unless  it  slso  has  a 
motioQ  toward  the  polee,  this  plane  near  the  earth's  surface 
must  oearlj  coincide  with  the  one  which  separates  the  atmo- 
sphere moving  towards  the  poles  from  that  moving  towards  the 
equator,  in  the  trade  wind  regions,  and  hence  the  latter  must 
1&0  incline  above  tovarda  the  equator.  This  explains  the 
winds  at  the  peak  of  TeneriEEe,  which  at  the  top  always  blow 
fix)m  the  sonthweat  while  at  the  base  they  blow  alternately 
from  the  northwest  and  northeast,  changing  with  the  seasons. 
As  the  tropical  calm  belt  together  with  this  dividing  plane 
ehanges  its  position  with  the  seasons,  as  will  be  explained,  in 
the  latter  part  of  summer  when  this  plane  is  &rthefit  north,  it 
still  leaves  the  top  of  the  peak  north  of  it  while  the  base  is 
south  of  it;  and  hence  the  wind  at  the  top  always  blows 
from  the  southwest,  even  when  at  the  base  it  blows  from  the 
northeast.  As  this  plane  mores  south  in  the  fall,  more  of  the 
peak  gradually  becomes  north  of  it ;  and  hence  the  southwest 
wind,  which  always  prevails  at  the  top,  gradually  descends 
lower  on  the  sides  of  the  peak  until  it  reaches  the  base.  Hence, 
when  this  plane  reaches  its  most  southern  position,  in  the  latter 
part  of  winter,  the  southwest  wind  prevails  at  both  the  base  and 
the  top. 

24.  The  depression  of  the  atmosphere  at  the  poles  and  at  the 
equator,  and  tne  accumulation  near  the  tropics,  may  be  explained 
in  a  general  manner  by  means  of  the  principle  in  (g  5)  that  when 
a  body  moves  in  any  direction  in  the  northern  hemisphere,  it  is 
deflected  to  the  right,  and  the  contrary  in  the  southern.  The 
atmosphere  towards  the  poles  having  an  eastward  motion,  the  de- 
flecting force  arising  from  it  causes  a  pressure  towards  the  equator, 
and  the  motion  near  the  equator  being  westward,  the  pressure  is 
towards  the  poles ;  and  hence  there  must  be  a  depression  at  the 
poles  and  at  the  equator,  and  an  accumulation  near  the  tropics, 
^nce  this  deflecting  force  is  as  cos  d,  it  is  small  near  the  equator ; 
and,  consequently  the  depression  there  ia  small. 

25.  According  to  the  preceding  tables  of  barometric  pressure, 
there  is  more  atmosphere  in  the  northern  than  in  the  southern 
hemisphere.  SajsSirJamesBosa,  "  the  cause  of  the  atmosphere 
being  so  very  much  less  in  the  southern  than  in  the  northern 
hemisphere  remains  to  be  determined."  This  is  very  satisfacto- 
rily accounted  for  bv  the  preceding  principle ;  for  as  there  is 
moch  more  land,  witn  high  mountain  ranges,  in  the  northern 
henaispbere,  than  in  the  sonthern,  the  resistances  are  greater, 
and  consequently  the  eastern  motions,  upon  which  the  deflecting 
force  depends,  is  much  less ;  and  the  consequence  is,  that  the 
more  la^  motions  of  the  southern  hemisphere  cause  a  greater 
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depressioii  there,  and  a  greatet  part  of  the  atmoepbere  to  be 
thrown  into  the  northero  hemisphere. 

This  also  accounts  for  the  mean  position  of  the  equatorial 
calm  belt  being,  in  general,  a  little  north  of  the  equator.  But 
in  the  Pacific  Ocean,  where  there  is  nearly  aa  mach  water  nortb 
of  the  equator  as  south,  its  position  nearly  coincides  with  the 
equator. 

For  the  same  reason  the  tropical  calm  belt  of  the  northern 
hemisphere  is  farther  from  the  equator  than  that  of  the  southern 
hemisphere ;  and,  on  account  of  the  irregular  distribution  of  the 
land  and  water  of  the  two  hemispheres  in  different  longitadea,  it 
does  not  coincide  with  any  parallel  of  latitude.  In  the  longitude 
of  Asia,  where  there  is  all  land  in  the  northern  hemisphere  and 
the  Indian  Ocean  in  the  southern,  this  belt,  which  is  also  the 
dividing  line  which  separates  the  winds  which  blow  east  irom. 
those  which  blow  wes^  is  farther  &om  the  equator  than  at  any- 
other  place,  as  shown  by  Professor  Coffin's  chart. 

26.  In  winter,  the  difference  of  temperature  between  the  equa- 
tor and  the  poles,  upon  which  the  disturbance  of  the  atmosphere 
depends,  is  much  greater  than  in  summer ;  this  causes  the  east- 
ward motion  of  the  atmosphere  in  either  hemisphere  during  it» 
winter  to  be  greater,  while  in  the  other  hemisphere  it  is  less. 
Hence  a  portion  of  the  volume  of  the  atmosphere  in  winter  is 
thrown  into  the  other  hemisphere ;  but,  although  the  volume  or 
height  of  the  atmosphere  is  then  less,  yet,  being  more  dense,  the 
barometric  pressure  remains  nearly  the  same.  The  difference 
at  Paris,  and  in  the  middle  latitudes  generally,  between  winter 
and  summer,  is  onlv  about  7^,  of  an  inch. 

Oq  account  of  this  alternate  change  with  the  seasons  of  the 
velocity  of  the  eastward  motion  of  the  atmosphere  in  the  two 
hemisphereSj  the  equatorial  and  tropical  calm  belts  change  their 
positions  a  Uttle,  moving  north  dunng  our  spring,  and  south  ia 
the  faU. 
III.  JTie  ^lotions  of  the  Atmosphere  arising  from  local  disturbances. 

27.  Besides  the  gener>(]  disturbance  of  equilibrium  arising 
from  a  difference  of  specific  gravity  between  the  equator  and  the 
poles,  which  causes  the  general  motions  of  the  atmosphere,  treat- 
ed in  the  last  section,  there  are  also  more  local  disturbances, 
arising  from  a  greater  rarefaction  of  the  atmosphere  over  limited 
portions  of  the  earth's  surface,  whicb  give  rise  to  the  various 
irregularities  in  its  motions,  including  cyclones  or  revolving 
storms,  tornadoes,  and  water-spouts.  When,  on  account  of  greater 
bent,  or  a  greater  amount  of  aqueous  vapor,  the  atmosphere  at 
any  place  becomes  more  rare  than  the  surrounding  portions,  it 
ascends,  and  the  surrounding  heavier  atmosphere  ilows  in  below, 
to  supply  its  place,  while  a  counter  current  is  consequently  pro- 
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duced  ftlK>T&  As  tlie  lover  strata  of  atmosphere  generally  con- 
tain a  certain  quantity  of  aqueous  vapor,  which  is  condeuBed  after 
arising  to  a  certain  height,  and  forma  clouds  and  rain,  the  caloric 
given  out  in  the  condensatioD,  in  accordance  with  Espy's  theory, 
produces  a  still  greater  rarefaction,  and  doubtless  adds  very  much 
to  the  disturbance  of  equilibrium,  and  to  the  motive  power  of 
storms.  So  long,  then,  as  the  ascending  atmosphere  over  the 
area  of  greater  rarefaction  is  supplied  with  aqueous  vapor  by  the 
current  flowing  in  from  all  sides  below,  the  disturbance  of  equi- 
librium must  continue,  and  consequently  tbe  local  disturbances  of 
the  atmosphere  to  which  it  gives  rise,  whether  those  of  an  ordi- 
Dazy  rain  storm,  or  a  cyclone,  may  continue  many  da^s,  while 
the  general  motions  of  the  atmosphere  may  carry  this  distarbed 
area  several  thousands  of  miles. 

28,  When  the  area  of  rarefaction  is  such  as  to  cause  the 
atmosphere  to  flow  in  below  from  all  sides  toward  a  centre  and 
the  reverse  above,  thus  establishing  a  constantly  interchanging 
motion  between  the  internal  and  external  part,  the  case  becomes 
very  similar  to  that  of  the  general  hemispherical  motions  of  the 
atmosphere  in  which  the  motion  is  between  the  polar  and  equa- 
torial parts.  For  if  the  earth's  rotation  on  its  axis  is  analyzed 
with  reference  to  any  other  axis,  the  pole  of  which  is  at  the  dis- 
tance of  ^  from  the  pole  of  the  earth,  it  is  found  to  have  a  rotation 
around  this  latter  axis  equal  to  n  cos  6  (Peirce's  Analytical  Mt- 
fjuxnics,  §  25).  Hence  the  interchanging  motion  between  the 
internal  and  external  part  in  this  case  must  cause  the  internal 
part  to  gyrate  around  the  centre  &om  right  to  left  in  the  northern 
hemisphere,  and  the  external  part  the  contrary  way,  and  thus 
give  rise  to  a  cyclone  or  revolving  storm  just  as  in  the  case  of  the 
hemispherical  motions  the  part  nearest  the  pole  acquires  an  east- 
ward motion,  and  that  near  the  equator  a  westward  motion. 
This  is  also  evident  &om  the  principle  demonstrated  in  g  5, 
according  to  which  the  atmoaphere  in  flowing  toward  the  center 
below,  must  be  always  deflected  in  the  northern  hemisphere  to 
the  right,  and  consequently  give  it  a  gyratory  motion  around  the 
center  from  right  to  left.  In  moving  ont  above  toward  the 
external  part,  Uie  defiectiou  tends  to  give  tbe  atmosphere  a  gy- 
nioTj  motion  the  contrary  way,  and  hence  in  flowing  out  above 
the  gyratory  motion  which  it  has  while  rising  to  the  upper  strata 
in  tbe  interior,  is  not  only  destroyed  but  on  arriving  at  the  exter- 
nal part  it  has  a  gyratory  motion  the  contrary  war.  In  the 
sontnern  hemisphere,  since  the  deflections  there  are  all  to  the  left 
of  the  direction  of  motion,  the  gyrations  are  all  reversed,  which 
is  the  observed  law  of  storms  in  all  parts  of  the  world,  as  shown 
by  Bedfield,  and  also  by  Beid,  in  his  Law  of  iSWnu.  It  is  also 
evident  that  at  the  equator,  where  cos^  yanishes,  upon  which 
the  deflecting  force  depends,  there  cannot  be  a  cyclone,  and  henc^ 
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of  all  those  which  Bedfield  has  investigated,  and  given  in  his 
charU  of  their  routes,  none  have  been  traced  withm  10°  of  the 
equator.  The  typhoons  or  cyclones,  also,  of  the  China  sea,  have 
never  been  observed  within  9°  of  the  equator. 

29.  la  the  case  of  the  general  hemispherical  motioDS  the  inter- 
nal or  polar  part  is  most  dense,  bat  in  the  case  of  cyclones  the 
eztemal  part.  Hence  the  motions  between  the  centre  and  the 
external  part  are  different,  in  the  former  case  the  motion  toward 
the  centre  being  above,  but  in  the  latter  below.  In  the  case  of 
no  resistances  &om  the  earth's  surface  this  does  not  affect  the 
gyrations,  since  on  account  of  the  action  of  the  difiereat  strata 
upon  one  another,  they  all  eventually  have  the  same  gyratory 
motion.  But  where  there  are  resistances,  they  cause  the  gyra- 
tions in  the  external  part  to  be  most  rapid  above  just  as  in  the 
system  of  hemispherical  motions,  they  are  most  rapid  above  in 
the  internal  or  polar  part 

SO.  If  the  gyrations  were  not  resisted  by  the  earth's  surface  it 
is  evident  that  the  rapid  gyrations  of  the  cyclone  would  cause 
the  atmosphere  to  recede  entirely  from  the  centre,  but  on  account 
of  the  resistance  the  very  rapid  gyrations  are  in  general  in  a 
great  measnre  prevented,  so  that  instead  of  a  complete  vacuum 
the  strata  of  the  atmosphere  are  only  somewhat  depressed  in 
the  interior,  as  represented  in  fig.  j 

2,  For  since  the  force  which  pro- 
duces the  gyrations  depends  npon 
the  velocity  of  the  flow  to  and 
from  the  centre,  it  is  evident,  that, 
at  the  centre  and  at  the  eztemal 
part  of  the  disturbed  portion  of  atmosphere,  where  this  velocity 
most  vanish,  the  resistances  destroy  all  gyratory  motion.  Hence, 
instead  of  very  rapid  gyrations  near  the  centre,  as  in  the  case  of 
no  resistances,  there  must  be  a  calm  there,  and  the  most  rapid 
gvrations  be  at  some  distance  from  the  centre,  in  accordance  with 
observation.  The  diameter  of  the  comparatively  calm  portion,  in 
the  centre  of  the  large  cyclones,  is  sometimes  about  SO  miles. 
The  velocity  of  ^ration  of  the  eztemal  part,  which,  in  the  casa 
of  no  resistances,  is  small,  ia  in  a  great  measure  destroyed  by  the 
Tesistances  of  the  sonoonding  atmosphere,  so  that  it  is,  for  the 
most  part,  insensible  to  obsc^ation,  and  only  the  more  rapid 
gyrations  of  the  internal  part  are  observed.  The  motion  of  gy- 
ration combined  with  the  motion  at  the  earth's  surface  towards 
the  centre,  gives  rise  to  a  spiral  motion  towards  the  centre, 
ezactly  in  accordance  with  the  observed  motions  of  the  atmo- 
sphere in  'great  storms  or  hurricanes,  as  has  been  sbown  b^ 
Bedfield,  in  a  nomber  of  papers  on  the  subject,  published  in  this 
Journal. 
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81.  Since  the  atmospliere  is  depressed  in  the  middle  of  CT' 
okmes,  they  most  sensibly  affect  the  barometer ;  and  this  is  the 
troe  cause  of  all  the  great  baiometricAl  oscillations,  as  vas  firat 
Bo^gested  by  BedGeld.*  As  the  cyclone  approaches,  there  ia 
geoerally  a  very  slight  rise  of  the  barometrical  column,  which  is 
at  its  maximum  at  the  greatest  accamulatioo  near  the  external 

C.  of  the  cyclone,  after  which  it  ia  gradually  depressed,  until 
middle  of  the  cyclone  arrives,  where  the  atmosphere  is  most 
dq^eaaed,  when  the  barometer  is  at  its  minimum,  and  then  it 
retains  in  a  rererae  manner  to  ite  former  height,  when  the  cyclone 
has  passed.  In  great  storms  the  mercury  sometimes  falls  more 
than  two  inches.  In  oblong  storms,  and  all  imperfectly  developed 
cyclones,  the  same  phenomena  must  take  place  in  some  measure, 
as  io  a  complete  cyclone.  We  have  reason  to  conclude,  there- 
fore, that  nearly  alt  the  oscillations  of  the  barometer  are  caused 
byacydonio  motion  of  the  atmosphere,  by  which  it  is  depressed 
in  the  middle  of  the  cyclones.  Tne  cyclones  may  be  very  irreg- 
ular and  imperfectly  developed,  and  not  of  sufhcient  violence  to 
prodnoe  a  strong  wind,  and  several  may  frequently  interferu  with 
one  another,  so  that  the  oscillations  may  ireguently  be  very  slight 
ones  only,  and  very  irregular. 

Since  the  gyratory  motion  of  a  cyclone,  and  the  oonsequent 
depFeasioQ  at  the  centre,  depend  upon  a  term  containing  as  a 
factor,  cos  6,  (§  28),  which  is  the  sine  of  the  latitude,  according 
to  the  preceding  theory  of  barometrical  oscillation,  the  oscilla* 
tions  shoald  be  small  near  the  equator,  and  increase  towards  the 
poles,  somewhat  as  the  sine  of  the  latitude.  Accordingly,  at  the 
eqaator,.the  mean  monthly  range  of  oscillation  is  only  two  mil- 
limetres, or  less  than  Vt  of  an  inch,  while  there  is  a  gradual 
increase  wi^  the  latitnde ;  so  that  at  Paris  it  is  2S'66'"'",  and  at 
Iceland,  35-91"".  (Kaemtz's  Meteorology,  by  C.  Walker,  pager 
297.) 

32.  The  greater  rarefaction  of  the  atmosphere  at  some  times 
than  at  others,  without  doubt,  has  considerable  effect  upon  the 
barometer;  but  the  theory  which  attributes  the  whole  of  the 
barometrical  oscillations  to  the  rarefaction  of  the  atmosf^ere 
produced  by  the  condensation  of  vapor  in  the  formation  of 
dooda  and  run,  can  not  be  maintained;  for  according  to  that 
theory,  in  the  rainy  belt  near  the  equator,  where  there  are  always 
copious  rains  during  the  day,  which  are  succeeded  by  a  clear  at- 
mosphere during  Uie  night,  the  oscillations  of  the  barometer 
shoald  be  greatest,  and  towards  the  poles,  where  there  is  little 
condensation  of  vapor  into  rain,  they  should  be  the  least;  but 
we  have  seen  that  just  the  reverse  of  this  is  true.  The  atmo- 
sphere is  extremely  mobile,  bo  that  if  there  were  much  difference 
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of  pressure  between  one  part  and  the  surrounding  parts,  tbe 
equilibrium  would  be  at  once  restored  if  tbe  motions  toward  the 
centre  produced  by  this  difference  of  pressure,  did  not  give  rise 
to  a  cyclonic  motion,  and  thua  to  a  centrifugal  force  combined 
■with  the  deflecting  force  arising  from  the  earth's  rotation  which 
in  a  great  measure  counteracts  the  force  arising  from  a  difference 
of  pressure  between  the  external  and  internal  parts.  If  therefore 
the  earth  had  no  rotation,  the  oscillations  of  the  barometer  would 
be  no  greater  in  any  part  of  the  earth  than  they  are  at  the 
equator. 

SS.  When  the  disturbance  of  equilibrium  is  great,  but  extends 
over  a  small  area  only,  the  centripetal  force  is  much  greater  than 
in  tbe  case  of  large  cyclones,  and  the  gyrations  are  then  very 
rapid  and  very  near  the  centre,  as  in  the  case  of  tornadoes. 
Tornadoes  generally  occar  when  the  surface  of  the  earth  is  very 
warm,  and  the  atmosphere  calm.  For  then  the  strata  near  the 
surface  becomes  very  much  rarefied,  and  are  consequently  in  a 
kind  of  unstable  equilibrium  for  a  while,  when  from  some  slight 
cause,  the  rarefied  atmosphere  rushes  up  at  some  point  through 
the  strata  above,  and  consequently  flows  in  rapidly  from  all  sides 
below,  and  then,  unless  the  sum  of  all  the  initial  moments  of 
gyration  around  the  centre  is  exactly  equal  0,  which  can  rarely 
ever  he  the  case,  it  must  run  into  rapid  gyrations  near  the  centre, 
and  a  torDado  is  the  consequence.  This  may  be  exemplified  by 
the  flowing  of  water  through  a  hole  in  the  bottom  of  a  vessel. 
If  the  fluid  at  the  beginning  is  entirely  at  rest,  it  runs  out  with- 
out any  gyrations ;  but  if  there  is  the  least  perceptible  initial 
gyratory  motion,  it  runs  into  very  rapid  gyrations  near  the 
centre. 

34.  In  the  caseof  tornadoes,  which  are  always  of  small  extent, 
the  influence  of  the  earth's  rotation  in  producing  gyrations  is 
generally  very  small  in  comparison  with  that  of  the  initial  state 
of  the  atmospnere,  so  that  the  gyration  depends  principally  upon 
tbe  initial  gyratory  state  of  the  atmosphere  with  regard  to  the 
centre  of  the  tornado,  and  may  be  either  from  right  to  left,  or  the 
contrary.  Hence  there  may  be  tornadoes  at  the  equator,  al- 
though there  cannot  be  lai^e  cyclones.  In  large  cyclones  the 
efiecl  of  the  initial  state,  except  at  the  equator,  is  insignificant  in 
comparison  with  the  influence  of  tbe  earth's  rotation ;  and  the 
latter,  moreover,  is  a  constant  influence,  while  the  former  is  soon 
destroyed  by  resistances.  Hence  largo  cyclones  are  of  long  du- 
ration, while  small  tornadoes,  depending  principally  upon  the 
initial  gyratory  state  for  their  violence,  are  soon  overcome  by 
the  resistances. 

85.  On  account  of  tbe  centrifugal  force  arising  from  the  rapid 
gyrations  near  the  centre  of  a  tornado,  it  must  frequently  be 
nearly  a  vacuum.    Hence,  when  a  tornado  passes  over  a  build- 
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log,  the  external  presaare,  in  a  great  measure,  19  suddenly 
removed,  vben  the  atmosphere  within,  not  being  able  to  escape 
at'  once,  exerts  a  pressure  tipoa  the  interior  of  perhaps  nearly 
fifteen  ponnda  to  the  square  inch,  ^hich  causes  the  parts  to  be 
thrown  in  every  direction  to  a  great  distance.  For  the  same 
reason,  alao,  the  corks  Qy  from  empty  bottles,  and  eveiy  ^ing 
with  air  conSned  within,  explodes. 

36.  When  a  tornado  Mppens  at  sea,  it  generally  produces  a 
water-spout  This  is  generally  first  formed  above,  in  the  form 
of  a  cloud,  shaped  like  a  funnel  or  inverted  cone.  As  there  is 
less  resistance  to  the  motions  in  the  upper  strata  than  near  the 
earth's  surface,  the  rapid  gyratory  motion  commences  there  first, 
when  the  upper  strain  of  the  agitated  portion  of  atmosphere  have 
a  tendency  to  assume  somewhat  the  form  of  the  strata  'h^the  case 
of  no  resistance.  This  draws  down  the  strata  of  cftkl  nir  above, 
which,  coming  in  contact  with  the  warm  and  moist  atmosphere 
ascending  in  the  middle  of  the  tornado,  condenses  the  vapor 
and  forma  the  funnel-shaped  cloud.  As  the  gyratory  motion 
becomes  more  violent,  it  gradually  overcomes  the  resistances 
nearer  the  surface  of  the  sea,  and  the  vertex  of  the  funnel-shaped 
cloud  gradually  descends  lower,  and  the  imperfect  vacuum  of 
the  centre  of  the  tornado  reaches  the  sea,  up  which  the  water 
has  a  tendency  to  ascend  to  a  certain  height,  and  thence  the 
rapidly  ascendmg  spiral  motion  of  the  atmosphere  carries  the 
spray  upward,  until  it  joins  the  cloud  above,  when  the  water 
spout  is  complete.  The  upper  part  of  a  water-spont  is  frequently 
&nned  in  tornadoes  on  land. 

When  tornadoes  happen  on  eandy  plains,  instead  of  water- 
spouts they  produce  the  moving  pillars  of  sand  which  are  often 
seen  on  sandy  deserts. 

37.  The  routes  of  cyclones  in  all  parts  of  the  world,  which 
have  been  traced  throughout  their  whole  extent,  have  been  found 
by  Kedfield*  to  be  somewhat  of  the  form  of  a  parabola,  as  repre- 
sented in  fig.  3.  Commencing  generally  near  the  equator,  the 
cyclone  at  lirst  moves  in  a  direction  only  a  little  north  or  south 
(rf  west,  according  to  the  hemisphere,  when  its  route  is  gradually 
rccurvated  towards  the  east,  having  its  vertex  in  the  latitude  of 
the  tropical  calm  belt  The  motion  of  a  cvelone  toward  the  poles 
maybe  accounted  for  by  the  principle  in  §5.  The  motion  of  the 
equatorial  side  of  a  cyclone  in  either  hemisphere  is  always  toward 
the  east,  and  hence  the  deflecting  force  causes  a  pressure  toward 
the  equator,  but  that  of  the  polar  side  being  always  toward  the 
west^  the  deflecting  force  causes  a  pressure  toward  the  pole, 
Isow  these  deflecting  forces  being  as  the  sine  of  the  latitude,  as 
may  be  seen  from  (§  6),  the  pressure  on  the  polar  aide  toward 
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the  pole  is  greater  than  on  tbs  other  side  toward  the  eqnntor,  &nd 
hence  the  cj'cloae  moves  in  the  direction  of  the  greatest  preasure. 
It  is  not  to  be  supposed,  however,  that  there  is  an  actaal  transfer 
of  all  the  atmosphere  of  a  cyclone  from  the  equator  to  the  polar 
regions.  For  the  motions  and  pressare  of  the  cyclone  being 
greater  on  the  polar  side,  where  the  deflecting  forces  which  cause 
it  are  greatest,  its  action  upon  the  atmtHphere  in  advance  of  it  ib 
greater  than  on  the  equatorial  side,  where  these  forces  are  much 


less,  and  hence  new  portions  of  the  atmosphere  are  being  contin- 
ually brought  into  action  on  the  one  side,  while  the  resistance  of 
the  earth's  surface,  and  the  adjacent  portions  of  atmosphere  on 
the  other  aide,  are  continually  overcoming  the  comparatively 
weak  forces  there,  and  destroying  the  gyratory  motion  of  the 
cyclone ;  so  that  the  centre  of  the  cyclone  is  being  continually 
formed  in  advanced  portions  of  the  atmosphere.  Since  many 
cyclones  are  more  than  one  thousand  miles  in  diameter,  the 
difference  in  the  violence  of  its  action  on  the  two  sides  is  very 
considerable.     Hence  the  interior  and  most  violent  portion  of  a 


cyclone,  always  gyrating  from  right  to  leil  in  the  northern  hem- 
isphere, and  tlie  contrary  in  the  southern,  must  always  gradually 
move  towords  the  pole  of  the  hemisphere  in  which  it  is.     While 


between  the  equator  and  the  tropical  calm  belt,  it  is  carried 
westward  by  the  general  westward  motion  of  the  atmosphere 
there,  but  after  passing  the  tropical  calm  belt,  the  general  motion 
of  the  atmosphere  carries  it  eastward,  and  hence  the  parabolic 
form  of  its  route  is  the  resultant  of  the  general  motions  of  the 
atmosphere,  and  of  its  gradual  motion  toward  the  pole. 
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rV,  77tt  Motions  of  Oie  Ocean. 

I  ihe  aclioQS  of  the  sun  and  moon  whicb  give  rise 
to  the  tides,  there  are  only  two  causes  which  can  produce  any 
■euaible  niotions  of  the  waters  of  the  ocean.  One  ot  these  is  the 
action  of  the  atmosphere  upon  the  surface  of  the  ocean,  and  the 
other,  the  difference  of  density  betireen  the  water  near  the  eqaa^ 
tor  and  that  towards  the  poles,  arising  from  a  difference  of  tem* 
pcratureL  The  general  motions  of  the  atmosphere  at  the  surface 
t£  the  ocean  have  a  tendency  to  cause  a  westward  motion  of  the 
water  in  the  torrid  zone,  and  an  eastward  motion  in  the  middle 
and  higher  latitudes;  and  from  wliat  we  know  of  the  effects  of 
stioDg  winds  upon  the  ocean,  we  have  reason  to  think  that  these 
general  motions  of  the  atmosphere  «n  adequate  to  produce  aenai- 
ME  motions,  since,  after  the  inertia  of  the  water  is  once  overeome, 
which,  however  aniall  the  force,  is  only  a  question  of  time,  the 
only  force  necessary  is  that  which  ia  adequate  to  overcome  the 
resistance  of  firiction,  which  is  very  small  where  the  velocity  ia 
snail.  The  difference  of  density  between  the  equator  and  the 
poles  causes  a  slight  interehanging  motion  of  the  water  between 
them,  and  consequently,  where  not  interrupted  bv  continents,  it 
produces  a  system  of  motions  in  the  ocean  similar  to  those  of 
the  atmosphere.  Hence  these  two  causes  of  oceanic  disturbance, 
whatever  their  relative  weight,  both  act  in  the  same  directions^ 
and  ooDJointly  cause  the  observed  westward  motion  of  the  ocean 
near  the  equator,  and  eastward  motion  towards  the  poles. 

39.  The  westward  motion  of  the  water  of  the  ocean  in  the 
torrid  zone  was  first  observed  by  Columbus,  and  is  now  well 
established ;  and  observations  also  show  that  there  is  a  motion 
towards  the  east  in  higher  latitudes.  A  bottle  thrown  into  the 
ocsean  near  Gape  Horn  was  picked  up  three  and  a  half  years 
afterward  at  port  Phillip,  Australia,  a  distance  of  9000  miles, 
which  makes  the  eastward  velocity  in  that  latitude  more  than  7 
mites  per  day.  And  Sir  Jnmes  Hoss,  when  sailing  eastward 
near  Prince  fidward'g  Island,  found  himself  every  day  from  12 
to  16  miles  by  observation  in  advance  of  his  reckoning.  {.Voy- 
age to  the  Anlarciic  jSeas,  vol.  ii,  p.  96.)  But  a  westward  motion 
being  established  in  the  torrid  zone,  an  eastward  motion  in  the 
higher  latitudes  must  be  admitted ;  for,  as  was  shown  in  the  case 
<rf  the  atmosphere  (§  13),  the  one  cannot  exist  without  the  other. 

40.  It  has  generally  been  supposed  that  the  equatorial  west- 
ward current  of  the  ocean  is  caused  principally  by  the  action  of 
the  westward  winds  there;  but  Professor  Guyot  thinks  that  "it 
ia  too  deep  and  rapid  to  admit  of  being  explained  by  their  action 
alone,"  and  that  "the  difference  of  temperature  betwen  the  re- 
gions near  the  equator  and  those  near  the  poles  controls  all  other 
causes  by  its  power  and  the  constancy  of  its  action."    {Mirih  and 
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Man,  pp.  189, 190.)  The  torsive  or  deflecting  force  which  causes 
the  westward  motion  of  the  atmosphere  and  the  ocean  in  the 
equatorial  regions,  and  the  eastward  motion  in  the  higher  lati- 
tudes, has  been  ehown  to  be  as  the  Telocity  of  the  interchanging 
motion  between  the  equatorial  and  the  polar  regions;  and  henoe 
if  this  motion  in  both  were  Bimilar,  tbe  relative  amoant  of  this 
force  in  each  must  be  as  the  whole  mass  multiplied  into  the  velo- 
city of  thia  motion  between  the  equator  and  the  poles.  If  we 
suppose  the  ocean  to  be  3  miles  in  depth,  its  mass  is  about  60O 
times  that  of  the  atmosphere,  and  hence  if  the  motion  between 
the  equator  and  the  poles  were  only  j},  of  that  of  the  atmos- 
phere, the  part  of  the  force  which  gives  it  a  westward  motion 
near  the  equator,  and  an  eastward  motion  towards  the  poles, 
arising  from  thia  cause,  must  be  greater  than  that  of  the  action 
of  the  atmosphere  upon  it,  since  the  whole  amount  of  this  force 
in  the  atmosphere  is  not  spent  upon  the  ocean,  but  only  that  part 
which  overcomes  the  resistances  to  its  motions.  Although  the 
effect  of  temperature  in  producing  a  difference  of  density,  and 
consequently  of  disturbing  the  equiUbrium,  is  very  much  less  ia 
the  ocean  than  in  the  atmosphere,  yet  since  the  amount  of  motion 
which  a  given  disturbing  force  will  produce  where  time  is  not 
considered,  depends  as  has  been  stated,  upon  the  amount  of  the 
resistances,  and  not  upon  the  amount  of  inertia  to  be  overcome; 
and  since  the  resistances  diminish  as  the  square  of  the  velocity, 
a  very  small  amount  of  disturbing  force  arising  ftom  a  difference 
of  density  must  be  adequate  to  cause  an  interchanging  motion  ia 
the  ocean  between  the  equatorial  and  tbe  polar  regions  equal  to 
■giz  of  that  of  the  atmosphere;  and  hencs  we  have  reason  to 
think  that  a  greater  part  of  the  motions  of  the  ocean  is  due  to 
this  cause  than  to  the  action  of  the  atmosphere  upon  it. 

41.  The  motions  of  the  ocean  being  similar  to  those  of  the  at- 
mosphere, they  must  cause  a  slight  elevation  of  the  surface  about 
the  parallels  of  30°,  and  a  depression  at  the  equator  and  the  poles, 
just  as  in  the  case  of  the  atmosphere,  except  that  it  will  be  less 
in  the  ratio  of  the  relative  velocities  of  the  motions  of  the  ocean 
and  of  the  atmosphere.  If  we  suppose  the  east  and  west  motiona 
of  the  ocean  to  be  ^\  of  those  of  the  atmosphere  at  the  earth's 
surface,  which  would  require  the  maximum  eastward  velocity  in 
the  southern  hemisphere  to  be  about  10  miles  per  day,  it  would 
cause  the  surface  of  the  ocean  in  the  southern  hemisphere  to  be 
about  15  feet  higher  at  the  parallel  of  30°  than  at  the  pole,  and 
also  a  little  higher  than  at  the  equator.  Kow  if  the  motions 
which  cause  this  accumulation  of  water  were  the  same  at  the 
bottom  of  the  ocean  as  at  the  Burface,  there  would  be  no  tenden- 
cy of  the  water  to  flow  out  at  the  bottom  from  beneath  this 
accumulation;  but  since  the  motions  there  must  be  much  less,  it 
must  flow  oat  both  towards  the  equator  and  the  pole,  especially 
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toward  the  latter,  as  the  depression  there  13  much  the  gretiter. 
Since  the  density  of  sea-water  doas  not  increase  below  the  tern- 

Eeratare  of  28°,  the  density  of  the  ocetrn  does  not  increase 
erond  a  certain  latitude,  and  hence  there  is  no  flow  of  the  water 
at  the  bottom  from  the  poles  toward  the  equator,  arising  from 
the  maximum  density  at  the  pole,  as  seems  to  be  the  case  in  a 
very  slight  degree  in  the  atmosphere,  but  the  under  current  at 
the  bottom,  arising  from  the  greater  pressure  about  the  parallel 
of  30°,  must  extend  entirely  to  the  poles ;  bo  that  there  must  be 
sslight  tendency  of  the  water  to  rise  at  the  poles,  and  flow  at  the 
surface  some  distance  towards  the  middle  latitudes.  As  the  wa- 
ter toward  the  bottom  of  the  ocean  is  always  about  the  satae  as 
the  mean  temperature  of  the  earth,  when  it  first  rises  to  the  aur- 
&ce  at  the  pole,  it  must  be  much  warmer  than  it  is  afler  it  haa 
Sowed  some  distance  from  it,  and  hence  we  have  reason  to  think 
thi^  there  may  be  open  polar  seas,  surrounded  by  barriers  of  ice 
at  some  distance  from  the  pole,  where  there  is  the  maximum 
temperature  of  the  surface  water.  A  surface  current  from  the 
poles  is  indicated  by  the  motions  of  icebergs  in  both  hemispheres 
from  the  volar  regions  towards  a  lower  latitude. 

42.  Where  the  east  and  west  motions  of  the  ocean  are  entirely 
intercepted  by  continents,  as  in  the  northern  hemisphere,  the 
water  receives  a  slight  gyratory  motion  from  left  to  right.  The 
westward  motion  of  the  waters  of  the  Atlantic  in  the  torrid  zone, 
impinging  against  the  continent  of  America,  causes  the  surface 
of  the  water  of  the  Caribbean  Sea  and  the  Gulf  of  Mexico  to  be  a 
little  above  the  general  level,  while  the  eastward  motion  of  the 
northern  part  of  the  Atlantic  causes  the  surface  of  the  water  ad- 
jacent to  the  eastern  coast  of  North  America,  in  that  latitude,  to 
be  a  little  lower.  Hence  there  is  a  flow  of  warm  water  from  the 
Gulf  of  Mexico  along  the  coast  of  the  United  States  toward  the 
lower  level  about  Newfoundland,  which,  on  account  of  the  pecu- 
liar configuration  of  the  coast  about  the  Gulf  of  Mexico,  and  the 
peninsula  of  Florida,  gives  rise  to  the  Qulf  Stream.  The  east- 
ward motion  also  of  the  northern  part  of  the  Atlantic  causes  the 
sar&ce  of  the  water  on  the  western  coast  of  Europe  to  be  a  little 
higher  than  the  general  level,  while  the  westward  motion  in  the 
torrid  zone  causes  it  to  be  depressed,  on  the  western  Coast  of 
Africa,  a  little  hehw  this  level,  and  hence  the  water  of  the  eastern 
aide  of  the  Atlantic,  flowing  from  a  higher  to  a  lower  level,  has 
a  motion  toward  the  the  equator.  The  whole  of  the  North  At- 
lantic has  therefore  a  very  alight  gyratory  motion  from  left  to 
right,  and  is  supposed  to  make  a  complete  gyration  in  about  three 
years. 

43.  A  portion  of  the  equatorial  current  flowing  from  the 
higher  level  of  the  Caribbean  Sea  toward  Cape  Horn  causes  the 
Brazil  current,  which  is  deflected  eastward  by  the  general  east- 
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ward  motion  of  the  Southern  Ocean.  The  east  side  of  the  South 
Atlantic,  as  well  ns  that  of  the  North  Atlantic,  seeois  to  have  a 
motion  toward  the  equator.  S^ys  Sir  Jnmes  Rosa,  "  There  is  o. 
current  from  the  Cape  of  Good  Hope  alone  the  west  coast  of 
Africa  60  miles  wide,  200  fathoms  deep,  with  a  velocity  of  one 
roiie  per  hour,  of  the  mean  temperature  of  the  ocean,"  {Votjage 
to  the  &mtJiem  Ssas,  vol.  ii,  p.  So.)  This  cannot  he  a  portion  of 
the  Mozambique  current  from  the  warm  waters  of  the  Indian 
Ocean,  passing  around  the  Cape  of  Good  Hope,  and  giving  rise 
to  the  equatorial  curi'ent  of  the  Atlantic,  as  has  been  supposed, 
but  must  come  i'roin  the  colder  waters  of  the  Southern  Ocean. 
Kence  the  South  Atlantic  also  has  a  tendency  to  assume  a  gyra- 
tory motion,  and  the  equatorial  current  of  the  Atlantic  is  merely 
the  equatorial  portion  of  these  two  gj'rations,  with  perhaps  a 
small  part  of  the  Mozambique  current  passing  around  the  Cape. 

44.  The  general  eastward  motion  of  the  water  of  the  northern 
part  of  the  Atlantic,  and  the  consequent  depression  of  the  water 
next  the  coast  of  North  America,  is  the  cause  of  the  cold  current 
of  water  flowing  from  Baffin's  Bay  and  the  east  coast  of  Green- 
land, between  the  Gulf  Stream  and  the  coast  of  the  United  States 
called  the  Greenland  current.  Since  the  warm  water  of  the  Gulf 
Stream,  in  flowing  northward,  ia  deflected  toward  the  east  (§5), 
and  that  of  the  Greenland  current,  in  flowing  south,  tends  toward 
the  west,  there  ia  no  intermingling  of  the  waters  of  the  two  cur- 
rents, but  they  are  kept  entirely  separate  as  if  divided  by  a  wall, 
as  has  been  established  by  the  Coast  Survey. 

45.  There  must  be  a  motion  of  the  waters  somewhat  similar 
to  the  Gulf  Stream  and  the  Greenland  current,  wherever  the 
great  equatorial  current  impinges  against  a  continent,  and  tiie 
eastward  motion  toward  the  poles  is  interrupted.  Hence,  on  the 
eastern  coast  of  South  America  there  is  the  warm  Brazil  current 
which  has  been  mentioned,  and  on  the  eastern  coast  of  Asia 
there  is  the  warm  China  current,  flowing  toward  the  north,  atm- 
ilar  to  the  Gulf  Stream,  and  the  cold  Asiatic  current  insinuating 
itself  between  it  and  the  coast,  like  the  Greenland  current  On 
the  east  coast  of  Africa,  also,  there  is  the  Mozambique  current 
flowing  south  like  the  Brazil  current,  and  it  is  also  now  well 
established  that,  east  of  the  Cape  of  Good  Hope,  the  general 
tendency  of  the  water  is  toward  the  south.  This  water  must 
mingle  with  the  general  eastward  current  of  the  South  Sea,  and 
hence  there  is  a  alight  tendency  to  a  gyratory  motion  in  the  In- 
dian Ocean  also. 

46.  On  the  western  aides  of  the  continents  there  is  a  motioa 
somewhat  the  reverse  of  this,  and  instead  of  a  warm  current 
flowing  north,  there  is  a  cold  one  flowing  toward  the  equator,  as 
haa  been  shown  to  be  the  case  in  the  Atlantic  Hence,  on  the 
west  coast  of  North  America  there  is  a  flow  of  colder  water 
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along  the  coast  from  the  north,  and  on  the  west  coast  of.  South 
America  is  Humboldt's  cuirent,  much  colder  than  the  rest  of  the 
oceaa  in  the  same  latitude,  both  tending  toward  the  equator  to 
join  the  great  westward  corrent  there  across  the  Pacific,  and  to 
fill  ap,  as  it  were,  the  vacuum  which  this  current  has  a  tendency 
to  leave  about  the  equator,  on  the  west  coast  of  America. 

47.  With  regard  to  the  gyratory  motion  of  the  oceans,  it  may 
be  farther  added  here,  that  such  gyrations  are  clearly  demon- 
strated by  the  positions  of  the  isothermal  lines,  as  has  been 
shown  by  Professor  Dana,  in  a  paper  read  at  the  twelfth  meeting 
of  the  American  Asaociatiou  tor  the  Advancement  of  Science 
{Proceedings,  vol.  xii,  p.  77).  According  to  this  paper,  the 
isotfaeriDal  line  of  dS°  F.,  in  winter,  extends,  in  the  North  At- 
lantio,  from  56°  N.  on  the  American  side,  to  12°  N.  on  the 
Airican,  and  in  the  South  Atlantic,  from  latitude  31°  S.  on  ibe 
Sonth  American  coast,  to  7°  S.  on  the  African  side.  Similar 
evidences  are  eiven  of  gyratory  motions,  in  a  less  degree,  in  both 
the  North  and  South  Pacific,  and  also  in  the  Indian  Ocean. 

48.  When  a  portion  of  fluid  on  the  earth's  surfece  gyrates  from 
left  to  right,  the  deflecting  force  arising  from  the  earth's  rotation 
being  in  this  case  toward  the  interior,  the  sur&ce  assumes  a 
sli^tly  convex  form.  The  water  of  the  North  Atlantic  having 
a  veiT  small  gyratoiy  velocity  in  comparison  with  that  of  the 
earth's  rotation,  the  interior  is  a  little  elevated  above  the  genertj 
level,  and  consequently  the  pressure  upon  the  bottom  increased. 
Xow  the  gyrations  which  cause  this  elevation  in  the  middle  being 
principally  toward  the  top,  the  increased  pressure  upon  the  bot- 
tom causes  the  fluid  there  to  flow  out  on  all  sides  with  a  very 
amall  velocity,  towards  the  circumference,  and  hence  the  water 
at  the  suT&ce  has  a  slight  tendency  to  flow  in  from  all  sides  to- 
wards the  interior  to  supply  its  place.  This  completely  accounts 
for  that  vast  accumulation  of  drift  and  searweed,  covering  a  large, 
portioa  of  the  interior  of  the  North  Atlantic,  called  the  Sargasso 
Sea.  From  what  has  been  stated,  the  Korth  Pacific  must  also 
have  a  slight  gyratory  motico  from  left  to  right,  and  hence  it 
likewise  has  its  Sargasso  Sea. 

Y.   The  Motions  of  Solid  Sodiea  ai  the  Earth's  Swfiux. 

49.  It  has  been  shown  that  if  a  body  were  set  in  motion  npoD 
the  earth's  snr&ce  it  would  move  with  uniform  velocity,  but 
would  be  continually  deflected  to  one  side.  When  the  range  of 
motion  is  small,  cos  &  (equations  (6))  may  be  regarded  as  con- 
stant, and  hence  the  deflecting  force  in  this  case  is  constant,  and 
must  cause  the  body  set  in  motion  to  describe  the  circumfereno© 
of  a  cirde.    K  we  put  e  for  the  radius  of  ourvature,  and  m  for 
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the  angular  velocity  about  the  center  of  curvature,  the  centrifo- 
eal  force  of  the  body  is  «m*  which  must  be  put  equal  to  the 
deflecting  force,  (equation  5).    Hence  we  have 

tim^^2nv  co«0 
Also,  eince  v  is  the  lineal  velocity  of  the  moving  body, 

qm  =  v. 
From  these  two  equations  we  get 


m  =  2no(»fl 
60.  When  the  range  of  motion  ia  bo  small  that  cos  6  may  be 
regarded  as  constant,  p  aad  m  are  constant,  and  hence  the  body 
then  moves  with  a  uniform  angular  velocity  in  the  circumfereuce 
o^  a  circle.  If  we  put  7"  for  flie  time  of  a  revolution,  we  shall 
have 

r=  ~  =  — ^=  i  day  X  secft* 

Hence,  since  v  disappears  in  the  result,  Tia  independent  of  the 
initial  velocity. 

51.  If  a  body  is  forced  to  move  in  a  straight  line  /' (equation 
(6))  is  the  lateral  pressure  of  that  body.  If  we  put  w— 60,  which 
is  a  velocity  of  about  40  miles  per  hour,  the  equation  gives  F= 
TTir  ?i  *t  ^^  parallel  of  45°.  Hence  if  a  railroad  train  moves 
in  a  straight  line  40  miles  per  hour  at  the  parallel  of  45°,  the 
lateral  pressure  is  jy'jy  of  ita  weight,  and  this  is  precisely  the 
same  iu  all  directions,  and  not  in  the  direction  of  the  meridian 
only  as  has  been  generally  supposed. 

52.  The  deflecting  force  (§5)  also  causes  the  gyration  of  a  vi- 
brating pendulum.  If  the  pendulum  were  suspended  at  the 
pole  it  would  evidently  vibrate  in  the  same  plane  in  space,  and 
eooaequeutly  perform  a  gyration  in  one  day.  Since  the  velocity 
of  the  earth's  revolution  around  any  other  point  of  the  earth's 

surface  is  ncos*  (§  28),  the  time  of  gyration  there  is  — ^  = 

1  day  X  sec.  S. 

53.  This  same  deflecting  force  may  be  used  to  explain  some  of 
the  motions  of  a  rotating  body.  Suppose  sach  a  body  be  placed 
with  its  axis  of  rotation  in  any  direcUon  parallel  with  the  hori- 
zon. Then  the  motions  of  the  upper  ana  lower  parts  being  in 
contrary  directions  relative  to  the  earth,  and  the  deflecting  force 
in  both  being  either  to  the  right  or  the  left,  according  to  the 
hemisphere  in  which  it  is,  gives  the  axis  of  rotation  a  tendency 
to  assume  a  perpendicular  position.  But  there  are  other  forces 
beside  these  norizontally  deflecting  forces,  so  that  all  the  forces 

*  Thii  mult  wu  eiroDeougly  pren  in  the  HathemKtiul  Monthly,  1  da;  X  mc  '. 
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which  tend  to  change  the  position  of  the  axis  would  not  be  in 
eqailibriom  with  the  axis  in  that  position.  For  the  equatorial 
Bwe  then  would  have  a  motion  coinciding  in  direction  with  the 
motion  of  the  earth's  rotation,  while  the  other  side  would  have  a 
motion  the  contrary  way,  and  consequently  the  centrifugal  force 
aii^g  from  the  motion  of  the  earth's  rotation,  combined  with 
that  of  the  rotating  body,  would  be  greater  on  the  equatorial 
than  on  the  polar  side,  and  give  the  axis  of  the  rotating  body  a 
tendency  to  move  ia  the  plane  of  meridian.  It  might  be  easily 
shown,  when  the  axis  has  a  position  parallel  with  the  axis  of  the 
earth,  that  the  forces  which  tend  to  change  its  direction  are  then 
in  equilibrium,  and  consequently  the  axis,  if  free  to  turn  in  any 
direction,  does  not  change  its  position. 

64.  These  deductions  from  theory  are  in  exact  accordance  with 
some  very  delicate  experiments  made  by  Foucault  with  a  pecu- 
liar form  of  gyroscope,  an  account  of  which  is  given  in  this 
Journal,  Second  Series,  vol.  xv,  p.  263.     See  also  vol.  xix,  p. 
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1.  The  Sayea  Etptdilion. — At  a  meeting  of  the  council  of  the 
American  Geographical  Society,  held  November  15, 1860,  Henry 
Grinnell,  Esq.,  presented  a  letter  from  Dr.  I,  I.  Hayes  dated  at 
Upernavik  on  the  west  coast  of  Greenland,  Aug.  14,  1860,  and 
reporting  the  progress  up  to  that  point  of  the  Arctic  Exploring 
Expedition  under  his  command.  It  will  be  remembered  that 
the  particular  object  which  Dr.  Hayes  has  in  view  is  to  deter- 
mine whether  or  not  there  is  an  Open  Polar  Sea,  as  Dr.  Kane  had 
good  reason  to  believe.  The  opinions  of  Dr.  Hayes  on  this  sub- 
ject are  set  forth  in  an  article  from  his  pen  in  tnis  Journal,  [2] 
xxix,  401,  and  more  fully  in  a  small  volume  entitled  "An Arctic 
Boat  Journey,"  (New  York,  1859,  12°,  pp.  376). 

Dr.  Hayea  sailed  from  Boston,  July  10,  1860,  in  a  small  ves- 
sel oi  140  tons  named  the  "  United  States,"  fitted  out  by  the  lib- 
erality of  gentlemen  in  New  York,  Boston,  Washington,  Phila- 
delphia, and  other  parts  of  this  country,  under  the  auspices, 
though  not  under  the  official  responsibility  of  the  American  C!eo- 
grapnical  Society  of  New  York,  Every  thing  had  been  propi- 
tious np  to  the  time  of  his  writing  from  Upernavik,  and  Com- 
mander and  craw  were  in  excellent  spirits  in  view  of  their  long 
prospective  seclasion  from  the  inhabited  world.  Dr.  Hayes  still 
adhered  to  his  plan  of  wintering  at  Cape  Frazer  (lat  79°  42'). 
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The  following  is  his  letter: — 

Ex.  S.  United  States,  Harbor  of  UpeniBTik,  > 
Sottii  Ofveoluid,  Aug.  U,  IMO.      [ 

OmOemm — I  have  the  pleaeure  to  report  for  the  ioformalioa  of  the 
palrMm  and  irrandH  of  the  expedition  my  arrival  at  this  port. 

We  made  a  quick  paasaj^  from.  Baaton.  The  schoooer  prored  heraelf 
to  be  a  good  eea  boat,  and  behared  admirably  during  fOBi»  very  heavy 
weather.     No  &erioiu  accident  ocourred. 

On  the  twenty-fitat  day  out  we  were  off  Godhaven,  and  on  the  SlK 
insL  we  anchored  in  the  harbor  of  FroveD.  That  settlement  or  outpost 
in  theUperaavik  district  ia  forty  milee  southward  from  TJpernank.  VVe 
were  there  detained  in  restowing  onr  cargo,  so  that  we  might  put  below, 
the  deck-load  of  lumber  intended  for  our  winter  boUBiDg,  and  otherwise 
better  prepare  the  vessel  for  the  ice  encounten.  We  put  to  sea  agnia  at 
the  earliest  practicable  moment,  and  entered  this  port  on  the  evening  of 
the  12[h  iost.  We  found  here  a  Danish  brig,  belonging  to  the  Royal 
Company.  She  will  be  ready  for  sea  to-morrow,  and  I  shall  send  my 
mail  by  the  hands  of  Dr.  Rudolph,  the  retiring  Governor  of  Uperaavik, 
who  relurna  in  her  to  Copenhagen,  and  who  has  politely  offered  to  do  me 
this  £avw. 

Through  the  kindness  and  liberality  of  Mr.  Hansou,  the  Governor  of 
Upemavik,  and  of  Dr.  Rudolph,  I  have  obtained  at  Proven  and  Upeina- 
vik  all  the  dogs  that  I  require,  and  such  furs  as  are  essential  to  my  party. 
Mr.  Hanson  and  Dr.  Radolph  have  generously  placed  at  my  disposal 
everything  which  their  personal  property  or  the  public  Btores  will  afford, 
for  ihe  promotion  of  t^e  interest  of  the  Expedition. 

I  have  also  been  fortniiate  in  obtaining  tae  services  of  an  excellent  in- 
terpreter, Hr.  Peter  Jonson.  He  has  bad  much  experience  in  the  man- 
agement of  dogs,  and  is  a  good  hunter.  He  resides  at  Tessinsak,  sixty 
miles  northward  &om  Upemavik,  at  which  place  I  shall  halt  to  take  on 
board  his  team  of  dogs,  which  will  make,  with  thoee  on  hand,  twenty-five. 

It  is  my  melancholy  duty  to  report  the  death  by  apoplexy,  of  my  car- 
penter, Gebsen  Caruthers.  He  was  found  dead  in  his  bunk  last  Sunday 
momittg.  Hia  body  was  placed  in  the  burial-ground  adjoining  the 
church  at  Upemavik ;  and  I  have  directed  a  railing  to  be  constructed 
around  the  grave,  and  a  suitable  inscription  to  be  placed  over  it.  The 
Ices  of  Ur.  Caruthers  is  deeply  to  be  regretted.  He  formerly  sailed  under 
'  Capt.  De  Haven,  in  the  first  Grinnell  expedition,  and  in  addition  to  hia 
experience  among  the  ice  and  his  skill  as  a  workman,  he  was  thoroughly 
devoted  to  the  best  interests  of  this  expedition,  and  I  had  great  hopes  of 
his  future  usefulness. 

It  is  impossible  for  me  to  predict  anything  with  respect  to  the  prospects 
before  ns. 

The  season  has  been  backward,  but  tbe  weather  has  been  very  mild 
during  the  past  ten  days,  and  the  recent  southerly  gales  have  doubtleaa 
broken  the  ice.  The  wind  now  blows  fresh  from  the  northeast,  and  if 
there  ia  much  ice  before  us  it  will  be  driven  to  the  southwest 

We  shall  leave  here  to-morrow,  and  attempt  at  once  the  Melville  Bay 
passage,  and  shall  hope  to  make  Smith's  Strait  not  later  than  the  1st  m 
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SepL  If  succeBsfiil  is  this  endeavor,  we  ahall  have  abundant  time  to 
Mcnre  a  cuDTciiieiit  harbor  on  the  coast  of  Grinnell'a  Land.  You  are 
already  awue  that  I  anticipate  (from  observations  made  b;  myself  upon 
this  coast  in  1864)  reaching  Capo  Frazer,  laL  79  degrees,  42  minutes, 
where  I  propose  spending  the  winter.  A  degree  tower,  however, 
will  place  one  within  practicable  reach  of  my  proposed  fidd  of  explora- 
tion. If  the  condition  of  the  ice  will  permit,  I  will  immediately — aAer 
a  winter  harbor  has  been  selected — carry  forward  the  boat  which  I  intend 
using  for  next  summer's  labors,  and  some  provisions,  as  for  north  as  pos- 
sible, and  then  leave  them,  secured  against  the  bears,  and  return  to  the 
vchooner  after  the  winter  has  firmly  set  the  ice.  Early  neit  spring,  we 
shall  push  forward  advance  depots,  and  should  we  find  either  ice  or  water, 
we  shall  endeavor  to  accomplish  with  boats  or  sledges,  or  with  both,  the 
chief  object  of  the  voyage  before  'the  close  of  the  summer.  If  this  for- 
tune awaits  us,  we  shall  then  return  home  without  unnecessary  delay.  I 
<io  not,  however,  anticipate  this  result,  but  I  expect  that  we  shall  be  de- 
tained two  winters. 

I  shall  endeavor  by  every  means  to  avoid  a  third  year's  absence.  We 
carry  with  us,  however,  food  and  fuel  for  that  period,  and  in  the  event  of 
onr  being  so  long  detained  I  do  not  fear  adverse  results.  With  the  fresh 
supplies  we  have  on  board  I  believe  we  can  resist  the  scurvy, 

I  do  Bot  hesitate  to  express  my  belief  that,  although  we  are  late,  we 
are  in  season.  Capt.  Inglefield  left  this  port  on  the  18th  of  August, 
1852,  aud  the  important  results  which  he  achieved  during  the  following 
month  in  Smith,  Jonee  and  Lancaster  Sounds,  are  well  known. 

I  am  informed  by  Governor  Hanson  that  the  whaling  fleet  did  not 
saec«6d  in  passing  Melville  Bay  this  year,  but  you  are  aware  of  the  fact 
that  after  a  certain  period  it  would  be  useless  for  them  to  succeed  ;  August 
is  the  most  open  month  of  the  year. 

I  shall  however  avoid  every  uccecessary  risk  of  being  caught  by  the 
winter  in  the  middle  of  the  ice.  Should  the  prospects  of  success  appear 
to  be  peculiarly  discouraging,  I  shall  return  southward  and  winter  at  one 
of  the  Danish  settlements. 

My  party  are  in  excellent  spirits,  and  earnest  in  the  performance  of 
their  duties,  and  jon  may  rest  assured  that  no  effort  will  be  spared  to 
accomi>lish  the  object  of  our  undertaking  in  the  shortest  possible  time. 
To  favor  this,  we  have  every  facility  whidi  ex[>erience  has  indicated. 

Our  camp  equipments  areof  the  most  coropnct  and  portable  description. 
The  food  prepared  expressly  for  the  expedition  by  the  American  Desica- 
ting  Company  in  New  York,  consisting  of  soup,  beef  and  potato,  is  excel- 
lent, and  fully  equals  my  expectations.  Of  this  food  we  have  three  thou- 
sand pounds^ — equal  to  about  thirty  thousand  pounds  of  the  raw  mate- 
rial. I  have  tried  it  during  the  passage,  and  consider  the  several  articles 
united  preferable  to  the  ordinary  pemmican.  PemiaicBn  of  the  finest 
quality  may  at  any  time  be  made  of  our  beef  by  the  addition  of  lard,  of 
which  we  have  an  abundant  supply.  With  good  and  sufficient  food, 
with  every  essential  for  the  promotion  of  health  and  comfort,  with  united 
and  earnest  companions,  and  with  a  vessel  well  suited  for  the  service,  I 
have,  upon  leaving  this  last  outpost  of  christian  settlement,  every  reason 
f)  feel  greatly  encouraged  and  to  expect  success. 
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Trosting  onr  lives  and  fortuaes  to  the  keeping  of  Him  who  alone  is 
omnipotent,  we  sever  in  a  few  honre  our  connection  with  the  civilized 
world,  and  enter  upon  our  work,  looking  hopefully  to  the  fiiture. 

With  the  l>eet  wishes  for  the  prosperity  of  you  and  youre,  and  with 
many  sincere  thanks  for  the  liberality  which  you  and  your  aseociatea 
have  displayed  in  our  outfit  and  preparation,  I  beg  you  to  believe  me, 
With  great  regard  your  obedient  Berrant, 

Ibaao  L  Hatbs. 
ToEeDrrOriDnell,  Esq^oflTew  York;   Richard  Baker,  Jr.,  Esq^  ofBortooi  Prof. 

A.  □.  Baebe,  of  Waihingtati ;   Wm.  Pfirker  Foulke,  Esq.,  of  Iliilade^hia,  and 

olben  who  contributed  to  the  Expedition. 

Almost  simultaneously  with  the  receipt  of  this  letter,  Dr. 
William  Longshaw,  Jr.,  of  East  .Cambridge^  who  had  left  thia 
country  with  Dr.  Hayea  as  Surgeon  to  the  Expedition,  arrived 
in  Boston,  having  been  compelled  to  return  on  account  of  injury 
to  his  eye-sight  which  rendered  him  nearly  "snow-blind."  He 
brought  intelligence  from  Dr.  Hayes  a  few  days  later  than  the 
date  of  the  above  letter,  and  has  also  communicated  to  the  news- 
papers of  Boston,  many  interesting  details  respecting  the  early 
part  of  the  voyage,  which  the  limits  of  this  Journal  will  not 
allow  us  to  reprint.  The  expedition  sailed  from  Upernavik,  Au- 
gust 14th,  for  Tessinsak  where  it  bad  arrived  on  the  23d  of  that 
month.  It  was  here  that  Dr.  Longshaw  parted  from  the  com- 
paoy.  Dr.  Hayes  found  a  email  village  of  Esquimaux  at  Tes- 
sinsak (the  home  of  his  interpreter,)  some  of  whom  were  em- 
ployed to  make  up  into  clothing  the  furs  purchased  at  Uper- 
navik. 

2.  HaWs  Search  for  the  Relics  of  Franklin's  E:c^iedition. — A 
short  time  previous  to  the  departure  of  Dr.  Hayes,  Mr,  C.  F. 
Hall  of  Cincinnati,  conceived  the  project  of  searching  for  fur- 
ther remains  of  the  Franklin  expedition.  About  the  first  of 
June,  1860,  he  set  out  from  New  London,  in  a  whaling  vessel 
named  the  "  George  Henry  "  belonging  to  Messrs.  Williams  & 
Haven  of  that  port.  A  letter  just  received'  from  him  dated 
at  Holsteinberg,  Greenland,  July  17th,  was  communicated  to  the 
American  Geographical  Society  by  Mr,  Grinnell,  at  the  meet- 
ing above  referred  to.  In  respect  to  the  plans  and  outfit  of 
Mr.  Hall  we  are  happy  to  publish  the  following  information, 
communicated  in  a  private  letter  from  Henry  R,  Bond,  Esq.,  of 
New  London,  in  answer  to  enquiries  which  were  addressed  to 
him  on  the  part  of  this  Journal. 

"Xew  liondon,  Nov.  20,  18B0. 

*  *  *  Mr.  C.  F.  Hall  is  a  printer  who  has  resided  at  Cincin- 
nati. He  has  had  no  experience  wbate\-er  as  an  Arctic  explorer, 
but  has  always  felt  interested  in  northern  voyages  of  discovery 
and  has  particularly  turned  his  attention  to  the  various  expe- 
ditions sent  out  in  search  of  Sir  John  Franklin.  On  the  return 
of'M'Clintock's  Expedition,  he  conceived  the  idea  of  fitting  a 
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small  vessel  and  sailing  for  King  Williams  Land  (where  tlie  vari- 
ous FranldiD  relics  were  discovered)  vith  the  hope  of  finding 
some  of  Franklin's  men,  still  living  among  the  Esquimaux  of 
that  region.     Being  unable  to  secure  funds  sufScient  for  this 

Owse,  he  changed  his  plans  and  after  an  interview  with  Capt 
dington  of  this  place  who  was  about  to  sail  north  on  a 
whaling  voyi^e,  he  decided  with  the  consent  of  the  owners,  to 
take  passage  on  the  "  Gieorge  Henry,"  (Capt.  B,'s  ship)  and  pass 
the  coming  winter  at  that  vessel's  winter  quarters  in  Cumberland 
Inlet — there  to  accustom  himself  to  the  climate,  and  as  &,r  as 
possible,  to  acquaint  himself  with  the  Esquimaux  language,  and 
habits  of  living,  which  latter  he  intends  to  adopt.  In  the  spring 
he  proposes  to  start  in  a  boat  (which  he  had  prepared,  and  took 
with  him  for  that  purpose)  with  half  a  dozen  or  more  picked 
natives,  and  plenty  of  dogs,  for  King  Williams  Land.  His  boat 
is  so  arranged,  that  it  can  be  placed  on  sledges,  so  that  he  can 
make  his  way  along,  by  land  or  water,  as  required. 

After  leaving  Cumberland  Inlet,  he  will  either  follow  up  the 
east  coast  of  Fox  Channel  {yet  unexplored  between  66°  30'  and 
70°)  to  the  Struts  of  the  Hecla  and  Fury,  and  thence  southward 
and  coastwise  until  he  reaches  King  Williams  Land; — or  he 
will  cross  Fox  Channel  at  about  66°,  tnence  across  Rae  Isthmus, 
by  sledges  to  Committee  Bay,  and  so  on  by  water  to  his  destina- 
tion. He  does  not  expect  to  have  any  white  companions,  but 
hopes  to  be  able  so  to  Equimaux-ise  himself  as  to  be  able  to 
communicate  personally  with,  and  make  himself  at  home  Among, 
SQch  natives  as  he  may  meet  He  intends  to  be  absent  two  or 
throe  years,  during  which  time  he  expects  to  examine  care- 
fViIly  King  Williams  Land,  and  the  main  land  south,  about  G^reat 
Fiat  river,  for  relics  of  Franklin's  Expedition,  as  he  thinks 
it  was  not  thoroughly  explored  by  Bae  or  M'GIintock ;  and  he 
will  make  particular  search  among  all  the  natives  of  that  region, 
for  such  of  Franklin's  men  as  may  be  still  living.  Hall  takes 
with  him  such  scientific  instruments  as  he  may  need,  a  quantity 
of  provisions,  articles  of  trade  for  the  natives  and  a  full  supply 
of  ammunition  on  which  latter  he  will  mainly  depend  for  nis 
subsistence.  His  expenses  are  paid  by  contributions  from  in- 
dividuals in  Cincinnati,  Philadelphia  and  New  York.  Messrs. 
Williams  &  Haven  give  him  his  passage  in  their  "  George 
Henry  "  to  the  whaling  ground  and  he  expects  to  make  his  way 
back  to  that  point  and  return  home  in  some  whaler  when  his 
mission  is  accomplished. 

Hall  is  physically  rather  a  fat,  heavy  man,  but  is  fall  of  enthu- 
siasm, pinck  and  spirit.  Hia  enterprise  is  a  very  daring  one ; 
still  if  ne  finds  himself  able  to  endure  the  climate,  and  tne  Es- 
quimaux mode  of  living,  he  may  accomplish  something.  If  he 
reaches  King  William's  Land  in  good  condition,  his  chances  of 
discovering  other  relics  seem  good."    »    *    * 
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From  Mr.  Hall's  letter  to  Mr.  Qrinnell  we  present  afew  extractB. 
Holsteinberg,  Julj  IT,  I860. 

"Onr  voyage  thus  far  has  been  attended  with  calms,  fogs  and  head  winds, 
thus  prolonging  it  to  39  days.  The  usual  time  may  be  set  down  at  from 
23  to  30,  We  arrived  here  in  Holsteinberg  harbor  on  the  morning  of 
July  1.  The  Rescue,  of  your  first  expedition  in  search  of  Sir  John  Frank- 
lin, in  1850,  arrived  at  midnight  of  July  11,  The  George  Henry  and 
Kescue  parted  company  the  third  night  out,  during  a  heavy  wind ;  but 
Holsteinberg  b^ng  the  rendezvous,  each  vessel  made  its  course  direct  here. 

My  health  is  eioell en t — better  than  ever.  I  enjoy  myself  beyond  measure. 

In  this  connection,  I  must  speak  to  you  of  tbe  cooperation  I  receive 
from  Capt  Buddington,  who  has  the  comroaud  of  both  tbe  George  Henry 
and  Rescue.  If  1  cnuld  have  had  the  choice  of  10,000  men,  excellent 
navigators  in  the  watere  of  the  north,  and  withal  good  and  true  men,  I 
could  not  have  selected  a  better  one  than  Capt.  Sydney  J.  Buddington. 
The  house  of  Messrs.  Williams  and  Haven,  whose  generosity  in  behalf  of 
ray  voyage  to  the  north  should  ever  be  remembered,  know  well  that 
their  interests  in  the  George  Henry  and  Rescue  are  in  the  hands  of  one 
of  the  most  careful  seamen  that  comes  hero  in  the  Arctic  seas. 

It  gives  me  pleasure,  also,  to  communicate  respecting  the  attention  and 
hospitality  extended  to  me  by  Orov.  Elberg  of  HoUteinberg. 

He,  in  company  with  tbe  European  ladies  of  Holsteinberg,  have  spent 
several  hours  on  board  the  George  Henry,  and  in  nothing  do  they  seen* 
more  interested  than  in  examining  the  records  of  the  first  and  second 
Grinnell  Expeditious  of  1860-'5I,  and  1853-'54-'65,  as  written  and 
illustrated  by  the  lamented  Kane.  Happily,  I  had  these  volumes  with  me, 
Tbe  Governor  was  also  interested  in  the  wcvk  of  Captain  (now  Sir)  F.  L. 
McClintock.  At  a  tea-party  given  by  the  Governor  on  the  evening  of 
July  10, 1  was  invited  to  give  a  general  statement  of  the  accomplish  men  ta 
by  McClintock,  in  his  last  voyage  here  to  the  Arctic  regitms.  Ail  were 
much  amazed  with  tbe  jovialneaa  of  Gov,  Elberg,  in  reading  before  the 
whole  company  present  McClintock's  account  of  his  gift  of  some  coals  to 
"the  priesi's^wife,  who  was  blue  with  cold,"  "The  priest's  wife,"  Mrs. 
Kier,  was  one  of  the  parly  and  seemed  to  enjoy  the  joke  quite  as  well 
as  any  of  us. 

I  must  take  tbe  only  copy  of  McClintock  I  have  with  me,  as  there  are 
many  statements  in  it  that  I  wish  to  investigate  penonally,  when  on  King 
William's  Land  next  year. 

I  have  visited  various  mountains  of  Greenland  during  our  stay  here, 
and  know  of  no  part  of  the  world  where  there  is  better  opportunity  for 
the  geologist  to  investigate  the  strati  fie  »tion  of  the  earth's  crust  than  here 
in  the  north.  By  the  by.  Gov.  Elberg  hai  presented  me  with  numerous 
specimens  of  fossil  fish,  from  North  Strom  Fiord,  the  only  place  where 
Uiey  can  be  obtained.  Mr.McClintock  says  they  are  interesting  as  being 
of  unknown  geological  date.* 

Before  me,  on  Uie  table  in  my  cabin,  where  I  am  writing  this,  is  a 
beautiful  bouquet  of  Arctic  Sowers,  in  great  variety,  sent  me  by  several 
young  Esquimaux  ladies  of  Holsteinberg.  I  am  astonished  at  tbe  pro- 
fuseness  of  Nature's  productions  here. 

*  SeethisJoum.  [2],  xzi.S13-3SS  and  sxfl,  119,  forage  of  Arctic  n>ck!.—£i». 
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J»ly  16. — It  is  intended  thftt  we  leave  here  at  the  earlieat  moment. 
VeeterdAy,  by  the  aasistAnce  of  Gov.  Eiber^  and  Capt  Budding;ton,  I  pur- 
ehaeed  ah  excellent  team  of  siedge  dogs.  Nest  winter  will  find  me  half 
&qn!mauz,  I  doubt  not.  Capt.  Buddington  intends  finding  good  qnar- 
teis  for  the  Oeorj^  Henry,  then  proceeding  with  me  through  Frobiaiiet's 
Stnita  and  Foz  Cbannel.  Circnmstancea  will  decide  ae  to  penetrattDg 
>l*o  Repulse  Bay.     I  ihall  leam  much  practical  information  this  winter. 

July  23, 1  o'eloeiCf  a.  u, — A  freeh  breeze  now  preraiia.  We  are  now  off 
for  the  west  side  of  Davis's  Straits." 

P.  S. — Since  the  foregoing  was  in  type,  a  later  letter  haa  been 
TGcaived  bj  Mr.  Grinnell  from  Mr.  HaU.  It  is  written  from  his 
proposed  winter  qnarters,  lat.  62°  51'  80"  N.,  long.  65"  04'  45" 
Wt  but  the  day  and  month  are  not  apecified.  Hall  had  lost  his 
expedition  boat,  but  wafl  in  good  sptnts,  hoping  to  prosecute  his 
ioarney  earlv  in  the  spring.  He  claima  to  nave  discovered  that 
Frobiaber'a  Stnut  ia  not  a  strait  but  an  inlet. 

3.  OapU  Parker  Srund's  I^tmosal  to  Search  Jbr  the  Franklin 
Bdica. — A  brief  allusion  has  afread;  been  made  in  this  Journal 
to  Ae  desire  of  Capt  Parker  Snow  of  the  British  Mercantile 
Marine,  to  go  in  search  of  the  records  and  other  memorials 
which  it  is  hoped  may  still  be  in  existence,  as  relics  of  the  lost 
Franklin  expedition.  At  the  Oxford  meeting  (1860)  of  the 
British  Association  he  presented  hia  views  at  some  length,  and 
his  paper  together  with  a  report  of  the  comments  which  it  called 
out,  an  introduction  and  an  ^pendix,  has  been  recently  pub- 
lished in  a  pamphlet  form.  (London,  E.  Stanford,  1860,  90  pp., 
8vo.)  Capt.  Snow  argues  with  much  earnestness  that  all  the 
information  thus  far  gathered  in  respect  to  the  fate  of  Franklin 'a 
party  indicates  that  further  traces  of  the  expedition  muat  still 
ne  in  existence  near  King  William's  Land,  and  the  peninsula  of 
Boothia.  He  even  thinks  that  survivors  of  the  party  may  still 
be  fonnd.  Holding  these  opinions,  he  de-sires  to  go  on  the 
search,  and  appeals  to  the  British  public  for  aid  to  the  amount 
of  £3500,  which  he  thinks  will  be  sufficient  to  equip  a  small 
veaael  {say  from  seventy-five  to  ninety  tons)  and  maintain  a  suf- 
ficient crew  during  a  period  of  two  years.  He  states  his  desire 
to  enter  the  Arctic  seas,  through  Behring's  Straits,  hoping  to 
reach  King  William's  Land  the  first  auramer. 

A  writer  in  the  Tribune  informs  us  that  on  account  of  inabil- 
ity to  raise  the  funds  which  he  hoped  for,  Capt.  Snow  now  pro- 
poses a  well-equipped  boa^party,  to  leave  England  in  the  early 
spring,  and  reach  -King  William's  Land  from  the  East,  the  sum 
uready  collected  being  sufficient  to  fit  out  such  a  party, 

4.  McClintock's  Arctic  Soundings. — ^The  London  AtheDseum 
for  November  17,  1860,  contains  the  following  letter  fh)m  Capt 
McCIintock,  giving  some  particulars  in  respect  to  his  attempt  to 
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make  a  line  of  deep  sea  soandiD^  from  Cape  Farewell,  the 
southern  point  of  Greenland,  to  Irdand. 


"  Mff  dear  CaUiniotif—'We  have  nearly  brought  to  a  close  about  as' 
louffh  aj(A  as  usually  falls  to  tha  lot  of  the  most  hardworking — even  of 
turveyinff  thipt.  I  have  been  up  (in  tha  ship)  to  the  bead  of  Hamilton 
Inlet,  but  South  Greenland  we  found  enveloped  in  an  unusual  amount  of 
pack,  so  mnch  so  that  I  had  to  go  up  to  Godthaib  (64°  north)  before  I 
could  get  into  any  harbor.  On  Sie  29th  of  September  I  succeded  in  get- 
ting into  Julianshaab,  where  I  expected  to  find  the  Fox,  but  could  obtain 
no  iutelligence  whatever  respecting  her.  Our  vessel  was  the  earlUtt  to 
arri?e  there  this  season  ;  the  ice  having  been  impenetrable.  The  Foi  (with 
Capt.  Allan  Young,  Col.  Shafner  and  Dr.  Eae  on  board)  had  not  arrived 
at  Hamilton  Inlet  on  the  17th  of  September,  and  I  fear  she  has  been 
detained  by  ice  on  the  east  coast  of  Greenland,  although  in  a  letter  Young 
left  for  me  at  Reikiavik  he  says  he  intended  going  firtt  to  Julianshaab, 
to  obtain  an  interpreter  for  the  east  coast.  We  have  had  desperate 
weather  since  the  beginning  of  October,  A  gale  on  the  8th  of  October 
Inmost  crippled  us;  we  lost  two  boats,  had  our  bowsprits  snapped  off  by 
It  sea,  but  as  the  gammoning  held  it  fast,  he  has  since  been  '  righted,'  and 
at  least  look*  shi^ape.  The  iron  tiller  was  also  broken,  and  a  vast  deal 
of  damage  done  to  the  sponsons,  paddla-iv heels,  bulwarks,  ifec,  lying  to 
under  bare  poles  for  thirty  hours,  sleet  aloft,  and  seas  coming  over  us 
below,  unable  to  cook,  Ac,  disagreeabla  enough  evltn  for  a  '  Polar!  To 
accomplish  a  line  of  soundings  from  Cape  Farewell  to  Bockall,  has 
proved  rather  beyond  our  powers  at  tliis  late  season,  and  with  sueb  con- 
tinued severe  weather ;  yet  we  have  sounded  at  intervals  the  whole  way, 
and  I  think  sufficiently  for  ordinary  purposes.  Southwest  of  Iceland, 
where  we  expected  2,000  fathoms,  we  only  found  748  fathoms,  and  in 
1,260  fathoms  we  brought  up  a  living  star-fish  !  I  tried  in  July,  August, 
September  and  October,  yet  could  not  approach  Cape  Farewell  from  the 
southwest,  within  forty-five  mile*,  the  intermediate  space  being  dose  pack ; 
but  at  the  same  time  the  present  is  such  a  bad  year  that  the  Danes  in 
Greenland  say  that  they  have  not  had  one  like  it  for  nearly  thirty  years. 
It  has  been  very  favorable  in  Labrador,  and  very  little  ice  is  seen  there. 
In  Iceland  also,  the  summer  has  been  very  fine.  We  have  had  much 
more  icework  than  I  expected,  and  the  ship  has  suffered  accordingly ; 
paddle-arms  bent,  cutwater  chafed  away,  and  copper  bolts  standing  out; 
the  ship  rolls  very  heavily,  and  is  now  quite  eager  for  a  good  caulking.  I 
think  we  have  done  our  work  well;  at  least  we  have  done  all  we  can. 
Instead  of  a  deep  channel  leading  into  Hamilton  Inlet,  I  doubt  if  forty- 
five  fathoms  can  be  carried  inside  the  outer  Islands,  and  would  reduce  tha 
width  of  the  main  channel  to  about  five  miles,  and  there  is  an  exterior 
bank  along  that  part  of  the  coast,  having  between  100  and  200  fathoms 
water  on  it  *  *  I  have  completed  the  soundings  across  to  Rockall, 
but  they  are  at  long  intervals,  and  not  as  straight  in  line  as  they  would 
have  been  under  more  favourable  drcumstancea  of  weather.  I  obtained 
de«p  water  again  inude  of  the  Rockall  Bank,  1,310  fathoms  about  mid- 
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irtiT.     *     *     Hie  Mine  eontbeast  wiad  ia  still  blowing  which  haa  scarcely 
ceued  since  the  18th  of  October. — Moet  sincerely  yours, 

"  F.  L.  UcClintock,  R.  N." 

Heuglin's  Search  for  Dr.  Vogel,  in  Centeal  Africa. — 
The  fatfi  of  Dr.  Edward  Vogel,  who  set  out  in  18o3,  under  the 
patronage  of  the  British  Governmect  to  cooperate  in  the  explo- 
rations of  Central  Afi-ica  then  already  undertaken  by  Bichard- 
son,  Barth,  and  Overweg,  has  remained  until  the  present  time 
shrouded  in  complete  mysterv.  This  brave  young  man,  the 
third  son  of  Dr.  Charles  Vogel,  a  distinguished  School  Director 
in  Leipsic,  landed  at  Tripoli  on  the  7th  of  March,  1853,  (his 
twenty-fourth  birth-day)  and  began  his  African  researches.  On 
the  first  of  January,  1856,  he  set  ont  from  Kuka,  on  the  -west- 
ern shore  of  Lake  Tsad  intending  to  return  to  Europe  Iw  way 
of  Wadai,  Darfur,  Kordofan  and  the  Nile,  The  items  of  intel- 
ligence which  have  since  been  gathered  from  various  sources  give 
reason  to  believe  that  he  reached  the  capital  of  Wadai,  Wara, 
and  that  he  was  beheaded  by  the  Sultan  of  that  land,  although 
indeed  there  is  a  possibility  that  he  is  still  imprisoned  in  that 
country.  Every  effort  to  gain  more  definite  information  hsa 
hitherto  failed. 

Bv  the  kindness  of  Dr.  A.  Petermann,  of  Gotha,  the  editor  of 
the  Geographische  Mittheilungen,  we  have  been  informed  of  a 
noble  project,  recently  put  forth,  for  enlisting  the  people  of 
Germany  in  a  special  expedition,  of  which  the  object  will  be 
to  determine  if  possible  the  fate  of  Dr.  Vogel,  to  recover  any 
remains  which  may  be  in  existence  of  his  journal  and  observa- 
tions, and  to  prosecute  those  geographical  and  scientific  inqui- 
riea  to  which  nis  life  has  in  all  probability  been  an  offering. 

Fortunately  the  right  man  is  known  for  this  bold  and  difficult 
enterprise.  Mr.  Theodore  von  Heuglin,  for  seven  years  Aus- 
trian Consul  at  Chartum  on  the  Nile,  a  traveller  and  observer 
whose  writings  are  well  known  in  geographical  literature,  stands 
ready  to  go  forth  in  search  of  tidings  of  his  countryman.  A 
committee  of  which  the  Duke  of  Saxe-Coburg-Gotha  is  the 
President,  Justus  Perthes  the  Treasurer,  and  Dr.  Petermann  the 
Secretary,  has  recently  been  organized,  and  is  diligently  engaged 
in  enlisting  the  sympathies  and  securing  the  aid  of  liberal  Ger- 
mans io  promotiog  researches  which  the  dictates  of  humanity 
as  well  as  the  interest  of  science  so  loudly  call  for. 

From  the  various  circulars  which  this  committee  have  put 
fonb,  we  gain  the  following  additional  particulars.  Mr.  von 
Heuglin  is  said  to  be  qualified  for  his  proposed  task  in  all  the 
most  important  requisites  of  an  African  explorer.  He  is  accus- 
tomed to  the  climate,  acquainted  with  the  languages  and  habits 
of  the  natives,  skilled  in  astronomical  and  geographical  obser- 
vations,— a  good  draughtsman,  and  by  his  previous  residence 
and  travels  in  Afiica  known  to  many  influential  persons. 
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Mr.  von  Heuglia  proposed  to  leave  Europe  last  autimm,  and 
since  in  Cairo  and  Chartum  he  is  acquainted  with  trustworthy 
servants  and  has  a  supply  of  scientific  instruments,  he  will  make 
the  Kile  lands  the  basis  of  his  enterprise,  endeavoring  at  the 
same  time,  to  have  reserved  supplies  at  Bengasi,  a  town  on  the 
North  African  coast  which  has  direct  commercial  relations  with 
Wadai.  He  proposes,  if  pecaniary  resources  allow,  to  secure 
the  services  of  a  botanist  as  a  companion.  It  is  thought  that 
three  or  four  years  will  be  occupied  by  the  expedition,  and  that 
its  entire  cost,  in  addition  to  the  private  resources  of  the  explorer, 
will  fall  between  twelve  and  twenty  thousand  thalers.  At  the 
date  of  our  last  advices  about  one  third  of  the  necessary  amount 
had  already  been  secured,  wholly  from  the  German  compatriots 
of  Heuglin  and  Vogel,  As  the  enterprise  is  regarded  in  "  tho 
fatherland  "  as  an  expression  of  national  union  m  the  advance- 
ment of  science,  we  cannot  but  hope  that  among  the  adopted 
citizens  of  this  country  from  Germany,  so  many  of  whom  have 
acquired  ample  fortunes,  there  will  some  men  of  liberality  be 
found  ready  and  eager  to  aid  in  carrying  forward  a  project  which 
is  full  of  promise. 

Medical  Statistics  op  the  U.  S.  Ahmy. — The  Surgeon 
General  of  the  U.  S.  Army,  Gen.  Thomas  Lawton,  has  recently 
presented  to  Congress  a  statistical  report  on  the  sickness  and 
mortality  of  the  United  States  Army,  between  Jan.  1855,  and 
Jan.  I860,  prepared  by  Dr.  R.  H.  Coolidge,  Assist  Surg.  U.  S.  A. 
Although  this  document  is  chiefly  devoted  to  sanitary  discus- 
sions, it  is  of  great  value  to  the  student  of  the  physical  charac- 
teristics of  this  continent,  from  the  light  which  it  mrows  on  the 
geographical  distribution  of  various  forms  of  disease. 

Two  such  reports  have  previously  been  printed,  the  first  cov- 
ering a  period  of  twenty  years,  from  1819  to  1839,  and  the  sec- 
ond a  period  of  sixteen  years,  from  1839  to  1855.  This  may  he 
considered  accordingly  as  a  supplement  or  continuation,  the  gen- 
eral arrangement  before  adopted  being  still  adhered  to,  that  is, 
the  details  being  arranged  in  geographical  divisions  and  regions 
having  similar  ^imatological  matures. 

The  volume  ia  accompanied  by  an  oatline  map  of  the  United 
States,  on  a  scale  of  1 :  10,000,000,  being  unincumbered  with 
the  ordinary  topographical  details,  and  political  divisions, — it 

firesents  to  the  eye  in  a  very  clear  and  satisfactory  manner  the 
imits  of  the  seven  military  departments  of  this  Government,  the 
East,  the  West,  Texas,  New  Mexico,  Utah,  Oregon  and  Califor- 
nia, and  also  indicates  the  site  of  all  military  posts,  both  forts 
and  arsenals  throughout  the  entire  country. 

Squiek's  Collection  of  Oeiginal  Docdments  concebkino 
THK  DiacovEEr  OF  Akerica. — Mr.  E.  G.  Squier,  well  known 
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for  his  arohieological  attainmenls  and  hia  printed  worka  in  refer- 
ence to  the  early  hiatory  of  America,  has  announced  the  publi- 
cation of  a  series  of  papers,  cliiefly  from  the  Spanish  arcnivea, 
COQcerning  the  diacoverj  and  conquest  of  America,  which  he 
proposes  to  issue  in  the  original,  with  translations,  illustrative 
notes,  maps  and  biographical  sketches.  The  materials  for  the 
series  have  been  collected,  partly  from  the  Spanish  archives,  and 
partly  from  Central  America,  during  a  period  often  years'  study 
iif  Ainerican  archieology.  The  aenenie  is  deserving  of  the  ut- 
most CDCouragement,  as  under  any  circumstances  it  must  appeal 
to  a  limited  circle  of  students.  The  collection  will  be  indis- 
pensable to  the  geographical  or  historical  student,  and  an  honor- 
able companion  and  supplement  to  the  great  collections  of  Ter- 
naux-Compans,  Munoz  and  Navarreta  The  proposal  of  Mr. 
Sqoier  to  print  the  original  document  as  well  as  the  translation 
in  every  case,  will  meet  with  universal  acceptance.  The  first 
Tolame  of  the  series,  containing  Falacio's  description  of  Guaz- 
acapao,  Izalco,  Cuscatlan,  Chiquimula,  in  1576,  has  already  ap- 
peared. Subscriptions  for  this  and  the  subsequent  volumee  may 
be  addressed  to  the  £ditor,  Mr.  E.  Q.  Squier,  205  East  Tenth 
Street,  New  York. 

Among  the  manuscripts  collected  for  publication  are  the  fol- 
lowing : 

L  Carta  dirjjida  al  Bej  de  EspaSa  por  el  Licenciado  Don  Diego  Oar- 
cia,  do  Palacio,  Oydor  de  la  Real  Audieocia  de  Guntemala,  aito  1578. 

RapOTt  tm  the  ProTJncea  of  Oauacaptui,  InUco,  CmcatlaD.  ind  Cluquimulft  b  tha 
MKJent  Andiencia  of  QuatemalA,  vrith  ut  ocnount  of  the  langunjcei,  ciutnmB,  and 
KligioD  of  the  aborigilut  inhatntaDta.  aod  a  deso^ption,  tbe  Hrat  ever  givCQ.  of  tbe 
BniiM  of  CopaiL      Original  Spartiih,  TrantliUiim  and  Ifott;  wilh  a  Map. — (Ready.) 

Q.  Reladon  del  Descubrimiento  y  Cooqaista  de  Ins  proTinciaa  de  Nica- 
nguB,  dirijida  al  Key  de  Eepafia,  por  el  Capitan  Oil  Gonznlez  Davila, 
deeds  la  Ciudad  de  Santo  Domingo  de  la  Isla  &pajla]a,  6  dias  del  mea 
de  Harzo,  de  1524  afios. 

Oil  Oonialei  Davila  was  tlie  first  diicOTerer  and  conqueror  of  Nicaragua,  and  tlua 
B  an  aeooimt.  under  tuB  ovD  haod,  of  the  circuoKtMnces  of  iti  reduction,  and  of  the 
dBraeter  of  tbe  oountry  aoJ  ita  InhabitaDta.  Although  largelj  uaed  bj  Oviedo,  Pe- 
ter Miutjr,  and  Bererra,  it  has  oeTer  been  publiabed. 

IIL  Cartas  del  Adelantado  Don  Pedro  de  Alvarado,  eecrita  al  Rey  de 
EspaBa  y  al  Capitan  Hernando  Cortez,  sobre  la  Couquista  y  Facificacion 
de  \tm  Reynoe  de  Guatemala,  y  la  Expedicion  que  hizo  dwde  el  Puerto 
de  Iztapa  i  Peru,  etc 

Tbeae  letlen  of  Don  Pedro  de  Alvarado,  the  celebrated  Lieatenant  of  Cortei  in 
Heiico.  tbe  Conqueror  and  afterwards  Royal  OoTemor  of  Quatemala,  nra  seveateen 
b  Durober,  of  wfaicb  three  only  hare  been  printed.  They  give  an  accoimt  of  tha 
reductton  of  tbe  rich  and  powerful  Kinedoms  of  the  Zutugile,  Quich^and  Kachiquela 
of  Ooatemala,  aod  also  of  biit  campaign  against  the  npils  of  Cuscatlan  (now  San 
Salrador),  and  bis  Expedition  to  Peru. 

rV.  Relacion  muy  circumBtanciada,  escrila  al  Rey,  de  los  sucesos  de 
Jnan  Vasquez  de  Coronado,  en  las  Provincias  de  Nnevo  Cartago  y  Costa 
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Rica  en  la  Facificacian  j  De^cubrimiento  de  elks,  por  el  Cabildo  de  Ik 
Ciudad  y  Provincia  de  Costa  Rica,  en  ]2  de  Dicienibre,  J562. 

A  very  circurosttintLal  relation  lo  the  King  of  the  proceedingi  of  Juiin  VtsquM 
da  Coroiiado,  in  the  Prorinces  of  Kev  Cnrtngo  and  Cmta  Ittca,  and  in  tbeir  redoc^on 
and  pRciGottion,  hj  the  Muaicipolitj  of  Ibe  Citj  «Dd  Province  of  CoiU  Bica,  D>- 
cetnber  ISth,  1502. 

V.  Relacion  dirigida  al  Rev  por  Pedrarias  Davila,  de  las  Tierras,  Cos- 
tns  T  Puertos  que  eataban  descubiertos  en  el  Mar  del  Snr,  desde  la  Villa 
de  BrUKelns  que  esUiba  poblado  en  el  Golfo  de  San  Lucar,  hasta  Neguepio 
que  por  otro  nombrc  tambien  ae  llamaba  Cuzcatan,  distancia  de  SOO  le- 
guAs;  ano  1G29. 

Relation  to  the  King  of  Spnin.  by  Pedro  Arins  de  Aviln,  concerning  the  landa. 
coBStg,  nnd  porla  ivliich  hnve  been  discnvereii  in  the  Soulh  Sea.  from  Ihe  dt;  of 
Brunlua  in  the  Gulf  of  Sun  Lucar.  to  Negnepio,  called  also  Cuicatan,  a  diatauce  of 
StOO  leaj^ea.    Duted  in  the  year  1G29. 

VI.  Relation  que  en  el  Consejo  Real  de  las  Indias  hizeo  el  Licenciado 
Antonio  de  Leon  Pinelo,  Relator  de  su  Alteza,  Sobre  la  Facificacion  7 
Foblauion  de  laa  Froviocias  del  Mancl]6  i  Lacandon,  que  prelende  bazer 
Don  Di^|;o  de  Vera  Ordonez  de  Villaquiran,  Cavallero  de  la  Ordea  de  1« 

CalaLrava,  etc, ;  aQo  1638. 

This  19  an  account  drairn  up  by  the  celebrated  Antonio  Leon  Pineeo,  author  of  the 
"Tratado  de  ConfirinacioneB  Bealea.  etc."  in  his  capacity  of  hietorical  Secretary  or 
reporter  to  the  Council  of  tlie  Indiaa,  on  the  remnrkable  and  even  noir  but  liltle 
known  Histriet,  occupied  by  unconquereJ  Indinn  tribea.  which  )ie8  belsreen  Gnate- 
inala,  Chiapa,  Tabaaco,  and  Yucatan.  It  gives  a  comprehenaive  aunimary  of  nil  that 
vaa  known  of  this  wide  region  and  ita  inhabitant)!,  at  the  time  Pinelo  nrote,  and 
Beenia  to  liave  been  compiled  from  original,  and,  as  yet,  unpubliahed,  documpnte  in 
UiB  Archives  of  the  Indies.  These  Ttiadonet  or  Briefs  vere  for  the  use  uf  the  Coun- 
cil exclusively,  and  only  enough  nere  printed  to  give  a  copy  to  each  member.  Prob- 
ably no  copy  of  the  present  documeut  exists,  except  the  one  under  notice,  nhich 
seems  to  liave  belonged  to  Pinelo  himself,  as  may  be  inferred  from  the  M3.  correc- 
tions and  emendations  irhich  it  bears,  aud  vhich  appear  to  have  been  made  by  hia 

VII.  Carta  dirijida  al  Rey  de  Espafia  sobre  la  Conquiata  y  Facificacion 
de  la  Proviocia  de  Yncatan  y  sua  poderosoa  Reyea,  por  el  Fray  Lorenzo 
de  Bienvenida;  ano  1648. 

VIII.  Rutacion  de  la  Provincia  de  Honduras  ^  Hi^ueras,  por  el  Obi$po 
l>on  Cristoval  de  Fedraza,  Obispo  de  Honduras,  dirijida  al  Emperador, 
desde  el  puerto  de  Truxillo,  con  fecba  de  primero  de  Mayo,  afio  ]  S47. 

IX.  I>e»cripcion  de  las  Islas  Guanajas ;  parte  de  un  loforme  becho  en 
1639,  de  orden  del  Presidente  de  Guatemala,  por  Don  Francisco  do  Avila 
i  Lugo,  Gobernador  i  Capitan  General  de  Honduras. 

X  Relacion  de  la  provincia  y  tierra  de  la'  Vera  Paz,  y  de  las  oosaa  con- 
tenidas  en  ella,  corao  son  montcs,  fueutes,  aiiimales,  avcs,  y  plantas  y  ar- 
boledas,  del  nuoiero  de  loa  pueblos  y  distancia  de  la  Iglesias  j  fundacion 
de  ellas,  y  de  lo  que  cada  uno  tiene;  y  finnlmentc  del  nuinero  de  geute, 
sus  lenguas,  su  policia  y  Xpiandad,  desde  el  aAo  de  1644,  basta  este  dn 
15V5. 

XI.  Discurso  de  Felipe  de  Aniflon,  sobro  laa  utilidndes  y  ventajae  qua 
reaultarian  de  mudame  la  Navegacion  de  Nombre  de  Dioa  y  Panama  al 
Puerto  de  Cavallos  y  Fonseca,  afio  1666. 

Etc.,  etc,  etc.,  mors  than  one  hundred  in  number. 
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W.  Gibbs  on  the  Platinum  Mttalt. 


Art.  YIL— Researches  on  Hie  Platinum  Melals;  hy  WoLCOTT 
Gibbs,  M.D.,  Pro£  of  Chemistry  and  Physics  in  the  Free 
Academy,  New  York, 

Bcprinted  by  perminion  from  tlie  Contrib.  of  tb«  SmitluODUui  !biilitutibn,  Vol  XIL 

§1- 

The  mafteriai  which  formed  the  subject  of  the  present  Lnvesti- 
gatioQ  was  chiefly  obtained  from  the  United  States  Assay  Office 
and  from  the  Philadelphia  Mint,  and  I  am  indebted  for  it  to  the 
kindness  of  Dr.  Torrey  and  of  Prof.  Bache.  Messrs.  Cornelius- 
of  Philadelphia  have  also  Uberally  presented  me  with  about  600 
grammes  of  the  Siberian  osmiridinm— a  supply  which  has  been 
of  great  assistance  and  for  which  I  desire  to  express  my  thanks. 
The  samples  obtained  from  the  mint  at  different  times  and  which 
had  been  subjected  to  difTerent  preliminary  procesaea,  varied 
greatly  in  appearance.  In  some  cases  the  ore  was  in  distinct 
scales  rather  whiter  than  the  Siberian  osmiridium ;  in  a  sample 
of  ^is  kind  Dr.  Genth  detected  distinct  crystals,  belonnng  to 
the  rhombohedral  system.  Other  specimens  resembled  a  fine 
grey  metallic  sand,  while  others  aeain  (obtained  from  the  sweep- 
ings of  the  Assay  Office)  presented  a  heavy  grey  powder.  Nearly 
all  the  ores  contained  more  or  less  iron  mechanically  mixed 
which  oonld  be  extracted  by  the  magnet  or  dissolved  out  by 
acids.  Nitro-mnriatic  acid  m  particular  acted  powerfully  upon 
many  specimens,  dissolving  portions  of  the  platinum  metals  as 
well  as  iron  and  even  so  far  attacking  the  osmiridium  itself  ns 
to  occasion  a  distinct  evolution  of  free  osmic  acid.  In  California 
the  ore  is,  I  believe,  almost  always  associated  with  gold,  from 
which  it  is  of  course  impossible  to  separate  it  by  washing.  At 
the  Assay  office,  in  this  city,  the  gold  is  melted  with  twice  its 
weight  of  silver  and  the  osmiridium  allowed  to  settle.  When 
the  gold  alloy  is  poured  off,  there  remains  a  mass  containing 
nearly  all  the  osmindiiim  mixed  with  gold.  This  mass  is  fused 
lepetUedly  with  silver  and  the  last  traces  of  silver  and  gold  are 
finally  removed  by  treatment  with  nitric  and  nitro-muriatic  acid 
and  washing.  The  osmiridium  is  sold  to  the  manufacturers  of 
gold  pens  who  extract  from  it  the  excessively  hard  particles 
which  serve  for  the  points  of  pens :  the  rest  is  returned  to  the 
assay  office.  The  amount  of  osmiridium  obtained  in  this  way 
does  not  exceed  a  few  ounces  in  every  million  of  dollars,  and 
many  samples  of  gold  are  entirely  free  from  it.  It  cannot  how- 
_  ever  be  doubted  that  large  quantities  of  the  ore  will  be  obtained 
whenever  important  practical  applications  of  the  metals  contained 
in  it  shall  create  a  demand.* 
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The  density  of  the  oemiridinm  obtained  from  California  varies 
jn-eatly  in  di&erent  samples:  in  one  specimeD,  composed  of  largo 
dull  white  plates  but  sligbtlv  acted  on  by  mtro-moriatic  acid, 
the  apecific  gravity  as  determined  by  ^Rose's  method  was  found 
to  be  19~352.  No  very  definite  conclusions  can  be  reached  how- 
ever from  such  determinations,  since,  as  Berzelius  has  remarked, 
the  separate  scales  or  gr^ns  have  probably  very  different  com- 
positions. According  to  G.  Rose,  the  density  of  the  Siberian  ore 
varies  from  19'3  to  21'1.  Dr.  Torrey  has  found  among  the 
scales  of  the  Califomian  ore  some  which  could  be  flattened  un- 
der the  hammer ;  these  were  probably  platdn-iridinin.  In  gene- 
ral, however,  the  scales  are  not  malleable;  some  of  a  lead  gray 
or  bluish  MaA  being  with  great  difficalty  cat  by  the  emory  dost 
emplc^ed  by  the  gold  pen  makers.  In  color  tiie  scales  vary 
ftt>m  nearly  silver  white  to  dark  gray. 

§2- 
The  resolution  of  the  ores  of  iridinm,  osmium,  etc,  and  the 
separation  of  the  different  platinum  metals  firom  each  other,  have 
as  is  well  known  always  been  considered  as  among  the  most  dif- 
ficult problems  with  which  the  chemist  hastodeaL  Thongh  the 
researches  of  Wollaston,  Berzelius,  Wohler  and  other  chemists 
have  thrown  much  light  on  the  subject,  and  though  Claus,  in 
particular,  in  his  elaborate  "  Beitrage  zur  Chemie  der  Flatin-Me- 
talle"  has  done  much  to  free  the  chemical  history  of  this  group 
from  the  errors  of  his  predecessors,  I  yet  found  that  much  re- 
mained to  be  done,  especially  as  the  Califomian  ore  differs  from 
the  Siberian  in  the  greater  relative  proportion  of  Ruthenium 
which  it  contains.  This  difference  alone  renders  a  different  treat- 
ment of  the  ores  necessary.  In  the  course  of  the  investigation 
which  I  have  undertaken,  I  have  been  able  to  test  upon  consid- 
erable quantities  of  material,  nearly  all  the  methods  of  workii^ 
the  ores  of  osmium,  etc.,  which  have  hitherto  been  employe£ 
As  the  experience  thus  obtained  has  been  at  great  expense  of 
time  and  labor  I  will  here  give  it  as  concisely  as  possible,  be- 
lieving that  it  will  be  useful  to  others,  who  may  hereafter  take 
up  the  same  subject. 

Btatn  AsM7  Offle«,  the  proportioa  of  osmirLdiinii  !□  the  Catifoniis  gold,  did  not  ei- 
cead  hiilf  an  ouoca  to  the  million  of  doUin.  Aftcmril,  the  proportioa  rapidly  in- 
creMad  till  the  aTetage  wia  uren  or  eight  ouaeM  to  the  niillinn  of  gold.  Then  for 
k  j^ear  or  more  the  quuillty  diminished,  but  (or  tlie  last  jear  it  has  been  H  large  aa 
ever.  These  diflereDcee  depend  upon  t)ie  variable  compoeiUoD  of  the  oatiTS  gold, 
and  the  ootutant  discovery  of  nev  diggings. 

The  grains  of  omiiridiuni,  eoitable  for  peas,  are  ronndish  and  tolid,  not  liable  to 
exfoliate  when  struck  or  heated.  Ther  seem  to  hare  a  different  composition  from 
the  compressed  and  tabular  crystals,  fbe  proportion  of  them  is  usually  not  mora 
than  a  tenth  of  all  the  alloy,  but  it  ii  sometimes  aa  large  as  one-fifth. 

The  carefully  selected  grains  used  by  the  gold  pen  makers  are  so  minute  tbat  bam 
lO.OOD  to  15,000  of  them  are  contained  in  a  single  ounce.  The  eery  beet  are  worth 
at  least  VSCO  an  ounce,  and  a  cnbic  inch,  wbich  would  be  eqoal  to  about  eleren  ooneea, 
u  irorth  t!,7ti0. 
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Fremy's*  most  recent  method  coneiatB  id  roasting  the  ore 
in  a  carrent  of  air  or  ozjgen  at  a  strong  red  heat  Under 
these  circiimstancea  the  osmium  is  in  a  great  measure  remored 
as  osmic  acid,  while  the  other  metals  are  more  or  less  com- 
pletely oxydized.  The  mass  irom  which  the  osmium  has  been 
removed  is  then  to  be  fused  with  nitre,  after  which  the  re- 
maining osmium  may  be  separated  bj  distillation  "with  nitric 
acid.  Fremy  gives  a  method  for  the  separation  of  the  other 
metals  irom  each  other,  which  however  cannot  yield  these  in 
a  state  of  purity.  The  separation  of  the  osmium  by  roasting, 
has  tiadoubtedly  the  advantage  of  giving  pure  osmic  acid  in 
large  quantity  and  at  small  expense  of  materials.  On  the  other 
hand,  this  process  is  not  applicable  to  all  the  varieties  of  os- 
miridium,  while  in  those  to  which  it  does  apply  the  roasting 
does  not  remove  all  the  osmium,  and  consequently  does  not  ob< 
viate  the  necessity  of  one  or  more  subsequent  fusions  with  pow- 
erful oxydizing  agents.  So  far  as  the  iridium,  rhodium  and  ru- 
thenium are  concerned,  it  is  better  to  oxydize  at  once  as  Glaus 
recommends,  by  fusion  with  nitre  and  caustic  potash.  In  an  ex- 
periment which  I  made  to  teat  Fremy's  process  and  in  which  I  , 
employed  California  ore  in  the  form  of  iine  gray  sand  and  heated 
to  full  whiteness  ia  a  porcelain  tube,  I  obtained  alter  long  beat- 
ing bat  little  osmic  acid ;  the  tube  became  clogged  and  broke, 
and  after  cooling  I  found  that  the  ore  had  actually  melted  and 
presented  a  gray  mass,  having  the  shape  of  the  tube  in  which  it 
was  fused.  This  mass  resembled  when  broken  a  Qne  grained 
cast  iron  ;  it  was  very  hard  and  distinctly  crystalline  upon  those 
parts  of  the  fracture  nearest  the  surface.  As  the  large  scales  of 
osmiridium  from  California  do  not  melt  before  the  flame  of  the 
compound  blowpipe  this  result  was  very  unexpected ;  it  was 
doubtless  owing  to  the  large  quantity  of  iron  which  the  ore  con- 
tained. 

In  a  memoir  published  in  1835,  Persozf  gave  a  method  of 
working  osmiridium  by  first  converting  the  metals  into  sulphida. 
The  ore  is  to  be  mixed  with  carbonate  of  soda  and  sulphur  and 
then  projected  into  a  strongly  heated  earthen  crucible.  The 
crucible  is  then  to  be  heated  to  whiteness,  allowed  to  cool  and 
broken.  According  to  Persoz,  the  contents  of  the  crucible  con- 
sist of  three  layers,  of  which  the  lowest  contains  nearly  all  the 
snlphids  of  the  platinum  metala.  The  two  lower  layers  are  to 
be  treated  with  water  to  dissolve  the  alkaline  sulphids,  and  the 
remaining  mass  heated  with  oxyd  of  mercury  which  leaves  oxyd 
of  iridium — according  to  Persoz — while  oxyd  of  osmium  and 
metallic  mercury  are  expelled. 

"  ComptM  RendnJ,  iJXTiii,  1008. 
f  Add.  de  Chimie  et  de  Pb;siqu«,  G9,  SIO. 
Am.  Jo<;r.  Scl— Secomd  Sebim,  Vol.  XXXI,  "So,  Sl.—JiH.,  IS6L 
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Weisa  and  Doebereiner*  confirmed  the  resnlts  of  Persoz  so  Uj 
as  the  conversion  of  the  platinum  metals  into  sulphide  was  cod- 
cerned.  They  recommended  the  fusion  of  the  sulphids,  after  re- 
moving those  of  sodium  and  of  iron  by  washing  with  water  and 
chlorhydric  acid,  with  carbonate  of  potash  and  saltpetre,  so  as 
to  oxydize  the  sulphur  and  the  platinum  metals  at  the  same  time. 
By  this  process  the  ore  is  almost  completely  resolved  in  two  ope- 
rations. 

Oh  repeating  these  experiments  with  the  California  ore,  I  ob- 
tained the  same  results  as  to  the  formation  of  the  metallic  sul- 
phids. After  digesting  the  fused  matter  with  chlorhydric  acid 
and  washing,  there  remained  a  greyish  mass  of  crystalline  scales, 
which  resisted  even  boiling  nitro- muriatic  acid, — no  smell  of 
osmic  acid  being  perceptible.  These  scales  were  however  pow- 
erfully acted  upon  by  fused  caustic  potash  to  which  saltpetre 
was  cautiously  added,  or  by  a  mixture  of  carbonate  and  nitrate 
of  potash,  but  the  process  could  only  be  conducted  on  a  small 
scale  in  consequence  of  excessive  frothing  which  rendered  it 
necessary  to  use  very  large  vessels.  Chlorine  gas  at  a  red  heat 
exerted  no  sensible  action  upon  the  mixed  sulphids. 

The  difficulties  attending  the  fusion  of  the  mixed  snlphids 
with  oxydiziog  agents  may  however  be  readily  overcome  by 
previously  reducing  them  to  the  metallic  state.  This  is  most  sim- 
ply accomplished  by  a  method  suggested  to  me  by  Dr.  Genth, 
which  consists  in  evaporating  the  sulphids  to  dryness  with  a 
small  excess  of  strong  sulphuric  acid  and  then  igniting  gently. 
A  gray  metallic  sponge  remains,  which  contains  all  the  platinum 
melaJs  with  a  small  quantity  of  iron.  It  is  easily  reduced  to  a 
fine  powder  by  rubbing  in  a  mortar  and  may  then  be  completely 
oxydized  by  Clans'  method  presently  to  l>e  described.  Nitro- 
muriatic  acid  acts  very  slightly  upon  this  metallic  mixture  &ad 
I  have  not  found  it  possible  by  this  agent  to  remove  an  appreci- 
able trace  of  platinum. 

This  process  when  carefully  conducted  gives  good  results  bat 
is  not  free  from  inconvenience.  In  the  first  place  the  treatment 
of  the  mixed  sulphids  with  sulphuric  acid  must  frequently  ba 
repeated  twice  in  order  to  ensure  the  complete  conversion  of  tha 
sulphids  into  metals,  Agnin  the  action  of  a  mixture  of  caustic 
potash  and  saltpetre  at  a  high  temperature  upon  the  finely  divi- 
ded raetnltic  mass  is  violent  and  not  free  from  danger  when  all 
the  materials  are  heated  together.  The  danger  may  be  avoided 
by  fusing  the  nitre  and  potash  together  and,  after  nil  frothing  has 
ceased,  projecting  the  metallic  spongii  little  by  little  into  the  cru- 
cible, waiting  in  each  case  until  the  resulting  action  has  ceased 
before  projecting  a  fresh  portion.    I  am  of  opinion  that  the  pj«- 

■  Araolea  der  Pbumide,  xir,  1$. 
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Tioos  ooDveisioD  of  the  platiQum-metals  into  salpbidaand  flabse- 
qneot  reduction  to  the  metallio  state  ia  upon  the  whole  more  in- 
coDreoient  and  requires  more  time  than  the  direct  reaoIatiOQ  of 
the  ore  by  fusion  with  an  oxydizing  mixture. 

Experiments  which  1  have  instituted  upon  the  effects  of  fusing 
the  ore  with  steel,  phospborua,  arseuic  and  sodium,  led  to  no 
really  valuable  practical  retiults.  It  is  true  that  an  alloy  with 
steel  can  be  obtained  by  fusion  at  a  high  temperature.  Acids 
■lowly  dissolve  the  iron  in  this  alloy  and  leave  the  platinum  me* 
tals  in  the  form  of  a  black  powder  which  is  attacked  by  nitro- 
muriatic  acid,  though  not  completely  dissolved.  But  the  process 
is  tedious  and  the  results  not  very  satisfactory.* 

Wdhler'sf  method  of  resolving  osmiridium,  consists  in  passioK 
moist  chlorine  over  the  ore  mixed  with  common  salt  and  heated 
to  low  redness  in  a  glass  or  porcelain  tube.  This  method  ia  in- 
valuable in  analysis  and  gives  excellent  results  in  working  the 
ore  open  a  small  scale.  In  all  cases  however,  several  repetitions 
of  the  procefls  are  necessary  for  complete  resolution  or  reduction 
to  a  soluble  form.  Oa  the  other  hand,  it  can  scarcely  be  doubt- 
ed that  this  method  could  be  advantageously  employed  upon  the 
large  scale,  if  vessels  of  porcelain  of  large  size  and  of  a  proper 
shape  coold  be  obtained.  Such  vessels  might  be  constructed  in 
the  form  of  long  and  flattened  ellipsoids,  furnished  at  each  ex- 
tremity with  wide  tubes  several  inches  in  length,  and  woald  be 
<rf' great  utility  in  various  chemical  processes.  No  process  of  fu- 
sion with  oxydizing  agents  compares  with  Wohlers  method  in 
point  of  elegance,  as  no  iron  or  other  impurities  afterward  to  be 
removed,  are  introduced  by  the  process  itself. 

Fritzsche  and  Struvei^  treat  the  ore  with  a  mixture  of  equal 
parts  of  hydrate  and  chlorate  of  potash,  by  which  a  more  or  less 
complete  oxydatiou  is  effected,  without  any  sensible  evolution  of 
csmic  acid.     The  temperature  required  in  this  process  is  not  high, 


bat  large  vessels  must  be  employed  as  the  mixture  froths  very 
much  at  first  The  process  in  question  has  not  appeared  to  me 
to  poasesa  any  sensible  advantage  over  that  of  Claus,  which  is 
moreover  less  expensive  and  can  be  carried  out  with  smaller 
vessels. 

Claas'§  method  of  resolving  the  ore  conaista  in  fusing  for  aa 
hoar,  at  a  red  heat,  a  mixtoie  of  ose  part  of  ore  with  one  part 

*  yince  tba  abore  mw  vritten  tlie  elaborate  roemoir  of  DeTiIle  and  Debtay  on 
the  ptaUnnm  natali  bai  appeared.  (Ann.  de  Chimie  et  da  Pli}r«i(me.  sd,  Ivi,  SSG.) 
I  hBTs  not  however  been  able  to  repeat  tmj  et  Ibe  proeett  for  (ubdiTiding  or  ozjrd- 
Btnx  oamiridiani  j[i*en  br  these  chemisls  but  oaiuidir  it  probable  that  the  lubdi- 
Tinus  uf  the  ore  aeoonpluhed  by  fnaioa  iriCh  bob  ma;  be  diii{Jsr  than  that  whidi 
I  hare  dsacribed  above. 

t  Pogi^  Annalao.  zzii.  ISl. 

i  Journal  iDr  prakt  Cbeaua.  xnrii,  p.  Ut. 

I  Bulrifa  lur  Cbaaie  d«r  Flatin-metalle.    Dotfti,  ISfii. 
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of  caustic  poUisb  !ind  two  of  saltpetre.     The  fused  mass  is  to 
be  poured  out  upon  a  stone,  allowed  to  cool,  broken  into  small 

Eieces  or  powdered,  and  then  introduced  into  a  flask  wliich  is  to 
e  filled  with  cold  water  and  allowed  to  stand  for  twanty-four 
hours.  The  clear  deep  orange  red  solution  of  osrnate  and  ruthe- 
nate  of  potash  is  then  to  be  drawn  off  by  means  of  a  syphon, 
and  the  black  mase  remaining  again  washed  in  the  same  manner. 
The  finely  divided  oxydized  portion  of  the  insoluble  matter  may 
now  be  separated  icom  the  unattacked  ore  by  diffusion  in  water 
and  pouring  off,  after  the  subsidence  of  the  heavier  ore.  The 
unattacked  ore  is  then  to  be  fused  a  second  time  with  potash  and 
saltpetre  and  treated  as  before.  Glaus  asserts  that  he  has  been 
able  in  this  manner  to  resolve  the  Siberian  osmiridium  com- 
pletely in  two  operations. 

I  have  not  always  been  so  fortunate  with  the  raw  California 
ore,  even  when  in  a  finely  divided  state.  On  the  contrary,  after 
three  or  four  successive  fusions  there  usually  remained  a  large 
quantity  of  black  matter  insoluble  in  aqua-regia.  In  one  oper- 
ation with  500  grammes  of  ore  only  200  grammes  were  ren- 
dered soluble  by  two  fusions  with  potash  and  saltpetre.  I  em- 
ploy at  present  the  method  of  Claus  with  several  modifications 
which  1  deem  essential.  The  ore,  which  is  usually  very  im- 
pure, is  in  the  first  place  to  be  fused  with  three  times  its  weight 
of  dry  carbonate  of  soda.  The  fused  mass  after  cooling  is  to  be 
treated  with  hot  water  to  remove  all  the  soluble  portions  and 
then  the  lighter  portions  are  to  be  separated  by  washing  from 
the  heavy  unattacked  ore.  In  this  manner  the  greater  part  of 
the  silica  and  other  impurities  present  may  be  removed.  A  pre- 
vious purificatiou  of  this  kind  is  not  indispensable  and  may  be 
omitted  altogether  when  the  ore  is  in  plates  or  large  grains,  but 
it  is  very  desirable  when  the  ore  is  fine  powder  and  greatly  fa^ 
cilitatee  the  subsequent  action  of  the  oxydizing  mixture.  Claus 
recommends  the  purification  of  the  ore  by  boiling  with  a  solu- 
tion of  caustic  potash.  It  is  certain  that  a  much  larger  portion 
of  the  ore  is  resolved  by  two  successive  fusions  with  potash  and 
nitre  after  previouspurification  by  fusion  with  soda  and  wash- 
ing. By  cutting  off  the  top  of  a  mercury  bottle  a  wrought  iron 
crucible  is  obtained  in  which  600  grammes  of  osmiridium  may 
be  fused  at  one  operation  with  potash  and  saltpetre  as  above. 
There  is  usually  little  or  no  foaming  and  if  any  occur  it  may 
easily  be  checked  by  stirring  with  an  iron  rod.  No  sensible 
quantity  of  osraic  acid  is  given  off  daring  the  process,  which 
with  a  little  care  is  entirely  free  from  danger.  In  this  manner, 
I  have  worked  up  1500  grammes  of  ore  in  a  few  hours  in  three 
successive  operations. 

Claus'  method  of  treating  the  fused  mass  to  separate  rutheni- 
um and  osmium  is  liable  to  two  sources  of  inconvenience.     In 
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the  first  place,  tlie  quantity  of  wat«r  required  to  dissolve  out  the 
soluble  portions  is  very  large,  and  the  subsequent  treatment  of 
such  bulky  solutions  by  distillation  with  acids,  tedious — very 
large  retorts  being  aecessary.  la  the  next  place,  it  is  impossible 
iu  this  way  to  ayoid  exposure  to  the  vapor  of  osmic  acid,  espe- 
cially in  transferring  the  solutions  from  one  vessel  to  another.  I 
therefore  prefer  the  following  process  which  leaves  notbing  to  be 
desired  in  point  of  safety  or  convenience.  The  fused  mass  is  to 
be  broken  into  pieces  with  a  hammer  and  brought  into  a  clean 
iron  pot — a  common  skillet  with  a  long  handle  answers  this  par- 
pose  extremely  well.  Boiling  water  containing  about  one-tenth 
of  its  volume  of  strong  alcohol  is  then  to  be  added  and  the  whole 
is  to  be  boiled  over  an  open  fire  until  the  fused  mass  is  com- 
pletely disiategrated.  The  osmate  of  potash  is  in  this  manner 
reduced  to  osmite  KOaO,,  while  therutnenate  of  potash  is  com- 
pletely decomposed,  the  ruthenium  being  precipitated  as  a  black 
powder — ^prol»bly  a  mixture  of  RuO,  and  Ru^Oj  or  of  the  hy- 
drates of  these  oxyda  It  is  advantageous,  after  boiling  for  some 
time,  to  pour  off  the  supernatant  liquid  with  the  lighter  portions 
of  the  oxyds  and  boil  a  second  time  with  a  fresh  mixture  of  al- 
cohol and  water.  In  this  manner  we  obtain  a  solution  of  osmite 
of  potash,  a  large  quantity  of  black  oxyda  and  a  heavy  black 
and  coarse  powder.  This  last  consists  chiefly  of  undecomposed 
ore  mixed  with  a  small  quantity  of  the  oxyds  of  iridium  tes., 
with  scales  of  oxyd  of  irou  iVom  the  crucible  and,  if  the  ore  has 
not  been  previously  purified,  with  the  impurities  of  tbe  ore 
itselE  The  greater  specific  gravity  of  this  residual  mass  renders 
it  very  easy  to  pour  off  from  it  the  mixture  of  black  oxyds  with 
the  solution  of  osmite  of  potash  and  alkaline  salts.  This  solu- 
tion with  the  suspended  powder  is  to  be  poured  into  a  beaker 
and  allowed  to  settle.  The  heavy  black  powder  remaining  in 
the  iron  pot  is  then  to  he  perfectly  dried  over  the  fire  and  fused 
a  second  time  with  potash  and  saltpetre  as  before.  The  fused 
mass  is  to  be  treated  exactly  as  after  ihe  first  fbsJon.  Tbe  heavy 
portions  remaining  after  this  operation  may  be  fused  a  third  time 
with  the  oxydizing  mixture.  When  however  the  ore  has  been 
previously  purified  by  fusion  with  carbonate  of  soda,  or  when  it 
was  originmly  in  the  form  of  clean  scatea,  the  heavy  portion  re- 
maining afler  two  successive  oxydatioos  will  be  found  to  consist 
chiefly  of  scales  of  oxyd  of  iron. 

Tbe  solutions  containing  oemite  of  potash  and  alkaline  salts 
are  to  be  carefully  drawn  off  by  a  siphon  from  the  black  oxyda 
which  have  settled  to  the  bottom  of  the  containing  vessels.  The 
oxyds  may  then  be  washed  with  hot  water  containing  a  little  al- 
cohol and  introduced  into  a  cfapacious  retort  By  this  process, 
when  carefully  executed,  no  trace  of  osmic  acid  escapes — an  ad- 
vantage not  to  be  despised,  as  the  deleterious  effects  of  this  body 
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upon  the  lungs  have  not  been  exaggerated  and  too  much  can 
cannot  be  taken  to  avoid  inhaling  it 

The  solution  of  alkaline  salts  contains  onlj  a  portion  of  the 
osmium  in  the  ore.  The  other  portion  existe  in  the  mixture  of 
oxyd  and  must  be  separated  by  distillatioQ.  For  this  purpose 
the  retort  should  be  provided  with  a  safety  tube  passing  through 
the  tubulure  and  witn  a  receiver  kept  cold,  and  connected  by  a 
wide  bent  tube  with  a  series  of  tnro  or  three  two-necked  bottles 
containing  a  strong  solution  of  caustic  potash  with  a  little  alco- 
hol and  uso  kept  cold.  All  the  tubulures  and  connections  must 
be  made  perfectly  tight.  Strong  chlorhydric  acid  is  then  to  be 
cautionsly  poured  into  the  retort  through  the  safety-tube  in  small 
portions  at  a  time.  The  reaction  which  ensues  Is  often  violent ; 
great  heat  is  evolv£d  and  a  portion  of  the  osmic  acid  di-itils  over 
immediately  and  condenses  m  the  receiver  in  the  form  of  color- 
less needles.  When  a  large  excess  of  acid  has  been  added,  the 
action  has  entirely  ceased  and  the  retort  has  become  cold,  heat 
may  be  applied  by  means  of  a  sand  bath.  The  osmic  acid  grad- 
ually distils  over  and  condenses  in  the  receiver  and  in  the  two- 
necked  bottles.  Especial  care  must  be  taken  that  the  beak  of 
the  retort  is  not  too  small  at  the  extremity  as  it  may  otherwise 
become- completely  stopped  up  with  the  condensed  osmic  acid. 
The  same  applies  to  tbe  tubes  connecting  the  receivers  and  two- 
necked  bottles.  The  distillation  should  be  continued  for  some 
time  after  osmic  acid  ceases  to  appear  in  the  neck  of  the  retort; 
when  this  has  once  become  hot  the  acid  condenses  and  passes 
into  the  receiver  in  the  form  of  oily  drops. 

When  the  distillation  is  finished  the  retort  is  to  be  allowed  to 
cool  and  then  separated  from  the  receiver  which  is  to  be  immedi- 
ately closed  witn  a  cork.  By  gently  heating  the  receiver  in  a 
waler-bath  the  contained  osmic  acid  may  be  driven  over  into  the 
two-necked  bottles  where  it  condenses  in  the  alkaline  solution 
and  is  reduced  by  the  alcohol  to  osmite  of  potash.  The  solution 
thus  obtained  may  be  added  to  that  obtained  directly  from  the 
fused  mass  of  ore  and  on  evaporation  in  a  water-bath  and  cool- 
ing will  yield  crystals  of  osmite  oif  potash,  the  salt  being  but 
slightly  soluble  in  strong  saline  solutions.  The  mother  liquor 
from  Uie  crystals  contains  only  traces  of  osmium  and  mdiy  be 
thrown  awav  as  worthlesa 

The  dissolved  portions  drawn  off  from  the  retort  have  a  very 
dark  brown-red  color.  The  solution  is  to  be  evaporated  to  dry- 
ness, redissolved  in  hot  water  and  again  evaporated,  afler  adding 
a  little  chlorhydric  acid,  and  this  process  repeated  till  no  smell 
of  osmic  acid  can  be  perceived.  A  cold  and  saturated  solution 
of  chlorid  of  potassium  is  then  to  b6  added  in  large  excess.  Th  is 
dissolves  the  chlorids  of  iron  and  palladium  which  may  be  pres- 
ent, leaving  platinum,  iridiom,  rhodium  and  ruthenium  as  double 
chloridi  insoluble  in  a  strong  solution  of  the  alkaline  chlorid. 
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The  undissolved  mass  is  to  be  well  wafihed  with  a  satarated  so- 
lation  of  chlorid  of  potassium  which,  for  reasons  hereafti-r  to  be 
meationed,  is  preferable  to  ealammoniac.  In  this  manner  nearlj 
the  wiiole  of  the  iron  and  palladium  may  be  removed,  while  any 
insoluble  impurities  contaiued  in  the  ore  remaia  with  the  mixed 
double  chlorids. 
y«v  York,  Oct.  Slit,  iseo. 
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Abt,  TUr. — On  a  Method  of  Producing  Stereoffraphs  by  Sand; 

by  OgdeN  N.  Rood,  Pro£  of  Chemistry  in  Troy  University, 
[With  k  Slereoacoplc  dlignm.] 

SlE  David  Bbewsteb  in  his  Treatise  on  the  Sttreotcope,  (Lon- 
don, 1856)  page  185,  ai^r  describing  a  method  of  projecting  the 
picture  seen  by  one  eye,  of  a  symmetrical,  geometric  solid,  and 
of  obtaiaing  by  reflexion  from  a  mirror  a  drawing  of  its  stereo- 
acopic  companion,  states:  "  When  the  geometrical  solids  are  not 
symmetrical,  their  dissimilar  pictures  must  be  taken  photograph- 
ically, from  models,  ia  the  same  manuer  as  the  dissimilar  pictures 
of  other  solids." 

Upon  page  200  of  the  same  work  be  Btates,  that  though  appa- 
ratus may  be  photographed  directiy,  yet  that  stereoscopic  diagrams, 
cau  only  be  executed  by  the  use  of  modeta  made  of  wire,  which 
are  to  be  photographed  in  the  usual  way. 

Thesameauthorin  the  article  iStereoscope,  Encylopcedia  Brilan' 
nica,  vol.  xx,  1859,  p.  690,  writes;  "As  no  artist,  however 
skillful,  is  capable  of  executing  two  pictures  of  any  individual 
object,  or  group  of  objects,  as  they  are  seen  by  each  eye  sepa- 
rately, the  stereoscope  was  of  little  value  before  the  art  of  pho- 
tography enabled  us  to  take  such  pictures  with  the  most  perlect 
accuracy." 

In  addition  to  these  statements,  which  would  Beem  to  imply 
the  impossibility  of  producing  stereographs  by  hand,  I  have  not 
been  able  to  learn  from  scientific  friends  iior  from  professional 
photographers,  that  any  process  is  now  in  use  to  effect  this  end, 
except  the  laborious  and  imperfect  one  of  geometrical  projection. 
Under  these  circumstances,  I  venture  to  describe  a  simple  method 
of  drawing  stereographs,  which  possibly  may  supply  a  want  in 
this  department. 

When  we  examine  attentively  a  photographic  stereograph 
with  the  aid  of  micrometrical  measurements,  and  adopt  the  left- 
hand  picture  as  a  standurd  of  comparison,  we  find  that  the  right- 
hand  picture  is  an  exact  reproduction  of  it,  with  one  important 
exception ;  viz.,  that  in  the  right-hand  picture  the  position  of 
an  object,  a  little  more  distant  from  the  spectator  than  the  im- 
mediate foreground,  is  shifted  a  small  distance  toward  the  right 
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hand  ;  obieota  fiirtber  back,  have  their  position  shifted  atill  mora 
to  the  right  hand,  &c. 
This  is  illustrated  by  fig.  1,  where  A  is  in  the  immediate  fore- 
]_  ground,  and  D  in  the  background. 

Now  if  we  had  a  single  drawing  ia 
perspective,  of  a  house  for  example, 
and  could  produce  a  fac-simile  of  it, 
this  would  evidently  answer  for  the 
left-hand  picture.  If  we  could  again 
^produce  this  drawing  on  the  right  hand  of  the  slide,  with  all 
the  objects  or  points  in  it  back  of  the  immediate  foreground, 
shifted  to  the  right  hand  the  proper  distances,  we  should  have  a 
pair  of  pictures,  which  when  combined  in  the  stereoscope  would 
give  relief. 
To  accomplish  this  is  the  object  of  the  machine  seen  in  fig.  2. 
^  It   consists  of  a  board,  10  in.    by 

14,  having  a  square  opening  0,  in 
its  centre  6  inches  wide;  thisiscop- 
red  by  a  plate  of  glass  which  is 
let   into   the  wood  and  lies    even 
with  its  upper  surface.    The  slider 
C  is  moveable  in  the  direction  indi- 
cated in  the  figure :  its  motion  is  ef- 
fected by  the  screw  A,  which  acts 
against  the  India  rubber  band  I :  the 
screw  and  its  support  are  removable 
at  pleasure.     The  mirror  M  serves  for  illumination  ;  the  shade  B 
moves  on  hinges,  and  regulates  the  amount  of  hght  which  falls 
on  the  paper  while  the  drawing  is  being  made. 

To  produce  a  stereograph,  the  object  or  objects  to  be  repre- 
sented are  drawn  in  perspective  with  ink  on  writing  paper ;  this 
is  oiled  to  render  it  transparent,  the  excess  of  oil  is  removed, 
and  the  drawing  is  attached  with  a  drop  or  two  of  gum  arabic  to 
the  glass  plate,  which  is  completely  exposed  by  the  removal  of 
the  slider.  The  under  side  of  the  latter  is  covered  with  ordi- 
nary writing  paper  or  with  thin  paper,  and  it  is  slid  into  the 
machine  till  the  drawing  is  seen  under  its  left  half,  the  screw 
having  been  previously  removed.  In  this  position  it  is  fastened 
securely  by  a  screw  at  C,  and  the  drawing  is  traced  slowly, 
line  by  line,  until  as  perfect  a  fac-simile  as  can  be  made  by 
hand  has  been  produced  ;  this  is  the  left-hand  picture. 

The  slider  is  now  moved  toward  the  right  hand  a  distance  of 
2'6  in.  and  the  screw  with  the  India  rubber  band  attached. 

An  objtct,  or  a  small  portion  of  an  object,  in  the  immediate 
forefjround  is  now  traced,  then  the  screw  is  turned  slightly  so  as 
throw  the  next  object,  or  the  remainder  of  the  first  object, 
slightly  toward  the  right  hand  where  it  also  is  drawn,  &c.  Tbus 
we  advance  slowly  toward  the  background,  turning  the  screw 
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each  tune  that  depth  ia  to  he  lepresented.  This  ia  practice  is  a 
verj  simple  operatioii,  and  if  the  displacements  toward  the  right 
hand  have  been  rightly  proportioned  the  eSect  produced  is  good.* 
The  process  is  also  a  rapid  one,  for  it  consists  only  in  making 
two  tracings. 

The  question  now  arises  as  to  the  total  amount  of  displace- 
ment allowable,  and  as  to  its  proper  distribntion. 

If  a  namber  of  stereoscopic  pnotographs  are  examined  it  will 
be  found  that  in  those  where  the  snm  of  all  the  displacements  is 
not  more  than  one  or  two  tenths  of  an  inch  the  two  images  are 
readily  united,  and  a  good  general  effect  produced,  while  in 
those  where  this  quantity  is  as  great  as  three  or  four  tenths,  diffi- 
culty  is  experienced  in  effecting  the  union. 

Taking  then  '2  of  an  inch  as  the  maximum  total  displacement 
allowable,  the  method  of  ite  distribution  from  foreground  to 
background  can  he  calculated  in  the  following  way : 

Let  E  E'  be  the  distance  between  the  eyes 
=2'5in.,  QD=6in.  the  nearest  distance  of  dis- 
tinct vision;  CD=1  in.  A  small  object  being 
placed  at  D  and  another  at  C,  the  eye  E  sees 
.  ■  the  two  objects  projected  in  the  line  FG  at  c 
and  D;  the  eye  E'  sees  the  same  objects  at  D 
and  c*.  Here  the  total  displacement,  adopting 
the  picture  seen  by  the  len  eye  as  a  standuu 
of  comparison,  is  equal  to  the  distance  ec'. 
With  the  proportion : — ■ 

QC  :  E  Q=  (1-25  in.) : :  CD :  cD=  ~ 

we  have  at  once  the  value  of  this  quantity.  In  like  manner 
this  displacement  on  the  line  FG  for  2,  3,  4  or  any  number  of 
inches  &om  Q  is  readily  calculated. 

As  an  example  I  subjoin  the  following  table  applicable  to 
small  models : 

For  the  19th  inch  above  6  inches, 

or  for  the  25th  inch. 


otal  dispUcement 

l-flOO  inch,        = 

0 

1-922    *'            " 

■022 

1-940     "             " 

■040 

1-960     «             " 

•060 

1-980     "             " 

•080 

2-000     " 

■100 

2-016     "             " 

■116 

2-080     "             " 

■193 

2045     "             " 

■145 

2058     " 

■158 

2-C72     "             '■ 

■172 

2-083     "             " 

■183 

•  It  win  lomeHines  happen  tint  portiom  of  objects  in  Iho  l.ni-kirrounJ  wliich 
vera  hidden  in  Uw  left  picture  «ra  brouK'it  into  vicv  iit  tlie  riglit  Ijnncl  repr»entatioti. 
m*  oSera  DO  pnctieal  difficult^',  for  (he  indicated  iddiiiom  iire  rrndily  made. 
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As  ID  using  this  table  objects  in  the  extreme  foregronad  are 
supposed  to  be  25  inches  distant  from  Q,  we  have  for  them  not 
a  displacement  1-900  in.  but  0:  for  the  26th  inch,  viz.  the  1st 
inch  of  depth  in  the  picture  the  quantity  '022,  &g.  Thus  if  we 
know  the'diatnnce  from  the  spectBtore  of  the  obiecta  to  be  repre- 
sented, they  can  be  located  on  the  stereograpu.  In  the  samo 
manner  tables  are  constructed  which  apply  to  objects  placed  at 
greater  distances  from  the  eje.  Indeed  ufter  some  practice  very 
tolerable  stereoscopic  representations  of  many  objects  can  m 
made  without  reference  to  such  tables.    (See  drawing.) 

This  process  was  originally  devised  by  me  for  the  production 
of  stereoscopic  representations  of  optical  phenomena,  which  when 
well  executed  form  almost  a  substitute  for  the  real  illustrations. 

Photography  for  obvious  reasons  is  not  well  adapted  to  this 
class  of  objects. 

By  coloring  differently,  corresponding  parts  of  two  stereoscopic 

g'ctures,  or  by  tlie  application  of  color  to  only  one,  the  other 
ing  allowed  to  remain  white  or  black,  or  by  completing  certain 
parts  of  the  drawing  only  in  one  picture,  many  appearances  con- 
nected with  subjective  optical  phenomena  can  oe  represented 
with  a  degree  of  perfection  unattainable  in  a  single  picture. 

Prof.  H.  W.  Dove,  (FaTbenlekre,  p.  166)  has  studied  the  effects 
produced  by  coloring  two  stereoscopic  drawing  differently, 
tiiough  I  am  not  aware  that  he  has  made  this  appBcation  of  the 
results  lie  obtained. 

By  slightly  rotating  the  instrument  around  a  line  perpendica* 
lar  to  its  axis,  as  was  remarked  to  me  by  Prof.  B.  Silliman,  Jr., 
many  of  these  effects  are  greatly  enhanced.  The  phenomena  of 
complementary  colors,  and  many  other  facts  of  physical  optics 
not  otherwise  within  the  reach  of  most  students,  may  also,  as 
the  same  gentleman  has  suggested  to  me,  he  rendered  intelligi- 
ble by  the  stereoscope  without  the  use  of  costly  apparatus.  The 
stereoscope  is  thus  capable,  in  the  hands  of  an  expert  teacher, 
of  a  far  ^vider  range  of  use  than  was  at  first  seen. 

At  the  suggestion  of  Dr.  W.  Gibbs,  I  have  also  made  a  few 
stereoscopic  drawings  of  crystal  models:  these  can  be  drawn 
by  this  instrument  with  perluips  greater  &cility  and  rapidity  than 
any  other  class  of  objects. 

^he  accompanying  stereoscopic  diagram  was  drawn  with  my 
apparatus  without  reference  to  tables. 

Outline  sketches  of  every  description,  stereoscopic  drawings 
of  ideal  objects  or  of  objects  not  in  the  possession  of  the  drafts- 
man, are  by  this  process  readily  executed — problems  evidenUy 
beyond  the  power  of  photography. 

Finally  the  drawings  thus  made  can  be  transferred  to  wood 
and  stone  and  reproduced  by  the  thousand. 
1Wi7,Oel.llUi.l860. 
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Abt.  l^-—Note  on  Sourca  of  Error  in  the  Emphyment  of 
Pierie  Acid  to  detect  the  Presence  of  Potash  ;  by  M.  Caret  Lea, 
Philadelphia. 

[Boadbeforatbe  Am.  Anoc  for  ths  Adr.  of  Scl,  &t  Newport,  Augiut,  ISSO.] 

PiCBic  acid  eojojs  a  high  reputntion  as  a  test  for  potash, 
Emplojed  in  its  alcoholic  Holution,  or  as  soda  or  ammoDia  salt 
aometitiies  as  magnesia  salt,  it  gives  with  potash  solutions  a 
dense  yellow  crys^dline  precipitate.  If  the  solution  containing 
potash  be  very  dilute,  the  precipitate  may  not  make  its  appear- 
ance till  aEler  some  houts  repose,  and  it  then  forms  long  delicate 
needles. 

Bose  remarks  that  this  reagent  "is  even  more  sensitive  than 
the  solution  of  chlorid  of  platinum."  In  his  summing  up,  he 
obaervM,  that  of  the  various  reagents,  chlorid  of  platinum,  tar- 
taric acid,  pictic  acid,  perchloric  acid,  sulphate  or  alumina  and 
hydroflaosilicic  acid,  the  latter  is  insufficient  to  distinguish  be- 
tween  potash  and  soda;  and  that  the  chlorid  of  platinum  and 
Bolphate  of  alumina  give  the  same  reactions  with  ammonia  as 
wttn  potash,*  No  qualification  is  made  with  respect  to  the  cer- 
tainty of  the  indications  afforded  by  picric  acid.  Fiattner  makes 
tint  same  observation  as  to  the  greater  sensitiveness  of  picric 
and  compai^d  with  bichlorid  of  platinum  and  equally  without 
qualification  as  to  its  reliability.f 

I  therefore  believe  that  the  remarkable  insolubility  of  other- 
wise solnble  olcaline  picrates,  in  alcaline  solutions  bos  not  been 
before  pointed  dut.  If  an  alcoholic  solution  of  picric  acid  be 
poured  into  a  solution  of  carbonate  of  soda,  it  occasions  an  imme- 
diate dense  yellow  precipitate,  not  to  be  distinguished  in  appear- 
ance from  a  precipitate  of  picrate  of  potash,  and  liable  to  be 
mistaken  for  it  wita  the  greatest  facility.  The  picrate  of  soda 
formed  in  the  case  just  mentioned  is  the  most  soluble  of  all  the 
alcaline  picrates,  and  dprwri  we  should  not  expect  to  find  it 
precipitated  under  these  circumstances :  an  aqneous  solution  of 
pcrate  of  soda  added  to  one  of  carbonate  of  soda  acts  in  [»«• 
dsely  the  same  manner. 

To  ascertain  if  these  reactions  were  extended  to  various  com- 
pounds of  picric  acid,  examinations  were  made  which  gave  with 
tiie  following  results : 

Alcoholic  solution  of  picric  acid  added  to — 

solution  of  carbonate  of  ammonia,  gave  an  immediate  dense 
yellow  crystalline  precipitate. 
"        carbonate  of  soda  gave  not  so  instantaneous  a  pre- 
dpitate,  but  one  which  afler  standing  becauM 
even  more  dense. 
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Aq^ueous  BolutJODS  of  picrate  of  soda  gave  wltli 
solation  of  carbonate  ammonia, ) 

sulphate  of  ammonia,  >  abundant  prmpitates. 
carbonate  of  soda,       ) 
phosphate  of  soda,  slight  precipitate. 

Aqaeous  solution  of  picrate  of  ammonia  gave  with 
Bolntionof  carbonate  of  ammonia,  J 

"  Bulphate  of  ammonia,     >  abnndant  precipitate*. 

'*  carbonate  of  soda,  ) 

"  phosphate  of  soda,  none. 

Aqueous  aolution  of  picrate  of  magnesia  gave  with 
Bolatioa  otoartonateof  Boda,         Ubundanlprecipilatti 
"  carbonate  oi  ammonia,  )  ^       '^ 

When  the  alcaline  solutions  to  be  tested  are  otherwise  thao 
very  dilute  there  is  absolutely  no  difference  in  the  appearance  of 
the  precipitates.  When  the  amount  of  precipitate  la  small,  tho 
following  differences  may  be  observed : 

Tho  potash  precipitate  forms  longer  needles,  and  when  theso 
are  found  only  after  standing,  or  when  the  precipitate  is  redis- 
solved  by  heat  and  allowed  to  crystallize  by  slow  cooling,  they 
exhibit  a  beautiful  play  of  red  and  green  colore. 

The  soda  salt  is  of  a  lighter  and  brighter  yellow  than  either 
the  potash  or  ammonia  salt.  Its  needles  are  also  shorter  than 
those  of  either  of  the  other  compounds,  and  when  the  precipitate 
has  been  redissolved  by  heat,  and  allowed  to  crystallize  by  dow 
cooling,  they  tend  to  agglomerate  themselves  together  in  spheri- 
cal masses.  This  is  a  very  marked  character^  and  when  exhibi- 
ted, is  unmistakable,  but  is  not  always  shown. 

The  ammonia  salt  when  crystallized  in  quantities  is  very  dLs- 
tinct  in  appearance  from  the  potash  salt,  but  when  thrown  down 
in  small  portions,  even  by  slow  crystallization,  cannot  be  distin- 

tuished  from  it  with  certainty.  The  prisms  are  flatter,  but  these 
ifferences  are  not  apparent  in  very  slender  needles.  The  play 
of  colors  which  the  ammonia  salt  exhibits  to  a  less  degree  than 
thepotash,  disappears  entirely  in  the  soda  salt 

Tne  above  reactions  indicate  that  extreme  caution  must  be 
used  in  employing  picric  acid  as  a  test  for  potash.  The  precipi- 
tates above  described  do  not  rediasolve  in  any  excess  of  the 
picrate,  or  of  picric  acid ;  nor  is  it  to  be  supposed  that  concentra- 
ted alcaline  solutions  are  necessary  to  cause  them — on  the  con- 
trary, in  many  cases,  very  dilute  ones  are  sufficient  To  deter- 
mine within  what  limits  such  reactions  are  produced,  the  follow- 
ing trials  were  made : 

A.  Dilution  of  the  alcaline  solutions.    Limits  obtained, 

(I.)  With  catbonate  of  Eoda, 
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A  wId^h  conUining  6  per  cent  anhydrous  carbonate  of  Eoda  gave 
with  alcoholic  solution  of  picric  acid,  an  immediate  abundant  pre* 
cipitate,  in  10  minutes  the  tube  could  be  inverted  without 
spilling  th«  contents. 
with  (olution  picrate  of  soda,  an  immediate  precipitate  becoming  in 
the  coune  of  aa  hour  a  very  dense  one. 
A  Boliition  containing  2  j-  per  cent  carbonate  of  soda  gave 
with  alcoholic  picric  acid,  a  slight  precipitate  iDcreasing  very  much 
.  by  standing,  »o  that  after  18  houn  the  tube  cotud  be  invert- 
ed without  spilling  the  contents, 
with  pierate  of  soda,  none. 
A  lolutioii  containing  1  p«r  cent  owbonate  of  soda  gave 

with  alcoholic  picnc  acid,  slight  preoip.  afler  18  hours  repose, 
with  picrate  of  soda,  none. 
nX)  With  snlphate  of  ammonia, 

A.  Bolatioii  containing  6  per  cent  anhydrous  aulphat«  ammonia  gava 
with  alcoh.  piorio  acid,  immediate  dense  precip. 

"    picrate  soda  "  "  " 

■olntion  containing  2}  p.  c  sulph.  ammonia  gave 
with  alcoh.  picnc  acid,  immediate  dense  precip. 
BoIntioD  containing  1  p.  c  Bulph.  ammonia  gave 
with  alcoh.  picnc  acid,  immediate  dense  precip. 
"     lolation  picrate  soda,  immediate  slight  precipitate.     The  soln- 
tion  on  standing  gave  a  beautiful  crysullization  of  long 
needles  with  bright  play  of  colors,  exactly  resemUing  the 
reaction  of  pota^  salts. 
"     picrate  magnesia,  by  long  standing,  a  very  faint  precip. 
"    picrate  ammonia,  none. 
Bolntion  containing  ^^  anh.  sulphate  ammonia  gave 

with  alcoh.  picric  acid,  after  a  short  interval  an  abundant  precipitate, 
■olntion  cont«iQing  jj^  nnh.  sulph.  ammonia  gave 

with  alcoh.  picric  acid,  after  a  short  interval,  a  considerable  precip. 
■olntion  containing  tdW  ^"^-  ""Iph-  ammonia  gave 

with  alcoh.  picnc  acid,  no  precipitate,  even  afUr  twenty-four  houn* 
repose. 

B.  Limits  obtaiaed  with  respect  to  indications  of  dilated  sola- 
tions  of  alcaline  picrate. 

A  Bolntion  of  picrate  of  ammonia  in  200  parts  water  gave — with  an 
eqn^  volnma  of  strong;  solution  of  carbonate  of  ammonia,  an  immediate 
precipitate  of  small  yellow  needles — in  10  minutes  a  considerable  quanti' 
ty  aettled  at  the  bottom  of  the  vessel. 

A  aolDtion  of  same  salt  in  400  water  gave  with  an  equal  volume  of 
•olution  carbonate  ammonia,  signs  of  a  predpitate  in  a  few  minut«s,  and 
aftersomehonrsan  appreciable  quantity  settled  at  the  bottom  of  the  vessel. 

With  1  part  picrate  ammonia  in  800  water  no  precip.  was  produced  by 
solution  of  carb.  ammonia  even  after  24  hours'  repose. 

The  conclusion  to  be  drawn  from  these  results  is, 

That  alcoholic  solation  of  picric  acid  or  aqueous  solution  of 
picnta  of.eoda  .will  produce  a  precipitate  in  almost  any  alcaline 
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solution,  vhetlier  of  aoda,  ammonia  or  potash,  except  under  cir- 
cumstances of  great  dilution,  especially  if  allowed  to  repc«e  for 
21  hours. 

That  picrate  of  ammonia  and  picrate  of  magnesia  give  the 
same  results,  but  in  a  less  degree. 

That  picric  acid  ia  therefore  wholly  unreliable  as  a  test  for 
potash ;  the  reaulLi  obtained  being  sucfi  as  would  tend  altogether 
to  mislead  those  who  are  not  extremely  familiar  with  the  ap- 
pearance of  the  precipitates,  and  that  in  some  cases  tlie  result* 
are  so  deceptive  that  even  eyes  most  &milinr  with  these  resotioni 
might  be  deceived ;  for  example,  in  the  result  obtained  above  by 
testing  a  solution  containing  1  per  cent,  sulphate  of  ammonia 
with  solution  of  picrat«  of  soda.  lu  this  case  a  crystallization  of 
picrate  of  ammonia  was  obtuned  perfectly  simulating  that  of  tli« 
potash  salt. 

Picric  acid  is  in  fact  a  better  test  for  soda,  than  for  pot- 
ash, because  with  a  soda  solution  it  gives  a  precipitate  which 
redissolved  by  heat  generally  (but  not  always)  gives  a  character- 
istic spherically  radiated,  bright  canary  yellow  crystallization, 
whereas  the  precipitate  obtained  from  a  potash  solution  can 
never  be  positively  distinguished  by  its  appearance  from  that 
oSbrded  by  an  ammonia  solution,  and  we  have  just  seen  that  a 
solution  containing  ,|t  "f  sulphate  of  ammonia  or  even  less,  is 
capable  of  producing  such  a  precipitate. 

PbiUdalpbu,  Feb.  SSd,  1S60. 


AsT.  X. — On  a  Stries  of  New  Combinationt  of  Ammonia,  Picric 
Acid  and  Metallic  Bases  ;  by  M.  Cabey  Lea. 

[II«mI  berora  tho  Am.  Assoc  for  ths  AdTaiicemint  of  ScL,  at  Ifawport,  Aug.  IS60.} 

In  a  paper  published  in  this  Journal,  vol.  zxvi,  S79,  for  1858, 
I  described  two  compounds  of  picric  acid  and  ammonia  with 
copper  and  nickel  respectively,  and  mentioned  their  instability 
and  the  great  difficulty  of  obtaining  them  in  a  state  of  tolerable 
purity.  Since  then  I  have  found  that  many  other  metals  form 
compounds  of  a  similar  nature,  and  have  succeeded  in  obtaining 
several  of  them  sufficiently  pure  for  approximate  analysis.  The 
results  obtained  are  given  below — other  investigations  are  ia 
progress  and  I  hope  to  communicate  them  hereafter. 

When  a  metallic  salt  is  precipitated  by  ammonia,  and  a  large 
excess  of  the  precipitant  added,  a  more  or  less  complete  solutioa 
of  the  precipitate  is  frequently  obtained,  especially  if  a  consider- 
able quantity  of  ammoniacal  salt  be  present  I  have  found  that 
these  ammoniacal  solutions  when  treated  with  an  alcaline  picrate, 
for  the  most  part  yield  an  immediate  precipitate  containing 
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tiie  elements  of  a  metallic  picrate  united  vith  those  of  ammonia. 
These  precipitates  are  often  very  beautiful,  they  are  generally 
yellow  or  yellowish,  somewhat  soluble  in  the  mother  liquid,  or 
in  stfong  ammontacal  solutions  by  aid  of  hent,  nearly  insoluble 
in  water  and  decomposed  by  it  very  readily,  especially  if  it  be 
present  in  quantity,  or  heat  be  applied.  Thrown  on  a  filter  and 
washed,  the  picric  acid,  ammonia,  and  some  portion  of  undecom- 
posed  salt  in  solution  pass  through,  while  the  greater  part  of  the 
metallic  oxyd  remains  on  the  filter  and  with  sufEicient  washing 
is  perfectly  freed  from  picric  acid  and  ammonia,  and  presents  the 
appearance  of  a  cure  hydrate. 

The  analyses  oi  these  substances  were  made  in  the  following 
manner.  It  was  found  desirable  that  before  the  ammonia  and 
metallic  ozyd  were  determined,  the  whole  of  the  picric  acid 
ahoald  first  be  removed.  This  was  effected  by  adding  chlorhy- 
dric  acid  to  a  weighed  quantity  of  the  substance  carefully  dried, 
and  evaporating  to  dryness  at  a.  gentle  heat.  Ether,  which  must 
be  anhydrous  or  nearly  so,  was  added  in  the  proportion  of  16  to 
18  grammes  to  '6  or  '7  gms.  of  the  salt  used,  detaching  the  dry 
crust  and  breaking  it  up  to  powder  with  a  glass  rod  tliat  every 
pert  might  be  brought  thoroughly  in  contact  with  the  ether. 
After  standing  ten  minutes  the  ether  was  poured  off,  a.  fresh  qnan* 
tity  added,  and  a  larger  beaker  wasinvertedover  that  which  con- 
tained the  substance  undergoing  analysis.  After  a  lapse  of  three 
or  four  hours  the  liquid  was  poured  off,  a  third,  and,  if  necessary, 
a  fonrth,  c|uantity  added  in  the  same  way.  The  decantation  is 
effected  with  the  greatest  ease,  as,  if  the  ether  is  sufficiently 
strong,  the  chlorids  remain  nearly  or  quite  dry  at  the  bottom.  It 
was  found  that  by  this  means  the  picric  acid  could  be  separated 
with  sufficient  exactness  to  afford  a  tolerably  correct  estimation 
of  its  quantity,  a  careful  trial  with  a  weighed  quantity  of  per- 
iectly  pure  picric  acid  showed  that  the  result  fell  a  little  under 
the  truth  by  reason  of  a  small  loss  arising  from  minute  portions 
of  the  acid  remaining  undissolved.  On  the  other  hand,  no  chlo- 
rids are  dissolved  when  the  operation  is  properly  performed :  ibs 
etherial  solution  evaporated  to  dryness,  and  the  residue  dissolved 
in  water  was  not  troubled  by  solution  of  nitrate  of  silver. 

The  operation  requires  nice  manipulation,  otherwise  the  loss 
of  picric  acid  is  considerable,  and  if  the  ether  be  not  sufficiently 
anhydrous,  portions  of  the  chlorids  may  be  removed  by  it. 

In  this  manner  the  quantity  of  picric  acid  was  determined, 
and  from  it  was  calculated  the  quantity  of  the  group  C,  ^HjN, 
O,,,  or  oicrio  acid  minus  the  equivalent  of  hydrogen  which  is 
replaceable  by  a  metallic  oxyd ;  in  other  words,  the  group  which 
by  union  with  a  base  forms  a  picrate,  or  by  union  with  hydrogen 
forms  picric  acid.  From  the  residue  undissolved  by  the  ether, 
the  ammonia  was  determined  either  by  distillation  with  folution 
of  caustic  soda,  or  by  precipitation  with  bichlorid  of  platinum. 
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From  anotlieT  portion  the  metallic  oxjd  was  found  by  appropri- 
ate means. 

As  far  as  examined,  the  ammonia-picrates  all  contain  more 
than  one  equivalent  of  ammonia,  and  are  represented  either  l^ 
the  formula : — 

!NH7M0.C„3gjJ0  0,  3NIC2[mO.C..3^jJo]. 

Ammonia-picrate  of  silver. 
Kitrate  of  silver  dissolved  in  water  and  treated  first  with 
excess  of  ammonia,  and  the  resulting  clear  solution  mixed  with 
cold  8atarat«d  solution  of  picrate  of  ammonia  gives  immediately 
an  abundant  highly  crystalline  light  yellow  precipitate  of  ammo- 
nia-picrate of  silver,  which  is  to  be  thrown  upon  a  filter,  thor- 
oughly washed  with  dilute  ammonia,  and  dried  in  vacuo  over 
sulphuric  acid. 

B  is  to  be  observed  that  in  the  formation  of  this,  as  well  as  of 
all  the  other  salts  here  described,  the  metallic  solution  must  inva- 
riably be  in  excess  to  check  as  &t  as  possible  the  precipitation 
of  picrate  of  ammonia  together  with  the  compound  sought.  I 
have  shown  in  a  paper  intended  to  be  read  at  the  same  time  as 
this,*  that  if  an  ukaline  picrate  be  poured  into  an  alkaline  solu- 
tion, a  precipitate  of  alkaline  picrate  takes  place.  When  the 
alcaline  solution  is  strong  the  precipitate  is  immediate,  and  in 
the  ammoniacal  solutions  used  in  the  preparation  of  these  saltA 
any  excess  of  alkaline  picrate  would  fall  with  the  ammonia- 
picrate.  Even  with  every  precaution,  it  is  difficult  and  in  some 
oases  apparently  impossible  to  obtain  the  ammonia-picrate  per- 
fectly free  from  this  impurity. 

Analysit. 

■4245  Bubstance  gave  '2632  picKc  acid. 

■5865         "  "    -3600     "        " 

■4245         "  "    -1577  chlorid  of  rilver. 

•5885         •'  ■'    -2177       "  ■• 

■3788         "  "    -4932  cliloroplatinate  of  ammonia. 

Thia  leads  to  the  formula : — 

2NH7AgOO..  3J5J0. 

Dried  over  sulphurio  acid  in  vacuo : — 

CalenluwL  Fanml 

C,aHa'N',0,4  -    -    -    flI-62  61-73        6111  eWB 

Ag 29-19  27-96         27-94  27-95 

3NH, 919  0-93  9-93 


10000  99-62 
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The  ailTer  fitUs  belov,  wd  the  ammoma  ezoeeds  the  cftlcnla* 
ted  amomtt  in  cooseqaence  of  the  impoanbility  of  obtaining  the 
alt  qoite  free  frtnn  Mmixed  picrate  of  ammonia. 

This  beantifhl  salt  appears  to  be  one  of  the  most  permanent 
of  this  Teij  unstable  claaa  of  substances.  It  diasotyes  readily 
in  hot  water  containing  ammonia,  sparingly  in  oold,  and  oTTStal- 
lizea  in  fine  needles  &om  the  hot  Bolntion.  Heated  on  platinum 
foil  it  detonates  and  leaTes  a  brilliant  spot  of  metallic  Btlrer. 

Ammonia^icrate  of  copper. 

A  cold  saturated  solution  of  picrate  of  ammonia  added  to  an 
■mmoniacal  solution  of  sulphate  or  nitrate  of  copper,  immediately 
throws  down  aa  abundant  precipitate  which  after  washing  with 
strong  solution  of  carbonate  of  ammonia  and  afterward  with 
dilate  ammonia  exhibits  a  beautiful  pale  greenish  yellow  color 
with  a  shade  of  red  through  it.  It  is  in  fine  scales  and  mnch 
resembles  the  dust  of  the  wings  of  bntterflies. 

Analysis  gave  for  thiii  salt  a  constitution  similar  to  that  of  1^ 
BlTersalt. 

'6059  gms.  snbttance  gave  '46S2  picric  acid. 
■9310    "  «  "    -1879  oiyd  of  copper. 

1-4240    M  «  «    -1577  metallic  copper. 

•6069    a  u  H    .2190  chlorhydnte  of  ammonia. 

The  copper  was  determined  in  the  one  case  by  precipitating 
the  capric  solution  while  boiling  with  bjrposulphite  of  soda,  dia- 
solTing  in  aqua  regia,  eraporating  to  dryness,  redissolving  in 
dilate  ohlorhydric  acid,  and  precipitating  with  distilled  zinc  and 
estimating  as  metallic  copper — in  the  other  by  precipitating  at 
212°  by  caostio  soda. 

These  Teeults  lead  to  the  formnla: — 


2Nrirc«o.c.,3|5i 


Dried  over  sulphoric  acid  in  vacno : — 

CalculiM.  Fnmd. 

1.  2.  MMa. 

C,,H,N,0,-  77-63  78-44  76-44 

Co  10-79  10-«7     11-07  11-02 

2NH,  11-68  11-62  11-62 

100-00  96-98 

In  an  experiment  to  ascertain  whether  all  the  moisture  was 
temoTed  by  drying  in  racuo  over  SO,,  a  quantity  of  about  two 
grammes  by  ezpOBure  to  a  temperature  of  210  to  212°  for  9 
nonrs  in  the  ezsicoabs  lost  a  little  lees  than  one  and  a  half 
milligrammes. 

D  Baaas,  Vol  XXXI,  No.  OI.-Jax.,  tSSL 

Google 


83  M..  C.  Lea  on  New  Combinations  of 

Heated  on  platinum  foil  the  ammonia  picrate  of  copper  ex- 
plodes with  some  violence  and  with  a  dazzling  light 

Ammonia-picrate  of  Cobalt. 
To  a  solation  of  protochlorid  of  cobalt  prepared  from  chlorid 
of  purpureo-cobalt  in  the  manner  recommended  by  Gibbs  and 
G-en^h  in  their  interestiag  and  valuable  paper  oq  the  ammonia- 
cobalt  buses,  a  large  excess  of  ammonia  was  added,  and  to  the  fil- 
trate, cold  saturated  solutionof  picrate  of  ammonia.     Aji  abund- 
ant higfilj  crystalline  precipitate  falls  at  once,  which  after  dry- 
.ing  is  yellowish  green:  while  moist  decomposes  with  great 
facility  with  separation  of  cobaltous  oxyd, 
•6293  EubitaDCQ  gav«  '4784  picric  acid. 
•6076         "  "       -4594     "         " 

-6067         "  "       -1641  protosulphate  of  cobalt. 

•5416         «  "       -1475     "  "  " 

■6075         "  "       -2065  chlorhydrata  of  ammonia, 

which  results  lead  to  the  formula : — 

2NH;5oO.C,a  3^5^  Jo-HHO. 

CUnltUd.  Fimad. 

I.  I.  Huo. 

C„HaN,0,4  T6-87  76-69  76-29            76-49 

Co  9-62  10-18  10-2S             10-2 1 

2NH,  11-32  lOBl                           10-81 

HO  2-09 

100-00 

This  salt  is  much  more  unstable  than  the  foregoing,  and  un- 
dergoes a  commencement  of  decomposition  in  wasbmg:  eren 
when  this  part  of  the  operation  is  performed  with  great  care, 
using  carbonate  of  ammonia  and  dilute  liquid  ammonia,  a  por- 
tion of  picrate  of  ammonia  is  washed  through,  and  as  cobalt- 
ous oxyd  is  not.easily  soluble  in  ammoniacal  solutions,  it  is  not  . 
easily  removed  by  washing  with  such.  It  is  also  probable  that 
more  or  less  cobaltous  oxyd  is  thrown  down  with  the  precipi- 
tate, as  the  latter  at  the  first  moment  crystalline,  becomes  quickly 
more  and  more  curdy— and  ammoniacal  solution  of  cobalt  by 
mere  dilution  with  water  throws  down  a  bright  green  precip- 
itate. In  tbe  preparation  of  the  ammoniacal  solution,  it  is  better 
to  drop  a  strong  solution  of  cobaltous  chlorid  into  a  large  excess 
of  ammonia. 

Like  the  foregoing  this  salt  explodes  by  heat, 

Ammonia-pierate  of  Zinc. 
To  a  solution  of  pure  sulphate  of  zinc,  chlorhydric  acid  was 
added  in  sufficient  quantity  to  prevent  pieoipitatdon  by  the  sub- 
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aeqnent  addition  of  ammoiiia  in  excess.  To  the  clear  solntion, 
a  hot,  strong  solution  of  picrate  of  ammonia  was  added.  Imme- 
diatelj  the  whole  became  nearl;  solid  with  beantifal  yellow  Doe* 
dies  and  scales — the  beaker  was  rapidly  cooled  by  cold  water, 
the  contents  thrown  on  a  filter,  and  washed  first  with  a  solu- 
tion of  carbonate  of  ammonia  mixed  with  caustic  ammonia,  and 
finally  with  dilute  caastic  ammonia  alone. 

The  splendid  gold  yellow  mass  of  interlaced  needles  and  scales, 
was  more  or  less  decomposed,  even  by  the  most  careful  washing, 
so  that  the  brightest  and  pnrest  parts  only  could  be  taken  for 
analysis,  nor  were  even  these  satis&ctory. 

C(2H,K,0,4  mean  of  5  dotwminttioiu,  81-26 
NH,  .  -  -  "  s  "  -  -  0-06 
Zb 10-08 

100-80 

The  fonnnla  SNHpsrZnO.C, ,  ^^    1 0.1  requires  :— 

2C^,HjN,0,4      ....        78-693 

SNH, 8-813 

2Zn 11-3&6 

10000 
The  salt  examined  may  be  either  this  compotmd  containing 
admixed  picrate  of  ammonia,  or  may  be  a  mixture  of: — 

SNHTZnO.C.jg^^    I  0,  with 


NH,ZnO.C, 


sW°- 


The  ftot  that  when  a  strongly  acid  solution  <^  zinc-chlorid  ia 
supersat orated  with  ammonia,  the  compounds  2NH,  ZnOHCl 
and  NH,  ZaO  HCl  successively  crystallize  out,  speaks  in  fiivor 
of  the  latter  hypothesis. 

Ammonvi-picraie  of  Oadmium. 

The  cadmium  salt  is  obtained  and  purified  in  exactly  the  same 
manner  as  the  zinc,  which  it  nearly  resembles :  it  is  however  noG 
so  bright  in  color,  but  pure  canary  yellow.  Like  the  zinc  salt  it 
redissolves  in  its  mother  liquid  iy  heat  without  decomposition, 
bat  like  almost  all  the  compounds  here  described,  when  wished 
with  pure  water  on  a  filter,  the  picric  acid  and  ammonia  wash 
throogh.  A  greyish  white  residue  of  oxyd  of  cadmium  remains 
behind. 

Heated  on  platinum  fnl,  the  salt  deflagratos  with  a  beautiful 
green  light 
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-7170  subsUnoegftve  '5247  piorioMid. 

-SSS2         "  »     -4877       "      "^ 

1-1459         "  "     .8452      "      " 

-6496        "  "    -16fiS  ul  unmoQuu. 

1-U69         "  "     -2945     " 

*604S        **  "    -6289  oUoridatinaU  ot  uunonis. 

■73St        "  **    'IfiOl  GBdmiua  ozjd. 

Tb«S0  lesoltB  lead  to  the  formola :— 


»»Hr2[oiO-C..8N6jo] 


'^(^a'^aN.O,,)         78-e7     78-44     72-86     7881  78-20 

SHHa  8-24       8-10       8*17       7-93  807 

2Cd  18-09     17-94  17-94 

100-00  99-24 

It  seems  faoireTer  sot  improbable  that  thia  ffubstgace  may  be 

a  mixture  in  nearly  equivalent  quantities  of  the  salts: — 

Kri^OdO.C.a  3^5  io   and   2NH^0.C,a  3^5  lo. 

for  reasons  nmilar  to  those  mentioned  in  the  case  of  the  ana 
■alt. 

Amm&nvz-piorate  of  Ohromiwn. 

This  salt  is  easily  obtained  from  an  ammoniacal  solution  of 
chromoxyd  which  may  be  prepared  in  the  following  manner : 

Three  grammes  of  potash  clm>me  alum  are  dissolved  in  water 
by  boiling,  the  solution  removed  from  the  fire  and  J4  c.  c  of 
pure  concentrated  sulphnric  acid  and  90  c  c.  of  liquid  ammonia 
addod.  A  strongly  alkaline  beautiful  purple  solution  is  thus 
obtained  which  may  be  preserved  in  well  stopped  vessels  quite 
filled,  for  a  considerable  time.* 

To  a  solution  prepared  in  this  manner,  a  strong  hot  solutioQ 
of  picrate  of  ammonia,  not  in  excess,  is  to  be  added.  Some 
precipitation  follows  at  once  which  increases  very  much  as  the 
solution  cools.  The  precipitate  is  thrown  on  a  filter  and  washed 
with  dilate  liquid  ammoma.  It  consists  of  splendid  green  me- 
tallic looking  scales  which  if  heated  with  a  considerable  qaanti- 
ty  of  water,  even  strongly  ammoniacal,  are  decomposed  with 

*  Wliila  itodjli^  the  ehromiaai  salt,  I  met  with  Vitrnfa  "  IsTMtigttioo  of  tb« 
nlta  of  chromium."  In  it  the  euthor  «t«tm  that  tlM  talla  of  ehrDmoiyd  modiflad 
bj  boQiDg  (^reea  modificetkm)  Kre  insolable  in  umnonui  except  sAer  tutTing  been 
boiled  in  lad  tod  predpitsted  by  emmonia.  It  will  be  obearred  that  tbe  ebora 
proMM  i*  tM>t  la  eonfonnitj  with  the  opiDion  of  H.  Frfmj,  w  it  U  there  abomi 
thftt  the  green  modificatkiti,  produced  by  boilinz,  is  readered  lolnble  io  animoDia  by 
tka  limpU  addiliaii  of  lulphicrie  acid  end  Tithont  tnj  applimtion  of  beat.  Tlw 
•oliuiou  in  ammoDia  is  alwayi  complete,  and  tiie  [HoceBa  nerer  &ili. 
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predpitation  of  chromoxvd.  On  cooling,  piorate  of  sntmoaia 
ct}«UllizeB  oat  Even  with  very  carefiil  waalmig  the  salt  is  al- 
ways partly  decomposed,  with  separation  of  green  ozyd  of  chto- 
miom. 

The  portions  that  were  least  decomposed  were  selected,  bat 
wtve  not  sofficientty  pare  to  give  any  satis&ctory  resul^  al< 
though  a  number  of  Bpedmens  wem  analyzed. 

1.  -6949  wlMlaBM  gave  -MtH  picrio  add. 

2.  -5637         "  "     -4785       «        " 

3.  -4446         «  "     .8709       «        « 

4.  -4446         "  "     -0179  Bwq.  ox.t 

5.  -6949         "  "    -0271     " 
Theee  numbers  cotrespond  to 


1.  C,,H,N,0,, 

84-02  pet  cent 

2.     " 

86-14   "    « 

3.      « 

8306    "    " 

4.     Cr 

2-78    «     « 

6.     " 

2-88     "    " 

resnlts  which  do  not  lead  to  any  aatis&ctory  conclosion,  bnt 
show  that  the  quantity  of  ammonia  salt  necessary  to  keep  the 
chromoxyd  in  solation,  throws  down  picrate  of  ammonia  simal- 
taneoosly  with  the  ammonia-picrate  of  chromium.  This  salt  ia 
Tery  beanlifal,  its  lustre  is  remarlcable. 

Ammonia-picrate  of  Manganese. 
If  amjnonia  be  added  to  a  solution  of  manganous  sulphate, 
previously  rendered  strongly  acid  with  chlornydric  or  nitric 
acid,  a  considerable  quantity  of  manganese  eecapea  precipitation, 
an  extremely  unstable  solution  is  obtained,  which  in  a  mv  min- 
Btes,  even  liefore  filtration  is  ended,  becomes  cloudy  again.  To 
give  the  solution  more  stability,  the  presence  of  a  very  large 
quanti^  of  ammonia  salt  ia  necessary,  a  circumstance  very  un- 
mvorable  for  the  prodnction  of  a,  pure  ammonia-picrate,  as  by  a 
Bolntion  bo  strongly  saline,  picrate  of  ammonia  (as  already  ob- 
served) is  at  once  precipitated.  The  following  were  the  obser> 
vatioDs-  made : — 

A.  If  a  cold  solution  of  picrate  of  ammonia  be  poured  into 
an  ammoniacal  solntion  of  mRuganese  prepared  by  adding  to  a 
oonoentrated  solution  of  manganons  sulphate  an  equal  volume 
of  dilute  chlorhydrio  acid,  and  then  ammonia  in  lawe  exoefls, 
there  ialls  a  precipitate  of  brilliant  satiny  scales,  mixed  however 
with  precipitated  manganons  oxyd,  which  is  readily  distinguish- 
able on  the  filter. 

B.  If  the  ammoniacal  solution  is  added  to  a  hot  moderately 
strong  Bolntion  of  picrate  of  ammonia  and  the  whole  be  rapidly 
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filtered,  the  liquid  passes  throngli  before  complete  precipitation, 
takes  place,  and  on  cooling,  granular  crystals  are  obtained  vliich 
rapidly  turn  brown  in  the  air.  Heated  on  platinniu  foil,  they 
turn  brown,  melt  and  deflagrate  sharply  witE  a  brilliant  white 
light. 

Neither  A,  nor  B,  yield  a  salt  sufficiently  pure  for  analysis. 
A,  always  contains  adinixed  manganous  oxyd  and  B,  picrate  of 
ammonia.  A,  bears  considerable  resemblance  to  the  chrome  salt 
just  described. 

1-0115  of  B  gave  -(HIS  picric  acid. 

So  large  a  percentage  of  picric  acid  correaponding  to  89'72  per 
cent  of  the  molecule  C,,H,K,0,,  probably  indicates  a  large 
admixture  of  picrate  of  ammonia,  which  cannot  be  removed. 
The  formula 

K:tf^nO.C,,^Q    I  O  requires  84-59  per  cent 


Ammoma-picrate  of  Iran. 
An  ammonia-picrate  of  protoxyd  of  iron  appears  to  exist.  If 
solution  of  protosalphate  of  iron  be  mixed  with  one  of  salam- 
moniac,  and  then  with  liquid  ammonia,  be  rapidly  filtered,  and 
the  filtrate  be  treated  with  picrate  of  ammonia,  a  dark  green 
crystalline  precipitate  is  obtained :  thrown  upon  a  filter  a  red 
liquid  passes  through  containing  a  portion  of  the  picrate  of  am* 
monia  reduced  by  the  ferrous  oxyd.  The  precipitate,  when 
heated  on  platinum  foil,  deflagrates  with  scintillations.  Heated 
with  solution  of  salammoniao  and  caustic  ammonia,  it  does  not 
appear  to  dissolve,  but  ferric  oxyd  is  thrown  down  and  picrate 
and  picramate  of  ammonia  remain  in  solution.  It  was  found 
impossible  to  obtain  this  salt  in  a  condition  to  admit  of  even  an 
approximate  determination  of  its  constitution. 

If  acetate  of  lead  be  treated  with  ammonia  in  excess,  and  if  to 
the  clear  solution  be  added  picrate  of  ammonia,  a  curdy  precip- 
itate, at  first  paie  yellow,  gradually  deepening  to  orange  color 
falls.  Heatea  on  platinum  foil  it  detonates  with  violence. 
Boiled  with  caustic  alkali,  it  disengages  no  ammonia.  The  re- 
sult of  on  analysis  showed  it  to  be  Marchand's  penta-basic  pi- 
crate of  lead,  4PbOPbO  C,,  g^Q    lo.    The  above  described 

salts  containing  ammonia  are  all  highly  crystalline.    The  lead 
compound  just  mentioned  is  amorphous. 

Other  ammonia  pioratea  exist  which  I  propose  to  examine 
bereafler. 

PUladelphia,  Jul;  14,  IBID 
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Abt.  SL — 2he  Quemaey  County  (Ohio)  MeUoritet, — a  complete 
account  of  the  phenomena  attending  tJieir  fall  witlt  a  chemical 
analytia  oj  litem ;  by  J.  Lawbencs  Smith,  M.D.,  Prof,  of 
Chemiatt-y  in  the  University  of  Louiaville,  Ky. 

AoREEABLT  to  the  promise  mnde  in  tfae  July  namber  of  this 
JourBal,  I  propose  giTino;,  as  far  as  possible,  a  complete  acconot 
of  the  remarkable  fall  of  meteoric  stones  tbat  occurred  in  the 
month  of  May  in  the  eastern  part  of  the  State  of  Ohio, 

I  have  thought  proper  to  call  them  the  Guernsey  County  Mete- 
oritcs;  since  we  are  commonly  in  the  habit  of  distinguishing  the 
meteorites  foand  in  this  country,  by  the  name  of  the  county  in 
which  they  fell  or  were  found.  All  but  one  of  the  great  num- 
ber of  meteoric  stones  that  fell  on  this  occasion,  were  found  in 
Guernsey  county  and  that  exceptional  specimen  fell  in  Musk* 
iagum  on  the  edge  of  Guernsey  county. 

Although  the  public  have  been  notified  of  this  phenomenon 
by  various  observers,  especially  by  those  who  gave  their  observ- 
aiions  in  the  July  number  of  this  Journal ;  yet,  as  this  paper 
was  nearly  completed  at  the  time,  and  ia  believed  to  embrace  f 
full  description,  it  is  as  well  to  present  it  to  the  public  as  it  is , 
combining  all  the  particulars  of  this  M]  of  meteorites,  the  most 
remarkable  ever  onserved  in  this  country,  and  equal  to,  if  not 
snipassing  the  famous  &11  at  I'Aigle  in  France,  wiui  which  it  has 
many  points  of  interest  in  common,  that  will  be  stated  in  the 
coarse  of  this  paper. 

My  attention  was  first  directed  to  this  occurrence,  by  a  short 
notice  of  it  in  a  newspaper,  as  being  an  earthquake  that  had  occur- 
red in  eastern  Ohio,  accompanied  with  a  shower  of  stones  Sus- 
pecting the  true  nature  of  tne  phenomenon,  I  immediately  visited 
the  spot,  where  it  waa  said  to  have  occurred  and  collected  the 
statements  of  those  persons  who  had  witnessed  the  fall.  It  was 
ascertained  that  on  Tuesday,  May  let,  I860,-  remarkable  pheno- 
mena transpired  in  the  heavens,  of  which  the  following  are  ac- 
counts given  by  different  observers,  men  of  intelligence  and  ob- 
servation. 

Mr.  McClenaban  states  that  at  Cambridge  in  Guernsey  county 
Ohio,  (lat  40°  4'  long.  81°  85')  about  twenty  minutes  before  one 
o'cloci^  p.  M.,  three  or  four  distinct  explosions  were  heard,  like 
the  firing  of  heavy  cannon,  with  an  interval  of  a  second  or  two 
between  each  report.  This  waa  followed  by  sounds  like  the  firing 
of  musketry,  in  quick  succession,  which  ended  with  a  rambling 
noise  like  distant  thunder,  except  that  it  continued  with  about  the 
same  degree  offctensity  until  it  ceased.  It  continued  two  or 
three  minutes  and  seemed  to  come  from  the  southwest,  at  an  ele- 
vation above  the  horizon  of  SO  to  40  degrees,  terminating  in  tho 
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Boatheaat,  at  about  the  same  elevation.  In  the  district  vheie  the 
meteorites  fell,  the  ^cplodona  weie  beaid  immediately  over- 
head. 

The  first  reports  were  bo  heavy  as  to  prodaoe  a  tremulotu  mo- 
tion, like  heavy  thander,  caosin^  the  glasB  in  windows  to  rattle. 
The  sound  was  so  singular,  that  it  caused  some  excitement  and 
alarm,  many  supposing  it  an  earthquake.  At  Bamesville,  twen- 
ty miles  east  of  Cambridge,  the  err  of  fire  was  made,  as  the 
mmbling  sound  was  thou^t  to  be  uie  roaring  of  fire. 

The  day  was  cool  and  the  sky  covered  at  the  time  with  light 
douds.  No  thunder  or  lightnmg  bad  been  noticed  that  day ; 
nor  could  any  thing  nnosual  be  seen  in  the  appearance  of  tne 
clouds.  Immediat^y  on  hearing  the  report,  this  observer  looked 
in  the  direction  it  came,  and  noticed  the  douds  dosely  bat  could 
not  see  any  thing  unusual. 

The  next  morning  it  was  reported  in  Cambridge  that  aerolites 
had  fiUlen  on  a  farm  in  the  vicinity  of  New  Concord,  (e^ht  miles 
east,  a  little  south  of  Cambridge),  enguiries  were  immediately 
instituted,  and  tfessts.  Noble  and  Hmes  state  that  they  were 
near  the  house  of  a  Mr.  Amspoker  at  the  time  of  the  first  ezplo- 
won,  which  seemed  directly  over  their  beads.  They  looked  up 
and  saw  two  objects,  apparently  come  through  the  clouds  produ- 
cing a  twirling  in  the  vapor  of  the  cloud  at  the  point,  where  they 
came  through,  then  descending  with  great  velodty  and  a  whiz- 
zing sound  to  the  earth — one  striking  about  SOO  yards  to  the 
aonmwest  of  them  and  the  other  about  100  yards  north. 

They  immediately  west  to  the  spot  where  the  first  fell,  and 
found  it  buried  two  feet  in  the  ground.  They  dug  it  out  and 
found  it  quite  warm  and  of  a  sulphurous  smell  The  other 
struck  a  fence  comer  and  breaking  the  ends  of  some  of  the  rails 
penetrated  into  the  earth  sixteen  or  eighteen  inches,  passing 
through  a  heap  of  dry  leaves ;  the  first  weighed  62  niB.,  the 
other  was  broken  up  but  must  have  weighed  aUout  40  Iba. 
Another  of  41  3)8.  weight,  not  seen  to  fall,  was  discovered  at  the 
bottom  of  a  hole  two  feet  deep,  where  it  had  fallen  on  stiff  turf, 
and  was  seen  at  the  bottom  of  the  hole,  having  carried  the  sod 
before  it  It  must  have  come  from  the  southeast  at  an  angle  of 
60°  with  the  horizon.  Many  were  discovered  to  have  Sillen 
southeast  of  Cambridge  but  of  smaller  dimensiooa  than  £hose 
already  referred  to.  At  the  time  of  the  ooourrence  nearly  all 
were  at  dinner,  or  in  and  about  their  houses.  The  stones  ob- 
tained were  meetly  found  near  houses,  where  they  were  seen  to 
fall,  as  the  sound  of  their  striking  the  ground  attracted  attention. 

Another  well  informed  observer,  Dr.  McConnel  of  New  Con- 
cord, (a  small  town  eight  miles  east  of  Cambrii^),  fhrnishes  the 
following  particulars.  On  Tuesday,  the  Ist  of  May,  at  twenty- 
eight  minatea  past  twelve  o'dock,  the  people  of  that  viciai^ 


J.  L.  Smith  on  the  Chtemsey  County  {0)ao)  Meteoritet.    89 

were  almost  panic  Btricken  bv  a  stmnge  and  terrible  report  in 
the  faeaveDS,  which  shook  the  houses  for  many  miles  distant 
The  fir^t  report  was  immediately  overhead,  and  afler  an  inter- 
val of  a  few  seconds,  was  followed  by  similar  reports,  with  such 
increasing  rapidity,  that  afler  the  number  of  twenty-two  were 
counted,  they  were  no  longer  distinct,  but  became  continuous 
and  died  away  like  the  roaring  of  distant  thunder;  the  course 
of  the  reports  being  from  the  meridian  to  the  southcnst.  In 
one  iostance,  three  men  working  in  a  field, — their  self  pos- 
session being  measurably  restored  from  the  shock  of  the  more 
terrible  report  from  above, — had  their  attention  attracted  by  a 
bozzing  noise  overhead  and  soon  observed  a  large  body  descend- 
ing, strike  the  earth  at  a  distance  of  about  one  hundred  yards. 
Repairing  thither  they  found  a  newly  made  hole  in  the  ground, 
from  which  they  extracted  an  irregular  quadrangular  stone 
weighing  fifly-one  pounds.  Tliis  stone  had  buried  itself  two 
feet  beneath  the  surface  and  when  obtained  was  quite  warm. 

To  this  we  add  the  following  statement:  "We  the  under- 
signed do  hereby  certify  ;  that  at  about  half  past  ttvetve  o'clock 
on  Tuesday,  May  the  1st,  1860,  a  most  terrible  report  was  heard 
immediately  overhead,  filling  the  neighborhood  with  awe.  Af- 
ter an  interval  of  a  few  seconds  a  series  of  successive  reports,  the 
moat  wonderful  and  unearthly  ever  before  heard  by  as  took  place, 
taking  a  direction  from  meridinn  to  southeast,  where  the  sounds 
died  away  like  the  roaring  of  distant  thunder,  jarring  the  houses 
for  many  miles  distant" 

Signed  by  A.  Q.  Gault,  Jas.  McDonnald,  Nancy  ^Mills.  Ichabod 
Grumman,  Samuel  Harper,  liev.  Jas.  0.  Murch,  Mrs.  M.  Speer, 
Ang'e  McKinney. 

The  above  is  from  those  who  heard  the  noises  but  did  not  see 
the  fill! ;  the  following  are  a  few  statements  of  the  many  I  col- 
lected from  tliose  who  witnessed  the  fall  of  the  stones.  I  ex- 
tract from  their  depositions  made  at  the  time. 

"  I  heard  the  reports  and  roaring  as  above  described.  And  a 
few  seconds  afterwards,  I  saw  a  large  body  or  substance  descend- 
ing and  strike  the  earth  four  or  five  hundred  yards  from  where 
]  then  stood:  and  that  I  in  company  with  Andrew  Lister,  re- 
paired to  the  spot  and  about  eighteen  inches  beneath  the  surface 
found  a  stoue  weighing  fifty  pounds."     Signed  by  Samuel  Reblu. 

"  Heard  tlie  reports  and  roaring  as  above  described  :  and  the 
.said  Mrs.  FiJiia  further  .=ay3,  that  a  few  seconds  afterwards  she 
heard  a  descending  buzzing  noise  as  of  a  body  fulling  to  the 
ground.  And  Miss  Cherry  also  says  that  she  was  standing  near 
Mrs.  Fillis,  henrd  the  same  and  saw  some  substance  descend  find 
strike  the  earth  some  one  hundred  yards  distant  and  that  Mrs, 
Fillis  repaired  to  the  spot  and  there  Vound  a  stone  eighteen  inches 
Am.  loca.  Bci.— Sicosn  Es::iu,  Voi.  XXXI,  No.  91.— Ji:t.,  1861 
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beneath  the  sur&ce  weighing  twenty'three  pounds."  Signed  by 
Agnes  Fillia,  Mary  J.  Cherry, 

"  I  dislinotly  heard  the  roaring  and  sounds  as  above  described 
and  a  few  seconds  after  the  above  report,  I  saw  descending  from 
the  clouds  a  large  body  that  struck  the  earth  about  one  hundred 
and  fiHy  yards  from  where  I  then  stood,  and  1  immediately  re- 
paired  to  the  spot  and  about  two  feet  beneath  the  surface  found 
a  stone  weighing  forty-two  pounds,  a  secsond  or  two  after  seeing 
tlie  first  stone,  I  saw  another  descend  and  strike  the  earth  about 
the  same  distance  from  where  I  stood,  I  also  took  the  last  men- 
tioned stone  from  the  earth  about  two  feet  beneath  the  sur- 
face ;  both  the  above  stones  when  taken  from  the  entth  were 
quite  warm.  I  also  saw  a  third  stone  descend."  Signed  by 
Samuel  M.  Noble. 

One  observer  saw  a  stone  fell  within  three  feet  of  his  horse's 
head.  One  of  the  most  southerly  stones  strnck  a  barn ;  while 
some  people  retired  within  doors  for  fear  of  being  struck. 

These,  with  many  others  of  a  similar  nature,  were  the  data  ob- 
tained near  the  region  of  the  fall  of  stones.  It  is  important  to 
remember,  that  to  these  near  observers  no  luminosity  or  dre  ball 
was  visible. 

In  addition  to  the  above  facts  collected  by  ourselves,  wa  have 
the  following  from  observers  at  more  distant  points  as  already 
published  by  Profs.  Andrews  and  Evans. 

From  the  data  they  have  collected,  they  consider  the  area 
over  which  the  explosion  was  heard,  as  probably  not  less  than 
one  hundred  and  fifty  miles  in  diameter,  "  At  Marietta,  Ohio,  the 
BOUQd  came  from  a  point  north  or  a  little  east  of  north.  The 
direction  of  the  sound  varied  with  the  locality.  An  examination 
of  all  the  different  directions  leads  to  the  conclusion  that  the  cen- 
tral point  from  which  the  sound  emanated,  was  near  the  southern 
part  of  Noble  county,  Ohio,"  its  course  being  "over  the  eastern 
end  of  Washington  county,  then  across  the  interior  of  Noble 
county,  then  over  the  southwestern  c«mer  of  Guernsey  and  the 
□ortbeastern  corner  of  Muskingum,  with  a  direction  of  about 
42°  west  of  north." 

"  Mr.  D.  Uackley  of  Jackson  county  states  that  he  was  stand- 
ing on  the  platform  at  the  railroad  station  in  Berlin,  20  miles 
south  of  Parkershui^  when  he  saw  in  a  northeast  direction,  a 
ball  of  fire  about  80°  above  the  horizon,  Itwasflyinginanorth- 
eriy  direction  with  great  velocity.  It  appeared  as  white  as 
melted  iron,  and  left  a  bright  streak  of  fire  behind  it,  which  soon 
faded  into  a  white  vapor.  This  remained  more  than  a  minute, 
when  it  became  crooked  and  disappeared." 

llr.  Wm.  C.  Welles  of  Parkersburp,  Virginia,  (lat  39°  10', 
long.  81°  24',)  about  sixty  miles  south  of  Cambridge,  saw  the 
meteorite  as  a  ball  of  fire  of  great  brilliancy  emerging  from  be- 
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bind  ODe  cloud  and  diaappeariog  behind  another.  Other  obser- 
vers at  some  distance  to  the  south  of  the  point  where  the  fall 
occarred  saw  this  meteorite  as  a  luminoos  body. 

The  aboTe  I  conceive  to  be  all  the  observaliona  worthy  of 
note  coDoemtng  the  fall  of  this  meteorite. 

The  time  of  the  day,  and  the  number  and  intelligence  of  the 
obaerrerSf  aoite  to  give  considerable  interest  and  valne  to  theae 
observationB.  While  some  of  them  show  points  of  difference, 
DBtoral  to  the  observation  of  eudden  and  startling  phenomena, 
ve  can  yet  deduce  from  them  many  conclusions  with  more  or 
len  accnracy,  thus: — 

T/ie  direction  of  the  Meteorite. — My  own  observations  of  two  of 
the  stones  which  fell  half  a  mile  apart,  enable  me  to  give  the  di> 
rection  of  the  meteor  with  some  degree  of  exactness.  The  first 
of  these  atones  struck  the  end  of  the  rails  of  a  Yirginia  (zig-zag) 
fencSj  half  way  down,  just  touching  the  middle  rail,  breaking  o^ 
more  and  more  of  each  rail  as  It  passed  to  the  ground.  Con- 
neetiog  the  points  of  fracture  by  a  line,  this  line  represents  a  de- 
scending cnrve  from  S.E.  to  N.W. 

Again,  the  stone  that  fell  at  Law's  (the  most  northerly),  strnct 
a  large  dead  tree  laying  on  the  side  of  a  hill,  sloping  N.W.,  passing 
throi^h  it  as  any  projectile  would ;  it  then  struck  a  small  clump 
(4  elders,  breaking  them  off  at  the  root,  falling  finally  at  the 
foot  of  the  hill.  A  line  connecting  these  pomts  shows  the 
carve  already  stated.  Coupling  with  this  the  observation  of  Mr. 
Callahan,  on  the  direction  that  one  of  these  stones  penetrated  the 
ground,  with  the  observed  path  of  their  distribution,  no  doubt 
can  retnain  that  the  general  direction  of  their  fell  was  from  S.E. 
to  N.W.,  striking  the  ground  at  an  angle  of  about  60°. 

Altitude  of  the  Meteorite, — This  is  a  point  that  can  be  deter- 
mined  bat  very  imperfectly  if  at  all.  It  may  have  been  when 
first  seen  40  miles  above  the  earth,  but  when  the  cxploeion  woa 
heard  it  must  have  been  nearer  and  was  even  still  nearer  when 
it  subdivided  and  was  scattered  ('exploded '  aa  usually  termed,) 
over  Guernsey  and  the  edge  of  Muskingum  counties.  It  is,  how- 
ever, but  proper  that  I  should  give  Prof.  Evans's  confutation! 
Irom  the  data  be  collected ;  they  were  published  in  the  July  num- 
ber of  this  Journal,  but  their  reproduction  will  not  be  out  of 
place  here. 

"  Mr.  William  C.  Welles  of  Parkersburg,  Virginia  (lat.  89" 
10',  long.  81°  24')>  B,  gentleman  of  liberal  education,  testifies 
that  being  about  three  miles  east  of  that  place  at  the  time  of  the 
ocearrenue,  he  happened  to  look  up  to  the  northeast  of  him,  and 
taw  a  meteor  of  great  size  and  brilliancy,  emerging  from  behind 
one  cloud  and  disappearing  behind  another.  When  about  So" 
east  of  north  he  tbmks  its  altitude  was  65°.  Now  the  distance, 
in  a  direction  S5°  east  of  north,  from  his  station  to  the  line  di- 
rectly under  the  meteor's  path,  Is  20  miles.    Calculating  from 
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ibese  data  I  lind  for  the  vertical  height,  taken  to  the  nearest 
unit,  48  miles:  This  was  at  a  point  in  Waahington  county  near 
the  border  of  Noble. 

"Mr.  C.  Hackley  testifiea  that  he  saw  the  meteor  from  Berlin 
in  Jackson  county.  It  crossed  a  cloudless  space  in  the  northeast, 
and  he  thinks  its  altitude,  at  the  highest  point,  was  S0°.  Mow 
the  disUince  from  Berlin  to  the  nearest  point  under  the  ineteor'B 
path  is  70  miles.  Tliesc  data  give  nearly  41  miles  for  its  verti- 
cal height  over  Noble  county,  a  few  miles  to  the  south  of  SoraUs- 
ville  (lat.  89°  53',  long.  81°  40'). 

"  Many  other  reliable  witnesses  have  been  found  who  saw  the 
meteor  through  openings  in  the  clouds  from  various  points  west 
of  its  path ;  and  whose  testimony  so  far  agrees  with  the  fore 
going  as  to  give  results  ranging  between  37  and  44  miles.  Care 
has  been  taken  as  far  as  possible  to  verify  the  data  in  each  case 
by  personal  examintion  of  the  witnesses.  The  angles  have  in 
most  instances  been  taken  as  pointed  out  by  them  from  their 
respective  posts  of  observation.  It  is  unfortunate  that  no  case 
has  come  to  our  knowledge  in  which  the  meteor  was  seen  from 
the  region  east  of  its  path.  But  it  was  a  circumstance  in  some 
respects  favorable  to  the  definiteneas  of  the  observations  made 
from  the  west  side,  that  the  observers  in  nearly  all  cases  saw  the 
meteor  only  at  one  point,  or  within  a  very  small  space  on  the 
heavens.  It  is  impossible  to  reconcile  the  various  accounts 
without  granting  that  its  path  was  very  nearly  as  above  de- 
scribed, and  that  its  height  did  not  vary  far  from  40  miles  as  it 
crossed  Noble  county. 

"In  regard  to  the  time  which  intervened,  at  different  places, 
between  seeing  the  fire-ball  and  hearing  the  report,  the  state- 
ments are  so  vague  that  not  much  reliance  has  been  placed  upon 
them.  It  may  be  remarked,  however,  that  they  will  essentially 
agree  with  the  foregoing  conclusions,  if  we  suppose  that  the  loud- 
est explosion  took  place  in  the  southern  part  of  Noble  county. 

"  I  will  add  under  this  head  the  statement  of  Mr.  Joel  Richard- 
son, of  Warren,  Washington  county,  who  from  a  place  six  miles 
west  of  Marietta,  saw  the  meteor  as  much  as  15°  or  20°  west  of 
north,  at  an  altitude  of  about  46°.  The  direction  in  this  cose 
was  so  oblique  to  the  meteor's  path,  that  the  data  are  of  little 
value  for  simply  determining  the  height ;  but  they  are  import- 
ant on  account  of  their  connection  with  the  place  of  the  meteor's 
last  appearance,  Mr.  Richardson  was  visited  by  the  writer,  and 
his  testimony  was  subjected  to  close  scrutiny.  If  we  take  the 
azimuth  at  15°  west  of  north,  we  shall  have  a  distance  of  41 
miles  to  thc'line  under  the  meteor's  path;  and  these  data  will 
give  about  41  miles  for  its  vertical  height  over  a  point  not  more 
than  a  mile  from  New  Concord,  at  the  extreme  western  limit  of 
the  district  along  which  the  meteorites  were  scattered.  If  we 
take  the  azimuth  at  20°  west  of  north,  both  the  distance  and  the 
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beigbt  will  be  greatly  augmented.  I  havo  found  two  persons 
liviug  near  Bear  Creek,  nine  miles  nonh  of  Marietta,  who  make 
statements  cloaelv  corroborating  that  of  Mr.  Biebardson. 

"  D.  Mackley,  £sq.,  a  lawyer  of  Jackson,  Ohio,  who  at  the  time 
of  the  occurrence  happened  to  be  at  Berlio,  about  six  milea 
northeast  from  the  former  place,  and  seventy  miles  from  the  near- 
est point  under  the  meteor  8  path.  He  took  pains  to  note  all  the 
facts  as  accurately  as  he  could  at  that  time;  and  he  afterwards 
returned  to  the  spot  in  order  to  determine  more  definitely  the 
points  of  the  compass.  His  testimony,  in  ansner  to  my  interro- 
gatories is  substantially  as  follows : — 

"The  meteor  first  appeared  to  me  at  a  point  about  55°  east  of 
north.  It  moved  northward  in  a  line  very  nearly  parallel  with 
tlie  horizon.  When  it  disappeared  it  bad  described  an  arc  of 
about  15°.  It  was  in  sight  about  6  seconds.  Its  altitude  was 
about  30°.  In  regard  to  its  size,  I  have  since  looked  at  the  sun 
through  a  thin  cloud,  and  I  think  the  apparent  diameter  of  tbe 
meteor  was  one-balf  that  of  tbe  sun." 

"  These  data  give  the  meteor  a  height  of  41  miles  over  the 
northern  boundary  of  Noble  county ;  a  diameter  of  three-eighths 
of  a  mile ;  and  a  relative  velocity  of  nearly  four  miles  a  second. 
The  results  agree  eufiScientiy  well  with  those  before  given," 

TeTnperature  of  the  Stones. — Several  of  the  largest  stones  were 
[ricked  up  ten  minutes  after  their  fall,  and  are  described  as  being 
aboat  as  warm  as  a  stone  that  had  lain  in  the  sun  in  summer. 
One  fell  among  dry  leaves  that  covered  it  after  it  had  penetrated 
Uie  ground;  the  leaves,  however,  showed  no  evidence  of  having 
been  heated ;  no  appearance  of  ignition  was  discovered  in  places 
or  objects  with  which  the  stones  came  in  contact  at  tbe  time  of 
their  fall,  so  that  their  temperature  must  have  fallen  &r  abort  of 
redness,  while  it  may  not  have  reached  that  of  200°. 

Size  and  Veloctty. — I  have  no  data  upon  which  to  calculate 
'other  of  these.  Prof.  Evans,  however,  as  just  quoted,  calculates 
from  the  data  above  given,  that  its  size  was  -|  of  a  mile  and  ve- 
locity four  miles  a  second. 

While  I  may  furnish  no  more  reliable  computations  from  the 
data  obtained,  I  may  be  excused  a  short  criticism  on  tbe  above 
results  to  prevent  too  hasty  conclusions  being  formed. 

As  regards  the  supposed  elevation  of  forty  miles  when  thefirtt 
rmoris  were  heard,  I  would  simply  ask  tbe  question,  is  it  possi- 
ble, with  the  established  views  of  the  conduction  of  sound  by 
rarefied  air  that  any  conceivable  noise  produced  by  a  meteorite 
forty  miles  distant  &om  the  earth,  in  a  medium  quite  as  rare  if 
not  rarer  than  the  best  air  pump  can  produce,  would  reach  us  at 
all,  or  if  so,  in  the  manner  described  by  observers  ?  This  ques- 
tion is  a  more  important  one  to  consider,  as  some  observers  on 
timilardata  have  calculated  the  elevation  of  meteorites,  where 
thej  were  first  heard  to  explode,  at  one  hundred  miles. 
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As  regards  tlae  size  of  tbe  meteorite,  I  have  bnt  to  refer  the 
reader  to  my  experimcDts  made  in  1854,  and  published  ia  this 
Journal  in  1855,*  to  show  the  perfect  fallacy  of  calculating  the 
size  of  luminous  objects  bj  their  apparent  disl^s,  and  I  shall  nave 
more  to  aay  on  the  same  subject  in  a  future  paper.  It  ia  import- 
ant to  note  that  the  nearest  approach  of  the  meteor  to  the  earth 
must  have  been  in  the  northern  part  of  Noble  and  in  Guernsey 
counties,  the  point  from  which  ite  moet  wonderful  display  seem- 
ed to  have  manifested  itself,  yet  ve  hear  nothing  of  its  future 
career  by  reports  from  observers  north  of  this,  while  its  approach 
from  the  south  to  this  point  was  noticed  by  a  number  of  ob- 
servers. 

I  need  hardly  state  my  own  convictions  are,  that  the  me- 
teorite terminated  its  career  in  Ouemsey  county,  and  that  the 
group  of  stones  which  constituted  it  were  scattered  broad  oast 
over  that  connty :  many  have  been  collected,  and  many  lie  buried 
in  the  soil  to  moulder  and  mingle  their  elements  with  those 
of  this  earth.  i. 

We  come  now  to  consider 
the  stones  that  fell  and  were 
collected.  Their  number 
was  over  thirty,  and  their 
places  of  falling  have  been 
plotted  with  some  care  in 
the  accompanying  map. 

The  localities  of  twenty- 
four  have  been  Ezed  with 
precision,  by  the  assistance 
of  the  Hon.  C.  J.  Albright; 
bat  from  the  diminished 
acale  of  the  map,  it  is  im- 
possible to  place  a  number 
by  each  dot  mtended  to  rep- 
resent the  locality  of  a  me- 
teoric stone.  No.  1  on  the 
map  is  the  spot  where  the 
largest  stone  was  found, 
weighing  108  fca.  No.  2  is 
the  next  Ini^t,  weighing 
66  B>8.,  and  No.  8,  the  small- 
est, weighingSoz.  Thelarg- 
est  were  at  the  northwest  ex- 
tremity, and  smallest,  at  the 
southeast,  the  space  over 
which  they  were  scattered,  was  about  ten  miles  long  by  threo 
miles  broad. 
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The  following  a  a  catalogae  of  24 : 

Na.  WaUht.  FbII  «■  hnp  of 

1  103  Iba Shenholt 

2  66     "  Law. 

3  62    "  Atnapokcr. 

4  50     "  Amvpoker. 

5  41     "  TorrenM. 

6  36     "  RcMoner. 

1  23^  «  HodgM. 

8  26     "  FilliB. 

9   16     "   Adair. 

10  16     "  Craig. 

11  Bi  "  Craiff. 

12  4j  "  Waller. 

13  4     "  BersBford. 

14  3|  "  Craig. 

15  3}"  SteveM. 

19  3$  "  Wall. 

17  3     "  Walker. 

18  2}  "  Claysville. 

19  2     "  Steveua. 

20  2     "  Wall. 

21  2     "  Sa»el)f. 

23  1     " Carter. 

23   1     "  Heskett. 

24   i     '•   UeakfltL 

Others  have  been  found  but  I  have  no  correct  record  of  their 

exact  position. 

Some  fifteen  of  these  stones  have  come  under  my  observation ; 
they  are  all  irregular  in  shape,  cuboidal,  wedge-shaped,  globular 
and  every  conceivable  form  that  irregular  fragments  of  stone 
may  be  supposed  to  possess;  they  all  have  ihe  well-known 
black  coating  with  a  sharp  outline  between  the  coating  and  grey 
moss  of  the  stone,  and  there  is  quite  a  unifortnity  in  the  charac- 
ter of  the  coating  in  both  small  and  lai-ge  atones. 

"When  broken  this  meteor  exhibits  a  grey  mass,  with  metallic 
particles  of  niokeliferous  iron,*  resembling  the  atones  I  examined 
that  fell  in  Harrison  county,  Indiana,  on  the  28th  of  March, 
18d9,  the  latter  however  is  the  coarser  grained  of  the  two.  Prof. 
Sbepard  who  is  familiar  with  the  meteoric  stones  preserved  in  the 
cabinets  of  this  country  and  in  Europe,  says :  "  In  its  internal 
aspect  it  approaches  the  stone  of  lekaterinosiaw,  Sussia,  (1825), 
though  it  is  somewhat  finer  and  more  compact.  In  crust  the 
two  are  identical.  It  is  also  similar  to  the  stone  Slobodka,  Bus- 
sia,  (Aug.  10th,  1818) ;  and  compares  closely  with  those  of  Po- 
Hiz,  (Oct.  18tb,  1819),  of  Nanjemoy,  Maryknd,  (Feb,  lOtb,  1828), 
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end  of  Kulescbowkn,  Russia,  (March  12tli,  ISU),  but  the  crnst 
is  less  smooth  on  the  Ohio  stone  than  in  tiiat  of  the  latter.  la 
fact  its  cliaracter  is,  that  of  a  large  portion  of  the  known  mete- 
oric stones." 

Tlie  general  thickness  of  the  crust  is  about  from  jV  ^  xV  of 
an  inch. 

The  following  is  the  figure  of  the  largest  stone  that  has  been 
found,  now  in  the  cabinet  of  Marietta  College,  and  described  by 
Prof.  E,  B.  Andrews,  (this  Jour.,  July,  1860,  page  104).  We 
reproduce  the  figure  from  Prof.  Andrews's  article  here  cited. 


Several  specimens  have  been  examined,  thej"  all  show  the  pres- 
ence of  the  same  minerals  with  a  slight  variation  iu  their  pro- 
portions as  might  be  expected  in  a  mass  not  homogeneous.  Its 
composition  is  fairly  represented  as  follows: — Specific  gravity, 
S'550,  varying  slightly  in  different  specimens.* 
In  100  pans,  there  are, — 

•      Nickcliferons  iron, I07 

Enrtliy  minerals, 8»3 

The  nickeliferous  particles  separated  by  a  magnet  from  the 
crushed  stone  and  well  washed,  presented  the  following  constitu- 
enta  in  100  parts. 

Iron, 87011 

Niikel, 12-3C0 

Cobalt, -421 

Co]}per,         -         •         •      miDUte  quan^tf  not  estimated. 

Pliosphorus, -012 

Sulphur, 1-080 

■  Mr.  JuLmun  ff,ttt  il  u  3-B417,  thin  Juunul,  [S],  in.  111. 
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The  salphur  comes  from  magnetic  pyrites  tliftt  the  meteorite 
coDtains  and  that  it  is  not  easy  to  Beparate  mechanically  from 
the  small  particles  of  nickeliferous  iron. 

The  earthy  part  when  freed  as  thbroughly  as  possible  from 
nickeliferoua  iron  (which  can  be  done  pretty  eSectually  by 
the  magnet),  yraa  treated  with  warm  dilnt«  muriatic  acid,  thrown 
on  a  filter  first  washed  thoronghly  with  water,  then  with  a  solu- 
tion of  potash  to  dissolve  the  last  portion  of  the  silica  of  the  de- 
composed portion  of  the  mineral.    The  result  was  in  100  parta : 

Soluble  portion, 63-7 

Insoluble     " 86-3 

The  earthy  material  analyzed  as  a  whole  was  found  to  contain, 

Silica, 47-30 

Oxyd  of  iron, 28-03 

Alumioa, 0-31 

Hagneaia, 24-63 

Lime, -02 

f^tih,-  •-■.■.■.■.■-■  -  b«* 

Maoganeee, trace. 

From  these  results  it  is  very  clear  that  the  mineralogical  con- 
stitution of  these  meteoric  atones  is  about  as  follows  in  100  parts. 
Nickeliferous  iron,         -        .        -        .         -        10690 

Schroibereito, -005 

Magnetio  pyrites, "003 

Olivine, 56-884 

Pyroiene, 32-416 

This  auras  up  the  history  of  this  meteoric  shower,  with  as  full 
an  account  as  possible  of  the  stones  that  fell  at  thrtt  time.  In 
the  first  part  of  this  paper  it  was  stated  that  this  fall  was  quite 
as  remarkable  a.'*  that  near  L'Aigle  in  France  in  1803.  Although 
it  does  not  ei^ual  this  latter  in  the  number  of  stones  that  were 
collected,  it  exceeds  it  in  the  size  of  the  stones  that  fell.  The 
largest  of  the  L'Aigle  stones  weighed  17^  fts.,  while  the  largest 
ia  the  present  case  was  103  lbs. 

There  are  many  points  of  coincidence  in  the  phenomena  and 
circumstances  attending  the  two  falls.  Were  I  to  copy  Blot's 
d^cription  of  the  phenomena  of  the  fall  at  L'Aigle  as  detailed 
to  the  Academy  of  Sciences  nearly  sixty  years  ago,  it  would  be 
but  a  repetition  of  what  has  been  written  m  the  first  part  of  thia 
paper. 

The  date  of  fall  at  L'Aigle  was  the  26th  of  April,  the  date  of 
the  Guernsey  fall,  May  lat;  time  of  the  day  of  the  former,  one 
o'clock,  of  the  latter,  twenty  minutes  of  one.  The  direction  of 
both  falls  from  southeast  to  northwest  The  extent  of  surface- 
covered  by  the  first  seven  and  a  half  miles  wide  by  two  and  % 
Ah.  Joii-a.  ScL— Sbcoud  Sekibs,  Vol.  XXXI,  No.  BL— Jaji.,  ISQL 
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half  broad,  by  the  latter,  ten  miles  long  by  three  wide.  And 
both  were  eeen  by  a  large  number  of  persoaa. 

Since  my  memoir  on  meteoritea  was  presented  to  the  American 
Association  for  the  Advancement  of  Science,  and  published,  I 
have  oollected  several  important  physical  and  chemical  data  that 
cannot  be  overlooked  in  the  study  of  the  nature  and  origin  of 
these  bodies,  I  will  merely  enumerate  some  of  them  now ;  re- 
serving for  a  future  occasion  the  proof  upon  which  they  are  based 
and  the  deductions  that  may  be  drawn  from  them.  Ist.  The 
light  emitted  from  meteoric  stones  does  not  arise  from  incandes- 
cence, but  from  electricity  or  some  other  cause,  2nd,  That  the 
noise  attending  their  fall  is  not  that  arising  from  the  explosion 
of  a  solid,  but  that  it  is  by  concussion  of  the  atmosphere  arising 
from  the  rapid  motion  of  the  body  through  it  or  in  part  due  to 
electric  diacnarge. 

8d.  That  meteoric  showers  are  not  the  results  of  fragments 
from  the  rupture  of  one  solid  body,  but  the  separation  of  small 
and  distinct  aerolites  that  have  entered  our  atmosphere  in  groups. 
4th,  That  the  black  coating  is  not  of  atmospheric  origin,  bat  is 
already  formed  when  these  bodies  enter  our  atmosphere. 

I  would  also  call  the  attention  of  those  engaged  in  the  exami- 
nation of  this  class  of  bodies  to  the  study  of  the  true  nature  of  their 
black  coating,  also  to  the  fact  that  observers  at  a  distance  often 
see  these  bodies  in  a  luminous  state,  while  those  situated  where 
tbey  iall,  do  not  observe  this  luminosity. 


Art,  XH. — Abstract  of  a  IHstnasion  of  (he  Influence  of  the  Moon 

on  (he  Drclinaiion  of  the  Magnetic  Needle,  from  the  observations 
at  the  Qirard  Golhqe,  Philadelphia,  between  the  years  1840  and 
1845 ;  by  A,  D.  Bache,  Superintendent  United  States  Coast 
Sur\'ey. 

The  existence  of  a  sensible  lunar  effect  on  the  magnetic  dec- 
lination has  already  been  established  by  the  labors  of  Brown, 
Kreil,  Sabine  and  others.  It  is  nevertheless  important  to  add 
the  weight  of  new  numerical  results  to  those  already  obtained. 

In  the  discussion  of  the- Philadelphia  observations  of  magnetic 
declination  already  presented  to  the  Association,  I  have  shown 
how  the  influence  of  magnetic  disturbances,  of  the  eleven  year 
period,  of  the  solar  diurnal  variation  and  its  annual  inequality, 
of  the  secular  change,  and  of  the  annual  variation  may  be  sev- 
erally eliminated,  leaving  residuals  from  which  the  lunar  influ* 
ence  is  to  be  studied. 

Each  observation  was  marked  with  its  corresponding  lunar 
hour  and  the  hourly  oonnals  used  for  comparisoB.    This  method 
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of  treatment  of  tbe  subject  is  that  followed  by  Qeneral  Sabine 
in  his  discussion  of  the  results  of  the  British  observations.  The 
details  of  the  method  will  be  better  understood  by  an  example. 

The  time  of  the  moon's  passage  over  the  meridian  of  Phila- 
delphia (upper  transit)  was  obtained  from  the  American  Alma- 
nac, the  small  correction  for  the  difference  of  longitude  being 
neglected.  The  observation  nearest  to  the  local  mean  solar  time 
of  the  moon's  transit  was  marked  with  a  zero,  signifying  O""  of 
lanar  time.  The  time  of  the  inferior  transit  was  next  obtained, 
and  the  observation  nearest  to  it  in  time  was  marked  12''.  'i'he 
greatest  difference  in  interval  between  the  moon's  transit  and 
the  time  of  observation  could  in  no  instance  exceed  half  an  hour. 
In  the  bi-hourly  series  the  observations  nearest  the  moon's  tran- 
sit, or  to  either  hour  angle,  one  hour  before  or  one  hour  after 
the  transit  was  marked.  The  mean  of  a  number  of  differences 
for  the  same  hours  will  thus  give  a  result  corresponding  suffi- 
ciently near  to  the  hour.  The  number  of  observations  interme- 
diate between  those  marked  O""  and  12''  were  marked  with  Ihe 
corresponding  hour  angle  by  interpolation,  care  being  taken  to 
note  tne  nearest  full  hoar  against  each  observation  in  the  bi- 
faourly  series.  The  hourly  series  begins  with  October,  1843.  In 
the  case  of  thirteen  observations  within  twelve  lunar  hours,  the 
one  nearest  midway  between  the  two  consecutive  lunar  hours 
vas  omitted. 

The  month  of  March,  1842,  is  selected  as  an  example  of  work- 
ing the  bi-bourly  series,  and  the  tables  are  given  in  the  complete 
paper  which,  it  is  expected,  will  be  published  in  the  Smithsonian 
CoDtributions  to  Knowledge. 

One  of  the  first  questions  to  be  determined  is,  how  many  of 
these  residuals  most  be  used  to  give  a  definite  result,  another  one 
is,  whether  numbers  deduced  from  different  parts  of  the  series 
would  give  harmonious  results.  To  test  both  of  these  the  ob- 
servations were  formed  into  three  groups,  one  containing  4900 
in  19  months  of  1840  and  '41 ;  another  6715  results  in  21 
months  of  1342  and  '48 ;  and  a  third  10029  results  in  18  months 
of  1844  and  '45;  in  all  21644  results. 

The  tables  for  the  several  months  and  for  each  year,  showing 
the  residuals  for  each  lunar  hour,  are  given  in  the  complete  me- 
moir in  detail,  as  also  the  results  of  the  discussion  of  groups  I 
and  II,  and  of  III,  in  which  all  the  observations  are  united. 
Special  investigation  showed  that  the  weights  were  nearly  pro- 
portional to  the  number  of  observations,  a  result  which  indicates 
that  DO  undue  constant  errors  infiuence  the  result. 

The  results  of  the  discussions  of  these  three  groups  were  also 
expressed  by  Bezel's  formula  and  treated  by  the  method  of 
least  squares.  Two  terms  of  the  formula  suffice  to  represent 
the  obserrationa,  and  there  is  no  constant  term,  indicating  that 
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the  mooD  has  no  specific  constant  action  of  deflection  on  tho 
needle.  The  coefficient  of  the  first  term  is  small,  the  character 
of  the  curve  depeoding  chiefly  upon  tbesecond  term  which  pro- 
duces a  double  crested  curve  showing  two  eastern  and  two  west- 
ern deflections  in  one  lunar  day.  The  difference  in  the  amount 
of  the  eastern  and  of  the  western  ranges  depends  upon  the  coeffi- 
cient of  the  first  term.  The  progression  of  the  hourly  values  is 
systematic,  and  the  agreement  between  the  computed  and  ob- 
served values  is  satisfactory.  On  the  Diagram  B,  the  observed 
values  are  indicated  by  dots  and  the  smooth  curve  results  from 
the  equation. 

The  ditference  between  the  curves  of  deflection  for  the  eastern 
and  western  hour  angles  shown  in  the  curve,  enables  US  to  de- 
termine the  diurnal  lunar  tide  and  is  drawn  on  the  plate  and 
represented  by  the  first  term  of  the  formula.  The  interference 
of  the  two  curves  gives  the  observed  form. 

The  curves  all  agree  in  tlicir  distinctive  characters,  and  show 
two  east  and  two  west  deflections  in  a  lunar  day,  the  maxima 
W.  and  E.  occurring  about  the  upper  and  lower  culminations 
and  the  minima  at  the  intermediate  six  hours.  The  total  range 
hardly  reaches  0'-5,  These  results  agree  generally  with  those 
obtained  for  Toronto  and  Prague.  From  8000  to  10000  obser- 
vations seem  to  be  required  to  bring  out  the  results  satislactorily, 
and  the  best  results  are  derived  from  the  use  of  both  groups. 
The  principal  western  maximum  occurs  six  minutes  after  the 
lower  culmination  of  the  moon  and  amounts  to  0'"23.  The  sec- 
ondary maximum  occurs  fourteen  minutes  after  the  upper  cul- 
mination and  amounts  to  0''18.  The  principal  maximum  occurs 
at  C""  17"  after  the  lower  culmination,  the  easterly  deflection  be- 
ing 0''22.  The  secondary  maximum  at  Q*^  03™  after  the  upper 
culmination  has  a  deflection  of  0"'19.  The  greatest  range  is  27" 
and  the  secondary  2'i".  The  epochs  of  the  maxima  and  minima 
are  ibund  from  the  formuke  to  be  at  a  mean,  ten  minutes  after 
culmination.  The  probable  error  of  a  single  computed  value  of 
the  lunar  diurnal  variation  is  ±l"-32.  The  Toronto  observations 
gave  dtl"'37  from  more  than  twice  the  number  of  observations,  so 
that  the  Philadelphia  observations  appear  to  be  worthy  of  every 
confidence.  At  Toronto  from  the  second  investigation,  embracing 
about  44,000  observations,  the  western  and  eastern  deflections  bal- 
anced, giving  for  the  range  38"'3.  The  Prague  observations  also 
confirm  the  nearly  equal  deflections  (mean)  to  the  west  and  east. 
The  ejwchs  of  the  maxima  and  minima  were  found  from  the  four 
roots  of  the  equation  0=0-029  cas(fl-|-295°)-l-0-414cos(2S-H8o'') 
which  gave  ten  minutes  as  the  mean  time  elapsed  between  the 
moon's  passing  the  meridian  and  the  time  of  maxima  of  deflec- 
tion. If  we  take  the  four  phases  into  account  the  lunar  action 
seems  to  be  retarded  tea  minutes,  which  may  be  termed  the  ^unor 
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magnetic  interval  for  the  Philadelphia  atatioD.  At  Toronto  the 
intervals  are  DOt  so  regular.  '  The  secondary  range  exists  there, 
and  is  also  a  marked  feature  in  thePrague  results. 

The  lunar  diurnal  variation  seems  to  be  the  subject  of  an  ine> 
quality  depending  on  the  solar  year,  for  the  investigation  of 
which  the  preceding  results  were  rearranged  in  two  groups,  one 
containing  the  hourly  values  for  the  summer  months  {April  to 
September),  the  other  the  values  for  the  winter  months  (October 
to  March ^.  For  the  summer  season  we  have  11087  observations, 
and  for  tne  winter  10557. 

In  the  complete  memoir  the  tables  of  the  hourly  sums  of  the 
lunar  variations  for  the  summer  and  winter  seasons  are  given, 
and  the  tabular  results  are  expressed  analytically.  The  curves 
represeDting  them  are  shown  in  the  annexed  Diagram  C. 

The  characteristic  feature  of  the  annual  inequality  in  the  lunar 
diurnal  variation  is,  therefore,  a  much  smaller  amplitude  in  win- 
ter than  in  summer.  Kreil  indeed  inferred  from  the  ten  year 
series  of  the  Prague  observations  that  in  winter  the  lunar  diur- 
nal variation  either  disappears  or  is  entirely  concealed  by  irreg- 
ular fluctuations,  requiring  a  long  series  for  their  elimination. 
The  method  of  reduction  which  he  employed  was  however  less 
perfect  than  that  now  used.  The  second  characteristic  of  the 
irregularity  consists  in  the  earlier  occurrence  of  the  maxima  and 
minima  in  winter  than  in  summer.  The  winter  curve  precedes 
the  summer  curve  by  about  one  and  three  quarter  hours.  Both 
these  features  are  well  expressed  in  the  diagram  0.  At  Toronto 
the  same  shifting  in  the  maxima  and  minima  epochs  was  no- 
ticed, but  the  other  irregularity  in  the  amount  of  deflection  is 
Dot  exhibited.  It  seems  probable  that  the  Philadelphia  results 
are  more  typical  in  form  than  those  either  of  Prague  or  Toronto. 

It  is  also  apparent  that  the  smaller  deflection  at  the  upper 
culmination  in  the  annual  mean,  when  compared  with  the  de- 
flection at  the  lower  culmination,  is  entirely  produced  by  the 
feeble  lunar  action  in  winter.  The  maximum  west  deflection  in 
summer  occurs  actually  near  the  upper  culmination.  At  the 
same  season  the  maximum  east  deflection  is  still  retained  (as  in 
the  annual  curve)  about  six  hours  after  the  lower  culmination. 
In  the  winter  season  this  last  mentioned  maximum  east  deflection 
is  actually  the  smaller  of  the  two.     We  have 

-  35"-4,  B«condarf  81"-8 
25  -2,         "  15  -6 

-  10  -2,  16  -a 

At  Pragne  the  maximum  summer  range  was  44". 

I  next  proceed  to  examine  whether  the  phases,  declination 
or  parallax  of  the  moon,  have  any  sensible  effect  upon  the 
magnetic  declination.    Dr.  Kreil  found  from  a  ten  years  series 
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of  oljservntions  at  Prague,  that  there  was  no  specific  change  in 
the  position  of  the  magnet  dejiending  upon  the  moon's  phases 
and  pnrallas,  but  that  tlit:  declination  was  6"'8  greater  when  the 
moon  was  at  the  greiitest  northern  declination  than  when  at  the 
greatest  aoutheni  dechnation.  On  the  contrary  Mr.  Brown  &om 
the  Mnkerstoun  observations,  a  much  shorter  series  than  the 
one  at  Prague,  iuferred  that  there  waaa  maximum  of  declination 
two  days  after  the  full  moon.  He  also  found  a  maximum  cor- 
responding to  the  greatest  northern  declination  of  the  mooQ, 
but  does  not  appear  to  have  invesLigated  the  effect  of  distance. 

The  residuals  which  we  have  been  treating  enable  us  at  once 
to  examine  these  several  points. 

Beginning  with  the  lunar  phases,  the  daily  means  for  the  day 
of  full  and  new  moon,  and  for  two  succeeding  days,  were  com- 
pared with  the  monthly  mean  declination.  In  case  any  of  the 
hours  were  disturbed,  the  monthly  normnl  for  the  hour  was  sub- 
stituted for  the  disiurbed  observation  before  the  mean  was  taken. 
If  one  half  or  more  of  the  hourly  readings  were  disturbed,  the 
dflily  mean  was  altogether  omitted.  Accidental  omissions  of 
hourly  observations  were  supplied  by  the  hourly  normal.  The 
half  monthly  normals  were  then  compared  with  the  half  monthly- 
means.  In  the  table  of  differences  thus  formed  equal  weight  is 
given  to  the  bi-hourly  and  hourly  observations.  The  daily  mean 
having  been  subtracted  from  the  monthly  mean,  the  positive  sign 
indicates  a  western  deHection  and  the  negative  sign  an  eastern 
one,  as  compared  with  the  normal  position.  The  following  table 
contains  the  results : 


Full  moon, 
1st  day  after, 
2d  day  after, 

New  moon, 
1st  day  after, 
2d  day  after. 

Sum  or 
defleotlonB 

Unra 
ber. 

DeOeoUon. 

±0'-07 
±0'09 

+11-6 

-  7-1 

-  9-3 

-11-5 

til 

52 
51 

4S 

43 

47 
49 

+0-22 
-014 
-019 

-0-27 
-1-0-03 
-i-009 

-(-O'-IO 
-0-08 
-0-08 

-0  -12 
-1-0-01 
+0  04 

The  effect  is  very  small,  scarcely  much  beyond  the  probable 
error ;  but  the  table  indicates  that  the  north  end  of  the  magnet  is 
deflected  to  the  westward  0''1  at  the  full  and  aa  much  to  the 
eastward  at  the  day  of  new  moon,  the  range  between  full  and 
new  moon  being  0'-2.  A  more  definite  result  could  hardly  bo 
expected  from  a  series  of  observations  extending  over  but  five 
years. 

Treating  the  effect  of  the  moon's  variation  in  declination  iQ 
predsely  the  satne  manner  we  obtain  the  following  results : 
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Ileao  deflection. 
Ono  da;  before, 
At  moon's  max.  daclin., 
One  day  after, 

Heftn, 


Onedaj  after, 


-0 

■20 

-n 

■10 

-0 

■09 

-0 

■18 

-0 

(14 

-0 

07 

+0 

-14 

+0 

01 

from  64  daja  of  obferration. 


The  results  do  not  positively  prove  a  deflectioa  of  tbe  maffnet 
dependiog  oq  tbe  moon'a  greatest  north  and  south  declinaliOD. 
The  amount  resaltiog  from  the  compariaona  being  of  nearly  the 
same  ma^itude  as  its  probable  error. 

A  similar  investigation  with  respect  to  the  moon's  distance 
from  the  earth  gives  the  following  results. 


Heao  deflection. 
One  day  before, 
At  mooa'a  pen'gee, 
One  day  after, 


One  day  before. 
At  moon'a  apogee, 
One  day  after, 


—  O'lSj  from  60  days  of  observation. 
-0-18      "     41  " 

-OOO'     "59  " 


The  difference  being  of  the  same  order  of  macpitude  as  the 
probable  errors,  no  conclusion  as  to  the  eSect  of  distance  can  be 
drawn  from  tbera. 

I  propose  hereafter  to  extend  the  discussion  of  the  moon 's  effect 
en  ike  declination  to  the  effect  on  the  earth's  magnetic  force. 


SCIENTIFIC     IHTELLIOEVCE. 

I.   CHEMISTRY  AND  PHYSIC3. 

1.  On  the  Chtmkal  Analymt  of  the  Solar  Atmoiphere. — Eircbhotf 
liaa  coramnnicated  botob  further  results  of  his  remarkable  investigntiuns 
on  tlie  const! tuti in  of  the  solar  atrnosphere,  a  notice  of  which  hss  already 
been  given  in  tbis  Journal.  The  author  maintains  that  (he  sun  hns  an 
ignited  gueous  atmosphere  which  encloses  a  core  of  still  higher  tempera- 
tore.  If  we  could  see  the  Huectriim  of  this  atmosphere,  we  should  detect 
tbe  bright  lines  which  are  characteristic  of  the  metals  existing  in  it,  and 
■boald  recognize  the  metals  themselves  from  these.  The  more  strongly 
luminotis  body  of  the  sun  does  not  however  permit  the  spectrum  of  his 
atmotfiivn  to  appear.    It  inverts  this  spectrum  so  that  instead  of  tbe 
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bri^bt  lines  whicb  tbe  epectrum  of  the  atmosphere  alone  would  exhibit, 
dark  ones  make  their  appearance.  We  see  therefore,  only  the  negative 
image  of  the  spectnim  of  the  sun's  atmosphere. 

In  order  to  study  the  solar  spectrum  with  the  requisite  degree  of  accu- 
racy, Kirchhoff  procured  from  the  workshop  of  Steinheil  an  apparatus 
consisting  csseDtially  of  four  large  flint  glass  prisms  and  two  teleecopes. 

With  this  apparatus  the  spectra  are  seen  in  a  hitherto  unattainable 
degree  of  distinctDess  and  purity.  It  exhibits  in  the  solar  spectrum 
thousands  of  lines  with  such  clearness  that  they  are  easily  distinguished 
from  each  other.  It  ia  the  aathor's  intention  to  draw  the  whole  spectrum 
as  seen  with  his  apparatus,  and  he  has  already  done  this  for  the  portion 
which  lies  between  Fraunhofer's  lines  D  and  F. 

This  apparatus  exhibits  the  spectrnm  of  an  artificial  source  of  light  with 
the  same  distinctnesa  as  the  solar  spectrum,  provided  only  that  the  inten- 
sity of  the  light  is  sufBcient.  A  common  gas  flame  in  which  a  metallic 
compound  evaporates,  is  usually  not  auffioiently  luminoua  but  an  electric 
spark  gives  with  the  greatest  distinctness  the  spectrum  of  the  metal  of 
which  the  electrodes  consist  A  large  Ruhmkorn'a  induction  coil  yields 
electric  sparks  in  such  rapid  succession  that  the  spectrum  can  be  observed 
as  easily  as  that  of  the  sun. 

A  very  simple  arrangement  permits  the  comparison  of  the  spectra  of 
two  sources  of  light.  The  rays  of  one  of  the  sources  may  pass  through 
the  upper  half  of  the  vertical  slit,  while  those  of  another  pass  through 
the  lower  half.  When  this  is  tbe  case,  one  of  tbe  two  spectra  is  seen 
immediately  beoeath  the  other,  and  it  is  easy  to  determine  whether  coin- 
ddent  lines  occur  in  both. 

In  this  manner  the  author  satisfied  himself  that  all  the  bright  lines 
peculiar  to  iron  correspond  to  dark  lines  in  the  solar  apectrum.  In  the 
portion  of  the  spectrum  between  D  and  F,  about  70  particulariy  well- 
marked  lines  occur,  resulting  from  the  iron  in  the  sun's  atmosphere. 

Iron  is  remarkable  on  account  of  the  great  number  of  distinct  lines 
which  it  produces  in  the  solar  spectrum ;  magnesium  is  interesting  beoausa 
it  produces  the  group  of  Fraunhofer's  lines  lying  in  the  green  denoted  by 
Fraunhofer  by  6,  and  conMsting  of  three  very  strong  lines.  Very  distinct 
dark  lines  in  the  solar  spectrum  correspond  to  the  bright  lines  produced 
by  chromium  and  nickel,  and  we  may  therefore  regard  the  presence  of 
these  substances  in  the  sun's  atmosphere  as  proved.  Many  other  metala 
appear  however  to  be  wanting  in  the  sun's  atmosphere.  Silver,  copper, 
zinc,  lead,  aluminum,  cobalt  and  antimony  have  extremely  brilliant  linea 
in  theii  spectra;  hat  no  distinct  dark  lines  in  the  solar  spectrum  corres- 
pond to  these. 

Many  metallic  compounds  do  not  give  in  a  gas  flame  the  spectrum  of 
their  metal,  because  they  are  not  sufficiently  volatile  :  in  these  cases  the 
spectrum  may  be  made  to  appeM  by  means  of  the  electric  spark.  It  ia 
true  that  in  this  case  the  spectnim  of  the  metal  of  which  the  electrodes 
consist  and  that  of  the  air  in  which  the  spark  passes  ia  also  seen.  To 
avoid  the  difficulty  arising  from  tbe  very  great  number  of  bright  lines 
of  which  the  spectrum  of  every  electric  spark  consists,  it  is  oecessair 
to  have  recourse  to  a  particular  arrangement  The  electric  spark  la 
allowed  to  pass  at  the  same  time  between  two  similar  pairs   of  eleo- 
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tro'c*,  the  light  of  one  Bpark  being  allowed  to  pns  throagh  tb«  up- 
per, thftt  of  bDB  other  through  the  loner  half  of  the  ilit,  so  that  one 
^ectnim  »  seen  abore  the  other.  When  the  two  paira  of  electrodes 
are  elaao,  the  two  ipeotra  are  perfect!;  aimilar :  when  howerer  a  me- 
tallic oainpoand  it  plaoed  upoo  one  pair,  the  corresponding  ^wctriim 
immediately  abowa  the  lines  belonging  to  the  mettJ  introduced.  The 
atitfaor  haa  Mtisfiad  himaelf  that  in  this  matiner  even  the  metals  of 
the  rare  eartha,  yttrium,  erbium,  terbium,  etc,  may  be  recognized  moat 
quickly  and  certainly.  It  ia  therefore  to  be  expected  that  by  the  help 
«  Rnhmkorff'a  apparatus,  the  apeotral  method  of  analysin  may  be  ex- 
tended to  the  detection  of  all  metala.  The  researches  which  the  author 
has  uniJertaken  ia  connection  with  Bunsea  will,  it  is  hoped,  determine 
this  point. — JourTialJvrprakt.  ChemU,  No.  16,  1860. 

2.  On  a  JVeie  Alkaline  Metal. — Bunsbk  has  discovered  in  the  waters 
of  ter«r«l  mineral  apriugs,  a  new  alkaline  metal,  the  e.'sistence  of  which 
was  fiiat  detected  by  the  spectral  method  of  qualitative  Analysis,  already 
noticed  in  this  Joureal.  The  new  alkali  exists  ia  these  waters  together 
with  potassium,  sodium,  and  lithium,  and  its  presence  may  be  shewn 
hy  the  spectral  analyais  with  the  greatest  facility,  although  only  a  few 
milligrammes  are  contained  in  several  kilogrammes  of  the  material. 
Hie  author  gives  only  a  very  brief  preliminary  notice  of  the  new  metal, 
promising  a  more  extended  investigation.  The  chiorid  may  be  distin- 
guished m>m  the  chlorida  of  sodium  and  lithium  by  the  yellow  precipi- 
tate which  it  gives  with  chiorid  of  platinum.  It  is  distinguished  from 
potassium  by  the  aolubility  of  its  nitrate  in  alcohol.  The  vapors  of  the 
compounds  of  this  metal,  when  heated  ao  as  to  become  luminous,  give 
an  extremely  characteristic  spectrum,  which  at  the  same  time  exhibits 
the  remarkable  simplicity  of  the  spectra  of  the  other  alkaline  metals.  Its 
^Mctrum  consists  of  only  two  biua  lines — a  weaker  line,  corresponding 
with  the  blue  strontium  line  and  another  which  lies  only  a  little  further 
toward  the  blue  end  of  the  spectrum,  and  which  vies  in  intensity  and 
sharpness  of  definition,  with  the  red  line  of  lithium. — Journal  fUr  prakt. 
Chemie,  16,1860. 

3.  On  iJu  colon  ef  Flamtt, — Hsbz  has  commnnioated  some  invesUgap 
tioos  on  the  coloration  of  the  flames  of  Bunsen's  burner  and  of  hydrogen 
gas  produced  by  the  presence  of  rarioas  substances.  These  observntiona 
may  be  considered  ss  supplementary  to  those  of  Bunsen  already  noticed 
in  this  Journal,  and  although  less  certain,  sre  simpler  and  more  easily 
applied  than  the  processes  m  the  spectral  analysis.  The  author  employs 
a  flame  of  pure  hydrogen  as  well  as  that  of  Bunsen's  burner,  and  in  addi- 
tioo,  makes  use  of  bine,  violet,  red  and  green  glasses.  The  new  substan- 
ees  which  he  describes  as  giving  characteristic  colors  to  the  flame  of 
Bunsen's  burner,  are  nitric,  chromic  and  moljbdic  acids,  while  phoaphoHo 
and  sulphuric  acids  give  a  peculiar  coiora^on  to  the  daric  core  of  the  flame 
of  hydrogen. 

Tie  flame  of  Bunsen's  burner  gives  three  sorts  of  colors — a.  Bordw? 
colors.  These  are  of  course  peculiar  only  to  the  moat  volatile  substances. 
To  produce  them,  the  loop  of  plntinuro  wire  is  to  be  hekl  outside  of  the 
imoM  aboot  one  or  two  milliiQeten  from  the  lower  portion  of.  the  outer 
Umit    h.  Mantle  colors — those  namely  which  are  s«eo  when  the  sulataaca 
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»  held  in  tbe  brigbt  blue  colored  mnntle  which  forms  the  outer  portion  of 
tlie  flame,  e.  Flume  colors.  To  produce  these,  the  loop  is  to  be  heU 
horiioiitally  and  in  the  hottest  part  of  the  mantle.  The  hydrogen  Asm* 
yields  another  specie*  of  color — vii,  the  core  colors.  These  are  produced 
only  by  iulphuric  and  phosphoric  acids,  which  communicate  respec^trelj 
a  blue  and  green  tinge  to  the  cold  core  of  the  hydrogen  flame. 

Nitric  and  nitrous  adds  dre  a  bronse  green  border  color,  nsvally  with 
an  orange  colored  border.  The  test  is  to  be  previously  dried  in  the  flnm«, 
and  dipped  into  a  solution  of  bi-sulpbate  of  potash,  or  into  dilute  nioriatio 
acid.  Rcoording  as  we  wish  to  test  for  nitric  or  nitrous  acid.  Tlie  sensi- 
bility is  about  ^u  mgrm.  Compounds  of  ammonia  and  cyaiu^n  givv 
the  same  bronze  green  border,  but  more  faintly. 

Phosphoric  acid  gives  a  grey -yellow-green  border  color,  as  well  M  • 
beautiful  green  core  color.  The  dry  test  is  to  be  dipped  into  solpburio 
acid  and  held  in  tlie  flame  in  the  manner  above  pointed  out,  in  order  to 
show  the  border  color.  The  sensittvaness  is  gj^,,  mgrm.  The  green  cot» 
color  is  lc«s  sensitive,  but  indispensable  in  recognizing  phosphoric  acid  in 
the  presence  of  large  quantities  of  boric  acid,  and  is  produced  by  alter- 
nately moistening  Uie  test  with  a  solution  of  fluositicic  acid,  and  holding 
it  till  ignition  in  the  hydrogen  flame,  until  the  color  distinctly  appears. 

Sulphuric  acid  produces  a  beautiful  blue  oore  color,  being  reduced  to 
sulphurous  acid.  Free  sulphuric  acid  gives  the  color  when  the  platinDtn 
loop  is  held  in  the  border  of  the  flame,  but  a  sulphate  must  be  held  in  tha 
middle  of  the  flame.  In  the  latter  case,  it  is  well  to  dip  the  test  into 
strong  muriatic  or  fluo-rilicic  acid.  The  seneibility  for  sulphuric  acid  is 
xoW  nigrm.,  for  a  sulphate,  yq^tt  mgrm. 

Boric  acid  gives  a  beautiful  green  mantle  color,  which  is  so  intense  that 
the  acid  may  be  recognized  in  the  presence  of  large  quantities  of  pboa~ 
phoricAcid.  The  senutnli^yj^  mgrm.  Borates  are  to  be  decomposed 
vith  sulphuric  add. 

Chromic  acid  gives  a  dark  brownish  red  border  color,  and  a  rose  red 
mantle  color.  The  sensibility  is  yu^ir  mgrm.  The  dry  test  is  to  be 
moistened  with  conceutrated  sulphuric  acid,  and  held  in  the  border. 
Oxyd  of  chromium  gives  no  color,  and  is  to  be  first  oxydized  to  chromic 
acid  by  moistening  with  a  solution  of  hypochlorite  of  soda,  and  drying. 
Holybdic  acid  ^ves  a  yellowish  green  flame-color  tike  that  of  baryta,  which 
is  however  very  fleeting,  and  only  occurs  on  moistening  the  test  with  mu- 
riatic acid. 

Muriatic  acid  givea  a  very  weak  greenish  blue  border-color,  which  laata 
for  a  very  short  time,  and  Aerefore  does  not  deserve  attenlion.  The  acid 
is  however  decomposed  into  free  chlorine  which  may  easily  be  recognised. 

Folnsh  gives  a  grey  blue  mantle-color  and  a  rose  violet  flame  color. 
Tliese  colors  appear  reddish  violet  through  the  blue  glass,  violet  through 
a  violet  glass,  and  blue  green  Ihrough  a  green  glass.  Potash  is  recognized 
in  the  presence  of  lithia,  as  well  as  through  so  thick  a  layer  of  blue  ginsa 
that  the  iitliium  red  is  no  longer  visible.  The  test  is  to  be  moistened  with 
Bulphuric  acid,  and  repeatedly  exposed  to  the  flame  for  a  short  time.  The 
■ensibili^  is  ^r.^rnr  mgrm.,  for  blue,  i-j-.ihnr  nigrm.  for  green  glass. 

Soda  gives  an  orange  yellow  flame-color,  which  in  very  largo  quantities 
appeara  pure  blue,  but  in  small  quantities  ia  invisible  Uirongh  tlie  bine 
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glus ;  Uirough  tbe  green  glan,  the  soda  flune  appwin  orange  yellow, 
«veD  with  tbesinaliest  quantiliea.  Tliis  glaw  is  pArticulnrlji  adapted  to 
tli«  rec<^ilioii  of  soda  in  nil  its  coinpouDd».  Tiie  seiisibiliiy  ia  <mr.VoT 
mgrni.  The  test  i«  to  be  motsteoed  wilb  sulphuric  acid;  dried  and  beld 
in  the  hotKst  point  of  the  flHme. 

Litliiagireaacartnineredfiatne-colorwliicli  appears  violet  red  ihrough 
tbe  blue,canuine  red  tbrough  the  violet  but  is  iavitiible  through  the  green 
glass.  Tha  test  is  to  tie  rooisteoed  wiUt  sulphuric  acid  and  treated  like 
potMh,  the  censibilitjr  is  -mr'aoir  mgrm.  Iq  the  presence  of  soda,  lithia 
is  rect^uiied  through  the  blue  glass;  in  tbe  presence  of  potash,  by  tho 
method  giTco  by  liunsen.  In  toe  case  of  the  alkaline  earilis,  tho  test  is 
to  be  moistened  with  sulphuric  acid,  carefully  dric<l,  and  held  in  the  hot- 
test point  of  tha  tnauUe.  After  all  the  alkalies  have  evaporated,  the  earths 
may  be  detected. 

uarytH  may  be  recognized  by  the  yeltcmish  green  flame-color  which 
appears  blue  green  through  the  green  glass.  The  sensibility  for  baryta 
aluDe  is  r^nr  nigrm.  If  the  green  disappears  and  a  red  flamc^olor  makes 
its  appearauce,  the  test  is  to  be  repeatedly  moistened  with  muriatic  acid, 
and  immediately  introduced  while  wet  into  the  hottest  part  of  the  flume. 
If  the  blue  green  color  is  no  longer  seen,  we  proceed  to  examine  for  lime- 
Lime  is  present  when  the  red  flame-color,  on  evaporating  the  last  portion 
of  muriatic  acid,  appears  siskiu  green  through  the  green  glass.  Strontia 
gives  in  this  case  a  weak  yellow.  The  sensibility  of  lime  alone  is  ^^^ 
mgrm.,  but  by  employing  the  green  glass,  TT'iinF  mgrm. 

Strootia  may  be  recognized  by  the  purple  or  rose  color  which  is  seen 
through  the  blue  glass  when  the  test,  after  moistening  with  muriatic  acid, 
is  evaporated  to  dryness  in  the  flame. 

Copper  as  chlorid  gives  hq  a£tire  blue  zone,  and  aa  nitrate,  a  pure  green 
flame-color.  By  the  combined  observation  of  both  colors,  copper  may  be 
diHinguifhed  from  all  other  metals  which  give  similar  colors.  The  sensi- 
bility of  copper  alone  is  j-Vor  mgrm.  The  other  flame-coloring  metals, 
such  as  HTsenic,  antimony,  tin,  !e;id,  mercury  and  zinc,  exhibit  especiiilly 
in  the  form  of  chloride,  more  or  less  intense  bluish  or  grceiitsh  mantle- 
colorv,  which  however  cannot  be  advantageously  used  as  reactions  for  the 
meUlft  themselves. — Journal Jur  praJU.  CVwmw,  No.  16,  1880. 

4.  Tiie  DickroKope. — The  apparatus  to  which  Prof.  Dove  has  given  this 
name  is  iolended  for  the  fuUowijig  purposes: — 

(1.)  To  represent  interferences,  and  spectra  in  different-colored  light) 
tiotli  separately  and  combined. 

(2.)  To  imitate  the  phenomena  of  dichroism,  both  in  tho  case  in  which 
dicbroilic  crystals  are  viewed  through  Haidinger'a  rhomb  of  calc  spar,  snd 
abo  in  tho  caw  of  the  pheuomeOH  produced  when  the  dichroltic  crystals 
themselves  are  u^  as  analyzers  in  a  polariscope. 

(3.)  To  combine  elliptically,  circularly,  and  rectilinearly  polarized  and 
nnpolarized  light,  not  in  eucb  a  manner  that  the  one  is  produced  by  iha 
polarizing,  and  the  other  by  the  analyzing  arrai'gemeut,  but  so  that  they 
traverse  the  doubly  refmcting  tnedia  simultaneously,  and  are  than  submit- 
ted to  any  analyiing  arrwigemenl. 
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HEOF  » the  dicliToecopa  which  ii  placed 
cated  in  the  figure ;  A,  being  the 
Nicol's  prism,  and  CD  the  polar- 
izing mirror. 

It  is  a  brass  box  81  millim.  >^ 
long,  76  high,  and  70  broad,  " 
three  BiJes  of  which  are  open ; 
these  Bide^  HE,  HF,  FG,  can  ba 
closed  by  opaque  elides,  or  by 
plates  of  colored  glass;  a  single 
glass  platp,  or  Bets  of  glaw  plates,  can  also  be  iDserted  in  the  direction 
EF,  as  seen  in  the  figure.  The  side  HE,  is  destined  to  receire  cooled 
flushes,  crystal!!,  or  a  rotating  circular- polarizing  plate  of  mica.  The  tida 
BE,  can  be  closed  by  a  slids  having  in  it  a  slit  for  prismatic  analysis  or 
a  circular  aperture  for  experiments,  with  fine  gratings.  Two  mirron  ba- 
long  to  the  apparatus :  one  ia  silvered,  the  other  blackened. 

It  being  assumed  that  the  linear  analyzing  arrangement  is  ao  placed 
that  in  a  crystal  of  calc  spar  cut  at  right  angles  to  its  axis  and  placed 
between  A  and  HI^,  the  rings  aud  blai'k  crow  are  viaible,  the  following 
com'  i nations  may  be  obtained. 

1st  Employing  CD  the  silvered  mirror  and  EF  the  glass  plate :  ordinary 
light  reaches  the  analyzing  prism  from  CD  and  linear  polarized  light 
fwim  EF. 

(a.)  FO  closed  by  an  opaque  slide:  white  linear-polarized  light 

(£.}  FG  closed  by  the  slide,  in  HF  a  colored  glass :  according  to  ths 
nature  of  the  glass,  monochromatic  or  polycbromatio  linear-poIariKd 
light. 

(c.)  Colored  gla^s  at  FG,HF open:  unpolarized  colored  light  and  whtt« 
linear-polarized  light.  The  cross  is  seen  brightly  colored  in  the  tint  of  the 
glass. 

(d.)  A  colored  glass  at  HF,  FG  open  :  colored  polarized  light  with  nn- 
polarized  white  liglit.     The  rings  hciome  almost  invisible. 

(«.)  DilTerently  colored  glasses  at  HF  and  FG.  The  rings  appear  as  if 
the  analyzing  prism  had  been  turned  90°;  the  cross  is  colored  and  the 
rings  appear  in  the  tints  of  the  two  glasses. 

(/.)  If  a  rotating  mica  plate  he  placed  at  HE  the  corresponding  com- 
binations of  circular  and  elliptical,  with  unpolarized  light  are  obtamed. 

2d.  The  silvered  mirror  CD  is  replaced  by  the  blackened  polarizing  mir- 
ror. Two  beams  of  light  linearly  polarized  in  the  same  plane,  or  if  the 
roica  plate  at  HE  ia  used,  circularly  or  elliptically  polarized,  reach  lb« 
Nieol's  prism. 

They  are  (a),  both  white  or  both  colored,  (b)  white  and  colored,  (e)  di^ 
ferently  colored,  according  to  the  arrangements  made. 
-    8d.  Between  the  mirror  CD  and  the  plate  of  glass  EF,  the  mica  plate  is 
inserted :  in  this  manner  combinations  of  circularly  or  elliptically  polarized 
light,  with  linear  polarized  light  are  obtained. 

4th,  The  silvered  mirror  is  placed  at  CD  and  aeet  of  six  glass  plates  ia 
inserted  at  EF.  This  is  so  arranged  that  the  light  enteringfrom  CD  and 
polarized  by  refraction  in  passing  through  EF  is  equal  in  intensity  to  the 
light  polarized  by  reflexion  at  £P:  the  two  baams  are  of  oouise  polariiad 
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at  i^t  ang^M  to  each  otli«r ;  no  figure  ii  formed  by  the  etTSttl  ei  calo 
Jfmr — tfae  light  i«  unpolariied. 

Interetting  expertmenta  may  be  be  mftde  by  weakening  the  intensity  of 
either  of  these  beams  of  ligbt.  If  now  colored  glasset  are  placed  in  HF 
and  FG  the  phenomeiia  of  dicliroitic  cryatalt  may  be  obtained,  a«  fol* 
Iowa: — 

(a.)  Th«  calc  spar  cryetal  it  reroored,  and  the  Nicol'a  prism  exobanged 
for  a  doably  refi-acting  ilionab  of  calo  apar.  When  a  round  aperture  is 
iunted  at  HE,  two  images  of  it  are  obtained  in  difiierent  ct^or*;  by  rota- 
ting the  rhomb  the  tiota  paae  into  one  anotlier. 

LryaUtla  improperly  termed  dichroitio  are  now  repreeented  by  using 
pUtes  of  glaM  of  the  same  color,  and  weakening  the  intensity  of  one  of  the 
beams  of  lighL 

{b.)  If  a  crystnt  of  calo  spar  cut  at  right  anglM  to  its  aiis  is  inserted 
between  A  and  HE  the  phenomena  are  obtained  which  ditbroitic  crystals 
exhibit  when  they  are  used  in  a  polarizing  apparatus  as  an  analyzing 
amtogement. 

By  the  inlarmixtnro  of  certain  spectra  Prof.  Dove  obtained  colon  which 
could  not  have  been  expected  from  the  componenla,  but  which  corres- 
ponded to  the  investigations  of  Wfinch  and  HelmIioit& 

ProC  Dore  remaria  that  his  dichroscopa  can  with  some  inconvenience 
be  adapted  to  the  NSrremberg  polariscope. 

The  little  polariscope  flgnr<id  on  page  636  (or  388, 2d  edition)  of  Silli- 
man's  NaL  Phil,  is  however  admirably  adapted  to  its  reception  as  I  have 
ascertained  experimentally. — L,  and  £.  Phil.  Mag.,  So.  134,  Nov.,  p.  8S2. 

O.M.R. 

5.  Dov^t  ^  Optical  Stiiditt.'*—{1.)  Prof.  Dove  found  in  ISfil,  that 
by  combining  black  and  white  surfaces  in  the  stereoscope  metallic  lustra 
was  produced,  and  upon  this  and  similar  experiment*  foanded  a  the- 
ory of  lustre.  In  his  Optische  Stndien  he  deacribee  a  method  of  producing 
Inst/e  without  stereoscopic  combination.  A  pattern  cut  out  of  red  paper 
is  pasted  on  a  sheet  of  green  paper  or  the  reverse  arrangement  may  bo 
adopted.  If  a  plate  of  red  glass  is  held  before  one  eye  and  one  of  green 
before  the  other,  the  picture  is  seen  brilliant  and  lustroiis  as  though 
painted  on  glase  or  porcelain.  A  blue  figure  on  a  red  field,  or  the  reverse, 
when  viewed  through  red  and  blue  glasses  give  similar  results. 

The  lustre  is  most  striking  when  the  drawing  is  viewed  from  above. 

(2.)  On  a  method  of  mingting  at  mil  colon  prodwxd  hy  ahtorplian  or 
imUrferaiee. — see  Dichroscope,  this  Journal  p.  108. 

(3.)  On  tke  infiuenet  of  binncalaf  vitioa  upon  the  eitimatioH  of  ihs 
dittmct  of  bodiet  teen  by  rtfitiioa  and  rtfraetton. — Tbe  following  is  a 
striking  experiment.  A  cube  of  clear  glass  3  inches  in  diameter  was 
placed  upon  a  colored  glass  cube  1  inch  in  diameter.  When  viewed  with 
both  eyes  from  above,  the  colored  glass  appeared  to  be  converted  into  a 
four  sided  prism  of  double  the  height.  (A  piece  of  glass  1  inch  thick  with 
two  parallel  sides,  placed  on  a  cork  ^  inch  in  diameter  shows  this  very 
deceptive  phenomenon  quite  well.)  If  print  be  viewed  through  a  large 
rhomb  of  calc  spar  by  .both  eye*  it  will  be  seen  that  the  two  images  do 

•  OptiNhe  Stndien,  by  Prof  H.  W.  Dove,  BsrUn,  18SIL 
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not  li«  m  tbe  tmia^  plane.  This  effect  is  imiUted  by  Prof.  Dove  in  lira 
printed  stereogrMphe — see  Sept.  No.  this  Jouraal,  p.  804. 

[If  II  printed  page  be  magnified  by  a  plHne  convex  tens  8  incbea  in 
diflmeter  2^  in  fucal  length,  and  viewud  by  both  eyes,  it  will  be  seen  that 
tbe  letters  are  rsiiwd  in  tne  centre  of  the  field,  »o  tbuL  it  instead  of  appear- 
ing flat  seejns  to  bo  oonvex.  A  ningle  nmjeclion  of  a  pyramid  placed 
under  the  centre  of  the  lens  gnins  relief,  though  the  line*  drawn  from  tbe 
base  to  the  apex  rise  toward  tbe  observer  in  uurvea.  Tlie  effect  is  due  to 
the  distortion  produced  by  viewing  the  drawing  throngh  the  oppoaita 
halves  of  the  lens. 

On  the  other  hand  if  two  perfet^y  similar  printed  pngea  b«  viewed 
through  the  lenticular  stereoacope,  attentive  examinatiou  will  show  tliat 
the  field  is  apparently  concave :  the  lines  rising  in  shHllow  tien,  above 
»nd  below;  this  is  of  courw  a  defect  in  the  instrument,  ainca  il  alters  tbe 
relief  iu  whiuh  tbe  objccU  are  aeeo,  increasing  or  diminishing  it  accordiag 
to  their  position  in  the  field. 

On  tbia  .account  it  nitiy  perhaps  be  advisHble  even  wbere  th«  meet  natu- 
ral relief  is  desired  to  place  tbe  cameras  somewhat  farther  apart  tlian  tha 
distance  between  the  eyes.  Sir  David  Brewster,  in  his  work  on  tbe  stereo- 
scope, pige  >08,  gives  lis  to  understand  tliai  Wheatstune'a  reflecting 
stereoscope  is  not  a  "real  optical  instrument" (!)  because  pieces  of  ioojtf'n^- 
glatt  are  employed  in  it.  Must  we  now  strike  Sir  Diivid's  lenticular 
etereosoope  from  the  c&talt^ue  of  oplictil  apparatus  because  ttmi-Uam 
■re  employed  in  it,  whiub  alter  tlio  natural  relieii  in  which  according  to 
die  same  author  it  is  so  MMndW  that  objects  should  be  viewed  i] 

(4  )  An  intereiting  article  on  l/ie  application  of  the  Stertoteope  to  dtt- 
ttitffulih  eopiei  from  fae-iimitiet. — When  two  pages  printed  from  lb« 
same  type  are  combined  in  the  stereoscope  the  printing  appears,  to  lie  in 
the  tame  plane — (in  tlie  lenticular  stereoscope  to  be  evenly  dintributed 
over  a  sliallow  concave  surface).  In  the  most  careful  attempt  by  tb« 
printer  to  set  up  a  l>ago  or  a  few  lines  alike,  tbe  words  and  letters  will  in 
tlie  stereotoope  be  seen  to  lie  in  different  planes. — (See  the  illustration  on 
page  304,  vol.  XXX,  this  Journal.) 

By  this  means  when  genuine  and  counterfeit  bank  not«a  are  combined 
in  the  stereoscope  the  difference  is  M  once  detected.  This  is  really  ■ 
method  of  apparently  converting  distance  in  a  horizontal,  into  depth  in  » 
verlicnl  plane  tnd  greatly  nmgnifying  it. 

(fi.)  l/pon  lk«  Sltctrie  Liffhl, — being  an  analysis  of  the  weaker  varieties 
of  el^tric  light  by  meant  of  colored  glnssee.  In  passing  from  nearly 
invisible  electric  light  to  the  electric  spark,  tbe  change*  are  as  though  the 
spectrum  was  slowly  uncovered  by  the  withdrawal  of  a  screen  whose  mo- 
tion was  in  a  direction  from  tbe  violet  toward  the  re<l.  This  makes  it 
improbable  that  the  increase  of  intensity  in  electric  light  in  due  to  an 
increase  of  heat  in  the  particles  torn  from  the  conductors.  The  action  is 
more  like  that  of  the  pule  flame  of  hydrogen  which  becomes  brigbt  and 
white  by  tbe  introduction  of  solid  matter.  o.  k.  r. 

0.  ImpToatmentt  in  the  Mierostopc. —  WenhntiCt  Improved  Binocular 
Miero*eopt. — In  the  Quarterly  Journal  of  Microe(;opical  Science  for  July, 
1660,  Mr.  Wenbam  has  described  an  improved  form  of  Binocular  Micro- 
■cope.    The  oonttruction  of  this  iostnuarat  will  b«  undentood  firom  ths 
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MCompuiTing  fierce.  Tht  rajs  from  the  two  sidei  of  the  object  glass 
xre  trnnsmittod  taroiigh  a  corapoand  acbromatio  prism  showD  in  fig.  1, 
hv  which  they  are  made  to  cross  each  other  and  diveige  at  an  angle  of 
)S°,  aa  that  at  the  distance  of  about  eight  inches  the  rays  from  the  right 
ride  of  the  object  enter  the  left  eje,  and  the  rays  from  the  lefl  side  entw 
the  rig^t  eye  u  shoitn  in  lig.  i. 

Two  prisma  of  flint  glass  no,  fig.  1,  are  cemented  ^ 

to  a  single  fbnp^ed  prism  &  of  crown  glsM ;  the 
angles  of  the  prisms  baring  snch  m  relation  to  the 
Kfractive  and  dispersire  powers  of  the  two  kiodi  of 
glMS  «  to  make  the  compound  prism  MhromalJc 
and  give  to  the  opposite  pencils  the  proper  converg- 
ence after  leaving  the  prism.  In  an  instrument  of 
this  kind,  made  under  the  direction  of  the  writer,  by 
UeMTs,  Grnnow,  the  flint  prisms  have  each  a  refrao-  i 
ling  angle  of  26°,  the  lateral  angles  of  the  crown 
prism  are  44";  the  opposite  &ee*  of  the  crown 
priam  are  parallel ;  the  refractive  index  of  the  flint 
gbas  is  1-621  and  of  the  crown  glssa  1-634  and  the 
dispersiTe  powere  of  the  flint  and  crown  prisms  are  aa  1-000  :0<2ft. 

In  fig.  2,  a  represents  the  object-glass  of  the  microscope,  b  is  the  coaw 
poaitd  prism,  e  c,  e  e  show  the  po«itioD  and  direction  of  the  two  latend 
pencils,  and  dd  are  two  eye-pieces  at  the  ex-  2 

tronitiea  of  the  two  bnnchei  of  the  componnd 
body  nd  the  microscope. 

&ch  braneh  of  the  compound  body  is  fur- 
nished with  a  draw-tnbe  which  can  be  extwded 
3  or  3  iachea  if  neceawry.  By  this  means  the 
instrument  can  be  adjusted  to  different  eyes. 
When  the  draw-tubee  are  closed,  tlie  distance 
b«dwflen  the  centres  of  th»eye-piecea  is  2  iw^ea, 
and  when  drawn  out  two  inches,  the  dietanoe 
apart  is  2^  inches.  This  is  as  great  a  range  ae 
b  required  to  suit  the  eyes  of  inoat  petsons  who 
viih  (o  use  the  microscope. 

A  great  Buperioricy  of  this  binocular  micro- 
teope  oTor  other  fornte,  is  Nacltet's  and  Bid- 
dell's,  reenlU  from  the  extreme  thinness  of  the 
■chromatic  priam.  In  both  of  the  other  formi 
named,  the  light)  twice  enfi'ers  total  reflection, 
and  paawt  throagh  a  thicknees  of  an  inch  or 
more  of  glan  caiuing  much  aberration  and  losa 
of  light.  In  the  form  described  above  there  is 
litUe  loia  of  light  or  aberration,  as  the  greatest 
tl-ickness  of  Uie  a<^romatio  prism  does  not  exceed  one  fourth  of  an  inch. 
Another  excellence  is  the  lightness  and  simplicity  of  construction  and  the 
&dlity  with  which  it  may  be  ad^>ted  to  the  wdiaary  microscope.  In 
nierosoopes  having  a  horiiontal  ana,  theordinary  eompouBd  body  can  be 
changed  for  the  binocular  body  and  either  may  be  used  at  pleasure. 
na  inatmment  of  thia  kind  made  for  the  writer  gives  great  aatisTaction 
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to  all  wbo  ixn  seen  iL  The  Btereosoopic  effect  is  perfect;  Taecnkr  and 
cellular  tissues,  and  mucous  meinbranes  are  shown  in  bold  relief;  and  a 
ma^ifying  power  of  200  U>  300  diameters  can  he  used  nith  reflected 
light  with  entire  Hatisfactioii.  With  trauamitted  light  the  higher  powera 
can  be  uaed  on  suitable  objects. 

Note. — There  is  one  defect  in  this  form  of  binocular  microscope,  tiz, 
objer.t  ^asMs  of  large  angular  aperture  tahe  in  light  from  so  great  a 
field  that  a  portion  of  lieht  enters  the  branch  of  the  compound  body  on 
the  tame  siae  from  which  it  originates.  This  gives,  with  low  powtrt,  aa 
the  1  inch  and  2  inch  objectivea  of  large  apertures,  a  ■upernumerarj' 
image  that  interferes  somewhat  with  the  definition  of  that  part  of  the 
field  under  examination.  This  defect  diminishes  as  the  objective  is  re- 
moved to  a  greater  distance  from  the  prism.  If  this  defect  can  be  obvi- 
ated, this  form  of  binocular  microscope 
anperior  to  all  other  forms  jet  devised. 

New  Hneo,  Dec  1,  ISAO. 

7,  ToUst'  Orlhoteopic  Eye-pitee. — Among  the  recent  valuable  im- 
provements of  the  microscope  we  notice  as  worthy  of  mention  a  new 
form  of  eye-piece  made  by  Mr.  R.  B.  Tolles,  of  Canastota,  N.  Y.  This 
is  a  modification  of  the  Solid  Negative  Eye-piece  for  which  Mr.  ToUoa 
received  a  patent,  Sept  1855.  The  new  eye-piece  oonaista  of  a  double 
convex  field-leni,  about  three-fourtha  of  an  inc^  thick,  and  a  plano-convex 
eye-lens.  The  image  is  formed  in  the  solid  substance  of  the  field-lens. 
This  initruraent  is  so  constructed  as  to  give  a  flat  field,  the  central  and 
lateral  portions  being  in  focni  at  the  same  time,  and  the  magnifyir^ 
power  is  the  same  throughout,  so  that  lines  are  shown  perfectly  straight 
in  whatever  part  of  the  field  they  may  be  seen,  Mr.  Tolles  also  cota- 
bines  a  micrometer  with  this  eye-pteoe,  by  constructing  the  thick  fidd- 
lens  of  two  parts  cemented  together  and  by  ruling  micrometer  lines  on 
one  of  the  plane  surfaces  of  union.  This  eye-piece  either  with,  or  with- 
out the  micrometer  is  highly  satisfactory,  giving  very  'fine  definition 
throughout  the  entire  field.  This  eye-piece  will  be  received  with  great 
favor  Dy  all  who  work  with  the  microscope.  H.  c.  w. 

8.  CoJitrihntioiu  to  Anafylital  Chtmiitry. — Prom  an  elaborate  memoir 
by  H.  Rose,  we  extract  the  following  notieea  which  are  of  special  interest 
and  imporUnce. 

Alumina  from  lAm*  and  Moffiuiia. — In  the  ordinary  method  of  sepa- 
rating alumina  from  lime  and  magnesia  by  means  of  ammonia,  the 
precipitate  of  alumina  is  apt  to  contain  portions  of  the  carbonates  of  the 
earths,  which  of  course  cannot  be  removed  by  washing.  To  avoid  this 
difficulty,  it  is  only  necessary  after  precipitating  by  ammonia,  to  boil  the 
whole  gently  until  there  is  no  longer  any  smell  of  free  ammonia.  In  this 
manner,  the  alumina  is  completely  precipitated  while  the  whole  of  the 
carbonate  of  lime  or  magnesia  is  decomposed  and  dissolved  by  the  ammo- 
niacal  salt  present  It  »  of  course  neceesary  that  chlorid  of  ammonium 
or  some  other  ammoniacal  salt  should  be  present  in  sufficient  quantity. 

The  precipitated  alumina  is  very  difficult  to  wash  out  upon  the  filter  ; 
it  i«  therefore  better  after  bringing  it  completely  upon  the  filter,  to  dry  the 
whole  partially  till  the  alumina  has  shrunk  together  and  just  moistens  the 
paper  whan  pressed  against  it.     The  alumina  n^ay  then  be  easily  and 
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completely  washed  with  hot  wnter.  The  KparntioD  of  lime  from  alumina 
by  this  method  is  comptete,  but  extremely  small  traces  of  magnesia  utu- 
tlly  remain  with  the  alumina. 

Separation  of  Oryd  of  Iron  fivm  Lime  and  Miiffnetiit. — By  precisely 
the  Mine  method,  oxyA  of  iron  may  be  separated  easily  and  completely 
from  both  lime  and  mngnesia.  The  oxyd  of  iron  may  be  readily  wasbod 
ont  by  hot  nater,  and  is  not  gelatinous  like  alumina. 

Stparalioti  of  Alumina  and  Iron  from  Manganeie. — Alumina  may  be 
eiaily  separated  from  manganese  'by  tbe  same  method.  The  precipita- 
ted alamina  sometimes  however  contains  traces  of  manganese  which  are 
loo  small  to  be  detected  by  tbe  blowpipe.  The  same  process  may  be  em- 
ployed directly  in  separating  manganese  from  iron,  wnen  the  quantity  of 
manganese  is  comparatively  small.  When  however  this  is  not  the  case, 
the  precipitated  oxyd  of  iron  ctHitains  a  considerable  quantity  of  manga- 
nese which  cannot  be  removed  by  boiling  with  tlie  solution.  The  oxyd 
of  iron  mast  then  witbout  pr^vions  waahing  be  dissoUed  in  chlorbydrio 
acid,  again  precipitated  with  ammonia,  and  the  solution  boiled  till  the  fre« 
ammonia  is  expelled.  It  is  also  necessary  in  separating  the  bases  by  thia 
process  to  bring  the  solntion  to  the  boiling  point  before  adding  ammonia, 
and  to  boil  without  intermission  till  all  the  free  ammonia  is  expelled.  Id 
this  rannner,  we  avoid  tbe  formation  of  traces  of  sesquioijd  of  manganese. 
,When  iron,  manganese,  alumina,  lime  and  magnesia  are  present,  and  tho- 
quantity  of  magnesia  is  not  too  large,  the  solution  may  be  satQrated  witb 
ehloriiw,  precipitated  by  ammonia,  and  the  alumina,  iron  and  manganese 
Kpftrated  from  the  other  bases  by  boiling  with  the  solution.  The  manga- 
nese may  tlien  be  separated  from  the  alumina  and  iron  by  a  precisely 
rimitar  process. 

Separatioa  of  Mdnganete  from  Magnttia  and  Lime. — This  IB  best 
effected  by  adding  acetate  of  soda  to  the  solution,  heating  and  passing  a 
cnrrent  of  chlorine  gaa  through  it  while  hot  The  purple  red  solution  is 
to  be  snpeisatu rated  with  ammonia  and  boiled  till  the  free  ammonia  ia 
expelled.  The  manganese  is  precipitated  as  sesquioxyd,  while  the  maj^ 
Desia  remains  in  solution.  When  alumina  ana  magnesia  are  present 
witb  tbe  manganese,  it  is  best  to  precipitate  the  alumina  by  carbonate  of 
baryta,  and  then  to  separata  the  two  other  b-Tses  by  tbe  method  already 
described.  To  separate  manganese  from  time,  chlorine  may  be  passed 
directly  into  the  solution;  ammonia  is  then  to  be  added  and  the  whole 
boiled  as  before.  When  alumina,  manganese,  lime  and  magnesia  ars 
present  the  dilute  solution  is  to  be  oxydixed  by  chlorine,  and  then  the 
aJninina  and  sesquioxyd  of  manganese  precipitated  by  ammonia  and  the 
aoIntioD  boiled  till  the  free  ammonia  is  expelled. 

Separation  of  Strontia  from  Li^ne. — The  best  method  of  sejiarating 
these  bases,  according  lo  Rose,  is  the  old  process  of  Stromeyer,  viz :  by  treat- 
ing the  nitrates  witb  anhydrous  alcohol,  which  dissoUes  the  nitrate  of  lime. 
Thia  process  may  be  greatly  improved  by  using  a  mixture  of  equal  vol- 
Dmes  of  ether  and  alcohol.  In  this  mixture  tbe  nitrate  of  lime  easily 
difBoWea,  while  the  nitrate  of  strontia  is  almoet  absolutely  insoluble. — > 
Pogff.  Ann.,  No.  6,  1880.  w.  o. 

Ajl  Joos.  Sci.— SacoHD  SixiEfl,  Toi.  XXZI,  No.  01.— Jui.,  ISSL 
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fl.  Tat  for  Ftutl  Oil;  by  W.  Stkin.— Small  bits  of  porons  chlorici 
of  calcium  baving  b«en  placed  ia  a  beaker  glass,  portioDs  of  tbe  spirit 
wbich  is  to  be  tested  are  added  until  the  mass  is  moistened  to  snch  an 
extent  tbat  it  appesrs  wet  The  beaker  is  then  covered  nitli  a  glass  plate 
and  left  to  itself.  If  the  spirit  contains  fusel  oil,  the  odor  of  the  latter 
may  be  detected  after  a  while  in  the  beaker,  being  still  more  strongly 
manifest,  after  the  lapse  of  several  hours.  When  only  minute  traces  of 
fiisel  oil  are  present,  one  must  allow  the  mixture  to  stand  for  a  considera- 
ble time,  berore  smelling  of  it. 

According  to  Stein,  this  method  is  only  a  modification  of  the  com- 
mon t«at  in  which  the  spirit  to  be  investigated  is  thrown  into  warm 
water.  Since  the  impossibility  of  perceiving  small  portions  of  fusel  oil 
in  spirit  depends  upon  the  bet  that  tbe  odor  of  this  substance  is  masked 
by  that  of  the  alcohol  vapor  which  is  evolved  at  the  same  time, 
the  formation  of  the  Utter  must  be  prevented  if  one  wishes  to  smell 
the  fusel  oil  alone.  This  result  may  be  attained  either  by  dilotinr 
the  alcohol  with  water,  or  better,  as  previously  staled,  by  mixing  wita 
it  an  excess  of  chlorid  of  calcium,  with  which  substance  the  alcohol 
combines  so  strongly,  that  its  odor  can  do  longer  interfere  with  that 
of  tbe  fusel  oil, — From  polyUchnuchti  Centratblatt,  1859,  p.  1627;  in 
Dingler's  po/yi.  Joamal,  cU,  158. 

10.  Value  of  different  k'mdx  of  Soap  ;  by  R.  Gbakqeb. — Complaints* 
of  consumers  in  regard  to  the  value,  or  rather  efficacy  of  samples  of 
soap,  which  to  the  best  of  the  manufacturer's  knowledge,  have  been  well 
prepared,  are  not  uncommon. 

It  is  very  probable  that  the  usual  explanation  which  is  offered,  when- 
ever a  soap  fails  to  fulfil  the  expectations  of  its  consumer,  viz  :  that  it 
contains  too  much  water,  may  be  in  many  cases  correct.  Admitting- 
this,  and  various  other  contiogences,  which  are  of  importance  in  decid- 
ing upon  the  value  of  a  soap,  there  appears  to  be  another  obvious  rea- 
son why  different  soaps  contAiniog  equal  amounts  of  water  maystiU  pos- 
sess different  degrees  of  efBcacy. 

It  is  evident  from  the  different  equivalent  weights  of  the  vanons  btty 
acids,  that  the  amounts  of  caustic  alkali  taken  up  by  theia  in  tbe  forma- 
tion of  soap  must  be  of  unlike  mi^itude. 

If  it  be  true,  that  the  detergent  power  of  soap  is  entirely  depend- 
ent upon  the  amount  of  alkali  which  it  contains,  of  course  it  follows 
tiiat  tnose  soaps  which  contun  the  latest  proportion  of  alkali,— or  ia 
other  words,  those  containing  a  fatty  acid,  the  equivalent  weight  of 
which  is  small, — must  be  the  most  efficacious. 

Since  the  difference  between  the  equivalents  of  the  common  fatty  acids 
are  not  lai^  these  considerations  are  perhaps  of  little  or  no  import- 
ance in  BO  lar  as  concerns  the  consumption  of  soap  in  household  econo- 
my— the  total  amonnt  used  in  a  single  family,  being  but  small.  In  a 
manufacturing  establish  me  nl,  however,  where  fifty  or  a  hundred  thous- 
and pounds  of  soap  may  be  used,  in  tbe  course  of  a  year,  differences 
wbicn  cannot  be  deemed  insignificant,  most  exhibit  themselves. 

For  example,  tlie  equivalent  weights  of  several  soaps,  (regarded  as  an- 
hydrooa,)  in  common  use,  are  as  follows : 
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Oleic  acid  (red  oO)  ioap,  '     -         -        -         =  3800-95 
Palm  oil  "  -         ■        -        =  3588'86 

Tallow  "  -         -         -        =  3300-95 

Cocoanot  oil  «  .        -        .        =  306545 

Calculating  from  these  weights  how  much  of  each  of  the  other  soaps 
would  be  required  to  replace  1000  pounds  of  tallow  aoap,  the  following 
qoaDtitiea  will  be  found  : 

1151  lbs.  of  Oleic  acid  wap,  t.  e,  15-1  p.c  more  than  of  tallow  aoap. 

1087     "     "  Palm  oil  eoap,  i.  e.,      8-7     "  "  " 

928    "     "  Cocoanutoiisoap,  i.e^7'2     "    less  than  " 

Differences  like  these  must  certainly  be  of  importance  in  practice ; 
and  could,  doubtless,  be  detected  by  direct  experiment,  if  any  one  nould 
undertake  a  comparison  of  the  various  kinds  of  soap, — a  research  which 
would  not  be  easy  however. — Ballger't polgUeknitehes  NoHzhlatt,  1660, 
XV,  66. 

11.  Pitj-iron  lehiek  eontaint  Coffer  cannot  be  puddled;  by  Dr.  C. 
Lm. — It  hafl  been  stated  as  a  matter  of  belief  among  practical  iron- 
workers in  Germany,  that  pig-iron  which  contains  copper  cannot  be 
pnddled ;  assertions  having  even  been  made,  that  when  one  puddler 
wishes  to  annoy  another  he  will  sometimes  throw  a  bit  of  copper — a 
■mall  coin,  for  example,  into  the  furnace,  so  that  the  iron  caonot  ba 
made  to  "  rise." 

Without  giving  full  credence,  as  yet,  to  this  statement.  Dr.  List  men- 
tions that  he  has  obsewed  two  instances,  which  go  to  prove  that  it  may 
be  correct  In  the  case  which  he  has  more  particularly  described,  none 
of  the  phenomena  which  ordinarily  occur,  when  iron  is  pnddled,  ap- 
peared. Some  400  lbs.  of  pig-iron  having  been  pkced  in  the  furnace 
were  melted  in  the  course  of  half  an  hour, — at  which  time  a  Bamp]« 
taken  from  the  molten  mass  was  perfectly  white,  bnt  the  usual  evolution 
of  carbonic  oiyd  and  consequent  swelling,  or  "  rising"  np  of  the  mass 
of  scalea,  &c^  about  the  iron,  did  not  ensue.  On  tne  contrary,  by  the 
time  that  the  balling  together  of  the  iron  should  have  commenced,  it 
was  evident,  that  the  cbai^e  could  not  be  worked  off;  it  was  therefore 
removed  from  the  iumace,  afler  havii^  remained  there  about  three  quar- 
ters of  an  honr.  As  the  melted  met^was  flowing  out,  it  emitted  nu- 
merous beautiful  blue  sparks,  which  were  also  produced,  when  the  metal 
in  the  famace  was  stirred.  The  sparks  were  regarded  by  the  workmen 
at  an  indication  that  the  iron  contained  copper. 

The  amount  of  metallic  iron,  which  remained,  weighed  240  lbs.,  160 
lbs.  having  been  lost  in  the  scales  and  slag.  Analyses  [for  details  of 
which,  see  the  ongioal  memoir,]  were  made  of  the  original  pig-iron,  (I.) ; 
of  the  sample  taken,  as  previously  mentioned,  from  the  melted  iron,  as 
it  lay  beneath  the  scales,  HI.) ;  and  of  the  iron,  after  it  had  been  remo- 
red  from  the  famace,  (III). 
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It  vu  evident,  therefore,  that  lh%  400  lbs.  of  pig-iron  used  did  really 
contain  nearly  a  pound  and  a  half  of  coppur.  It  appears,  moreover, 
that  copper  cannot  be  removed  from  iron  Ly  puddling.  Calculating  how 
much  copper  ought  to  be  left  in  the  iron  which  was  finally  removed 
from  the  furnace,  in  caw  none  had  been  lost  in  the  slag,  it  ie  found  that 
there  should  be  0-68  per  cent,  ^moat  exactly  the  quantity  obtained  in 
Analysis  No.  3. — DingUr'a  poltfleekniichti  Journal,  18S0,  civ,  22. 

s.  B.  B. 

12.  Preparation  of  Oxyd  of  Lead  fret  from  Copper  <md  Iroa  ;  by  Th. 
WicHUANH. — Of  the  many  plans  which  have  been  propooed  for  utilizing 
the  sulphate  of  lead  whiuh  ia  formed  in  considerable  quantity  aa  a  secon* 
dary  product  in  the  preparation  of  alumina  mordants  at  print  works,  the 
method  of  reducing  it  in  furnaces  to  the  metallic  state  has  been  moat  fre- 
quently resorted  to,  since  the  quality  of  the  lead  thus  prepared  is  of  pecu- 
liar excollence.  Instead  of  ibus  reducing  the  sulphate  of  lead,  Wiclimann 
proposes  to  convert  it  directly  intooxyd  of  lead,  maintaining  that  the 
oiyd  thus  prepared  being  u  neon  tarn  in  ate<l  with  copper  or  iron  will  bo 
wdl  suited  for  the  manufacture  of  white  glaze  for  poLiery — [probably  alto 
for  making  fliot  glass]  it  being  somewhat  difficult  to  obtain  in  commerce 
oxyd  of  k-ad  which  does  not  contain  traces  of  these  impurities.  In  hia 
muihiid,  Buggeslcd  by  that  of  Mohr*  for  preparing  caustic  baryta,  a  quan- 
tity ofeaustiusoda  lye  of  from  28°  to  S0°  (B.)=  alkout  \1b  sp.gr.,  hav- 
ing been  brought  to  boil  in  an  iron  kettle,  the  sulphate  of  lead  is  added 
to  it  little  by  lillle,  with  constant  stirring,  oxyd  of  lead  and  sulphate  of 
soda  being  produced.  The  amount  of  sulphate  of  lead  which  shall  be 
added  to  a  kettle  of  soda,  and  which  is  somewhat  less  than  the  quantity 
which  theory  would  indicate,  must  be  determined  once  for  all  by  direct 
experimeut,!  sulphate  of  lead  being  added  until  the  sharp  caustic  taste  of 
the  soda  ie  no  longer  manifest.  It  is  well,  however,  to  leave  some  frea 
auila  in  the  solution  lestaportion  of  undecom  posed  sulphate  of  lead  should 
contaminate  the  oxyd  of  lead  which  is  formed,  although  a  small  amount 
of  the  latter  will  combine  with  the  soda  and  remain  in  solution.  During 
the  boiling,  the  decomposition  is  rapid,  and  complete,  unless  the  soda  lye 
oontaiued  much  uirbonate  of  soda  in  which  case  a  white  scum  of  car- 
bonate of  lead  will  separate. 

•  To  a  boiling  solntioii  of  wuitio  noda,  of  Md  to  VK  up.  gr.,  of  Inwwa  strength 
an  eqiilTiiUiil  weigjit  of  powilecKil  nitrnte  of  bnr7ta  ii  added.  Aa  khhi  aa  llie  ba- 
ryta salt  hnt  completely  dissoWed.  th«  hot  tolulwn  sliould  be  rantdly  filtered  in  or- 
der to  aBpHtnte  huj  sulphate  or  carbonate  of  twryta  which  oiaj  We  been  formed 
from  impurities  of  tlie  nodii.  and  tlie  filtrate  set  aside  in  a  cool  place.  An  abundmit 
enip  of  crystals  of  li^rfrate  uf  barTta  soon  fortnii.  These  crystals  are 
from  tlie  sulnCion  of  nitmte  uf  soda,  upon  n  fu[ncl  loouely  plugged  w 


If 

>r  purpiHwa  irhere  the  adhering  nitrate  uf  soda  should  be  nriHded  the  by- 
driile  of  bnrvlii  may  be  recrvBlalliied.  In  pUce  of  the  nitrate  of  baryta  one  may 
UM  rlilorid  uf  barium— or  in  plnce  of  the  mhIs,  nota«h  ;  but  as  a  rule  the  preiunce 
uf  chlorine  in  the  jiruduct  would  be  moru  objectioiiiibhi  thnn  Ihnt  of  nitric  acid.  Oa 
the  pmnll  Kale  Ihc  procBts  of  boiling  is  beat  conJucted  in  a  glass  flask,  but  where 
largur  quRiititiea  nru  dtriired  a  ci>vered  iron  liettle  mny  be  used — as  in  (he  Comrooa 
mciiiott  of  preparing  caustic  alksll<!K — Frum  Ardnt  <Ur  Fliarmacit,  Izizviii,  SB  j  in 
ChtmiKha  CaUrelblatt,  ISeO,  [H.  F.,]  i,  S34. 

[t  For  a  ready  inelliud  of  obtHining  the  weight  nf  moift  sulphate  of  lead,  see  Mr. 
F.Uiyer's  paper  in  the  Uarcta  Nu.  of  thi»  Juurual,  [i],  axix,  28(1.] 
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When  Ibe  proper  quttntity  of  nulphnte  of  lead  b>i  been  added  to  the 
Ije  and  tbe  decomposition  is  finishe<l,  the  contents  of  the  kettle  must  be 
thrown  into  a  vessel  conUining  naler  in  ordnr  that  the  sulphate  of  soda 
which  has  been  formed  Dmy  be  retained  in  solution,  whiuh  would  not  be 
tbe  case  if  oo  water  were  added  to  the  mixture.  The  oiyd  of  lead,  wliiuh 
is  in  tbe  form  of  eiceedingly  Sue  crystalline  scales  of  a  light  yellowish 
red  color*  and  of  great  purity,  is  readily  depasite<l ;  after  being  thoroughly 
washed,  to  remove  the  sulphate  of  soda,  it  is  dried  and  finally  ignited  in  a 
reverberatory  furnace — tbe  charge  being  subsequently  allowed  to  cool  as 
slowly  as  possible. 

As  thus  prepared  the  oxyd  is  nn  exceedingly  soft  powder  of  a  yellowish 
red  color  lilce  prepared  litharge ;  it  contains  about  2  per  cent  of  alumina 
which  can  not  readily  be  removed,  but  which  is  not  at  all  detrimental  to 
its  use  in  glazing  pottery,  and  also  a  larger  or  smaller  quantity  of  carbonate 
of  lead  according  as  the  soda  lye  was  more  or  less  contaminated  with  car- 
bonate of  soda. 

Tbe  crude  sulphate  of  lend  as  it  comes  from  the  print  works  should  be 
agitated  and  washed  with  water — or,  better,  forced  through  a  fine  seiva 
in  order  to  break  up  lumps  and  to  remove  any  foreign  substances, — be- 
fore being  used. 

Tbe  residual  solution  of  sulphate  of  sodn  being  evaporated  together 
wiih  the  Sm  portions  of  the  wash  water,  affords  Glsuber's  salt  contain- 
ing alumina,  plumbate  of  soda,  acetate  of  soda  (the  acetic  acid  and  alu- 
mina being  both  derived  from  the  crude  sulphate  of  lead),  and  chlorid 
of  sodium  (from  the  soda  lye) ;  being  free  from  iron,  it  Is  suitalile  (vt 
dau  maker's  use.- From  Po^yfec/inMcAe*  Centralblatt,  IS&O, 'p.  ill ;  iu 
Polj/L  Nolullail,  IV,  184. 

13.  Clettntiag  of  Mordanted  Cloth  befortDyeing;  by  J.  L<BWitiTHAL. 
— It  is  well  known  that  cotton  cloth  upon  which  alumina  or  iron  mor- 
dants  have  been  printed  must  be  submitted  to  the  so-called  dunging  pro- 
cen  before  it  can  be  dyed. 

Tbe  action  of  the  ingredients  used  for  dunging  is  : — 1.  to  completely 
fix  tbe  mordants :  2.  to  remove  the  substance  (starch,  gum,  dtc.,)  with 
which  the  mordant  was  thickened  for  printing  ;  (3.  as  well  as  to  remove 
the  excess  of  mordant,  and  by  combining  with  it  prevent  it  from  soiling 
those  portions  of  the  cloth  which  are  to  remain  uncolored. — £.  Kop)).) 

Giving  special  prominence  to  tbe  second  of  these  desiderata,  that  of  re- 
moving the  thickening  agent,  Loewentha)  proposes  to  employ  diastase,  as 
contained  in  malt,  in  order  to  convert  the  stardi  into  sugnr  thus  rend^'r- 
ing  it  readily  soluble  so  that  it  can  bo  easily  removel  frura  the  cloth. 

By  direct  experiment  he  has  satistied  himself  that  the  addition  of  malt 
to  baths  of  bran  (previously  boiled)  or  of  cowdiing,  is  deddL-dly  bentfidsl ; 
cloths  which  have  been  printed  with  an  alumina  mordant  thickened  with 
itarch  being  very  rnpidly  cleansed  in  this  miinner.  With  iron  mordants 
X  somewhat  longer  time  is  required  than  with  those  of  alumina  but  they 
are  nevertheless  cleaned  much  more  rapidly  than  when  no  malt  is  used. 

A  Umperature  of  35°  to  40°  R.  [=111°  to  122°  F.]  is  sufficient  that 
tlie  malt  shall  act  powerfully. 

*  If  a  more  concentrated  soda  1r«  ba  otsd,  saj  of  40°  B,  sonswhat  larger  cr^s- 
tali  of  a  dark  rad  color  ore  formML 
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When  the  dunging  bath  contained  water  frlasa  (sesquiailicate  of  »i>d«) 
the  use  of  malt  gave  rise  u>  the  rormntion  uf  epots  upon  the  cloth  in  tlio 
process  of  dyeing.  The  author  thinks,  however,  that  tbis  objection  might 
perhaps  be  obviated  if  purer  diastase  mere  used  instead  of  malt. 

In  this  connection  Barresnil  remarks  that  be  has  employed  pepsine 
witli  success  in  removing  colors  fixed  with  albumen. — From  Journal  /Br 
pmklucke  Citemie,  liiix,  4B0;  in  JUptrloin  de  Chimie  Appliguit,  ii, 
108. 

14.  Ineineration  ttf  FUlers.—Thd  great  difficulty  with  which  in  many 
cases,  the  last  portions  of  the  carbon  of  a  filter  are  consumed  when  igni- 
ted in  a  porcelnin  crucible  is  a  fnct  well  known  to  analysts.  It  does  not 
appear,  however,  that  the  following  simple  metliod  of  obviating  the  diffi- 
culty— as  practised  in  the  labornlory  of  Prof.  Scbeerer  in  Freiberg — haa 
ever  received  the  publicity  which  it  deserves. 

Whenever  a  filler  upon  which  a  substance  capable  of  injuring  platinum 
has  been  collected  is  to  bo  incinerated,  the  porcelain  crucible  or  capsule 
in  wiiich  the  process  is  to  be  conducted  should  be  placed  within  a  ve»ul 
tf  platinum  o(  siniiiar  form,  and  the  whole  ignited  in  the  usunt  way. 

Whether  the  greatly  accelerated  rapidity  of  combnstion  of  the  carbon, 
which  ensues  depends  upon  a  more  equable  distribution  of  heat  brought 
■bout  hy  the  greater  conducting  power  of  the  metal, — an  explanation 
which  is  current  for  the  somewhat  analogoua  CASe  of  coppercoalcd  glass 
flaoks,  or  whether  as  seems  probable,  the  power  of  the  porcelain  vessel  ta 
klfiorb  heat  he  really  increased  by  the  interposition  of  the  plntiinim  ; 
whether  both  these  causes  be  of  induenco,  or  the  result  depend  upon  an- 
other less  apparent  reason  ;  or  finally  whether  vessels  of  some  other  metal 
would  not  be  preferable  to  those  of  platinum ;  are  questions  which  w« 
do  not  propose  to  discuss  in  this  connection.  We  desire  only  to  givo 
currency  to  the  /oc(  to  which  attention  has  been  called,  feeling  assured 
that  the  chemist  who  haa  once  employed  this  method  to  destroy  a  refrac- 
tory filter  will  ever  afterwaids  bear  it  in  mind.  r.  n.  8. 

15.  Oi  the  oecarrmet  of  the  ffi/drocorbou  C^H^  in  Coal  Oat. — In  ds- 
icriling  the  explosive  red  compound*  which  he  obtained  hy  passing  a 
current  of  street  gas  through  an  ammoniacal  solntion  •/ dichlorid  of  copi- 
per,  B<ETTGKR  {Ann.  Ch.  u.  Phartn.,  c\x,  363),  called  attention  to  the  fact 
that  an  abundant  evolution  of  gas  ensues  when  the  compound  is  treated 
with  moderately  concentrated  cblorhydric  acid.  This  gas  has  recently 
been  more  carefully  eiamined  by  BuHTnELor  {Comptfs  Jiendua,  1,  806), 
who  finds  its  composition  to  be  C^Hj,  and  calls  it  acr/y^wi*,  or  quKdri- 
carbido  of  hydrogen.  It  is  evidently  the  prototype  of  a  genes  of  hydro- 
carbons, the  genera!  formula  of  which  is  Cj.iHjn-a-  According  to 
Berthelol,  acetyteno  is  formed  ithcnever  olcfinnt  gas,  o(  the  vapor  of  nleo- 
hol,  ether,  aldehyd,  or  of  wood-spirit  ia  passed  tEiough  a  red  hot  tube. 

■  TliB  eiplaaive  componnil  hog  also  been  described  by  Quet,  (Comptn  Rendu; 
1868.  xlvi,  9115).  wlio  obtflined  it  wli?a  the  gu  prepnrod  by  decoinpoeinj;  nlcobul  bj 
a  series  or  cUt-tric  apnrlis  was  treated  wiUi  tin  annnoDiuzal  soluliun  of  dichlorid  uf 
oupper.  It  was  observed  in  ISSB, — [nng  bnfure  the  experiments  of  the  diemiita 
-'--  d.byProf  Tomy  of  NewTort,or  "■  — - 


the  copper  serrice  pipes  >t  thit  time  in  use  for  distrJbutir,R  gas.  (See  AmtrieoK 
OaiLifflU  Jotamai,  OcL  ISfiB;  Riprrtoirt  Jt  ChintU  Appiiguie.  i,49Si  emnpara 
BcBttgw'a  S^vti^latl,  ISflO,  XT.  117),  (note). 
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It  if  formad  also  when  Uie  vapor  of  chlorororm  ia  brought  in  contact  witli 
red  hot  copper  ;  and  is  moreorer  a  constitueDt  part  of  illumiDsling  gas. 
Of  tbe  foregoing  sources,  etber  furnishes  it  in  the  greatest  abundance.  In 
whichever  of  these  methods  the  gas  may  have  been  prepared,  however,  it 
is  alwaya  mixed  with  a  large  quaotity  of  other  gases,  from  which  it  must 
be  separated  in  the  manner  indicated  hy  Bcettger  before  it  can  be  ob- 
tained in  a  state  of  purity. 

Acetylene  is  a  colorless  gas,  somewhat  readily  soluble  in  water,  having 
a  disagreeable  and  characteristic  odor,  and  burning  with  a  very  luminous 
and  smoky  flame.  Its  sp.  gr.=0'92  ;  it  has  not  been  liquified  either  by 
cold  or  pressure.  Mixed  with  chlorioo  it  detonates  almost  immediately 
eren  in  diffused  day  light,  carbon  being  deposited.  When  exploded  in 
the  eudiometer  1  Tolume  of  acetylene  consumes  2'5  vols,  of  oxygen  and 
forms  2  vols,  of  carbonic  acid.  Its  formula  represents  4  volumes  of 
vapor. 

In  general  the  properties  of  this  gag  are  similar  to  those  of  olefiant  gas 
(CfB^);  and  by  combining  with  bromine,  sulphuric  acid,  the  elemenU 
of  water,  and  with  hydrogen,  it  forms  compounds  parallel  to  those  formed 
in  similar  cases  by  defiant  gHs. 

Hn  a  technological  point  of  view  thia  gas  is  of  great  interest ;  for  not 
only  is  Berlhelot's  observation  of  the  first  importance  in  itself  as  a  contri- 
bntion  to  the  chemistry  of  gSR  lighting,  but  further  inrestigntion  of  th« 
subject  will  no  doubt  lead  tci  the  elucidation  of  several  of  the  vexed  ques- 
tioos  apon  which  gas  engineera  are  at  variance.  For  example,  the  fact 
that  a  quantity  of  useful  gaa — probably  much  more  luminous  than  aa 
equal  bulk  of  olefiant  gas,  ia  produced  when  the  latter  is  strongly  heated, 
must  be  a  most  acceptable  support  to  those  who  advocate  "  high  temper- 
atures^ aa  the  best  system  of  gas  making  ; — as  it  must  also  materially 
modify,  the  prevailing  notion  that  the  luminiferous  properties  of  olefiant 
gas  are  entirely  destroyed  by  such  treatment.  In  a  word,  those  who  from 
ibeoretical  premises  have  satisfied  themselves  that  the  employment  of 
"  high  temperatures"  in  gas  making  is  pernicious,  and  bate  therefore  op- 
posed this  sptem,  must  reconsider  tbeir  argument.* 

Again,  the  knowledge  that  a  liiminifeious  gas  so  readily  soluble  aa 
acetylene  occurs  in  coa!  gas  is  a  subject  most  worthy  the  consideration  of 
those  gas  engineers  who  advocate  the  use  of  much  water  in  the  purifica- 
tioo, — or  who,  in  the  terse  language  of  the  opponents  of  their  system, 
"  would  '  scrub'  the  life  out  of  the  gns  !" 

The  occurrence  of  acetylene,  and  no  doubt  of  some  of  its  homologues, 
io  illuminating  gas  is  moreover  another  evidence  of  the  error,  still  fre- 
quently fallen  into  by  chemical  writers,  of  attributing  all  the  luminif- 

•  We  would  in  no  wise  affirm  eitlier  that  the  reBesrches  of  Bertbelnt  and  Bcstt- 
RT  hare  demonstnted  the  eicellenre  of  tfai'  sjstem  of  high  tern  pent  tiiren,  or  that 
It  would  be  advantngeoDS  in  proctiCB  to  deoompme  oli^finnt  gu  fur  tlie  mke  or  the 
tcnilting  Bcetylime,  nur  would  we  in  nnj  way  imply  that  the  conntantly  inrreasiiifr 
growth  of  thu  Bjatem  is  dua  to  the  good  quality  of  the  fM  produced.— for  Ihig  lint 
>  in  nuuiy  hutancea  most  certaiuly  not  the  case  ;  the  rice  and  progi'CK  of  the  lyi- 
t«in  Bt>road  haTiag  beeo  mainly  due  to  a  most  uohealthy  compotitioo  among  rirnl 

Sit  companie*.     We  urge  ooly^  that  the  systeni  of  high  tcmpemtuiea  containn  oo* 
fonUe  elemolt  wbidi  had  bilberto  been  oveiloaked  by  chtmists.  r.  h.  a 
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eroiis  power  of  coal  gas  to  the  olefiant  gas,  and  homologues  of  the  series 
CjnHjn.  contained  in  it.  The  incorrectness  of  wbich  view  bas  been 
Khown  bv  Frankland,  (Ann.  Ch.u.Pharm.,  Ixiiv,  57.  See  aire  Ixxxii,  1), 
by  Lewis  Thompson  {\Jt^'%  Dictionary  of  Arli,  Ac,  *tli  edit,  Boston, 
1853,  i,  438),  and  by  others,  and  has  been  recognized,  we  believe,  by 
every  chemist  who  has  latterly  made  a  special  study  of  the  technology  of 
gas  making. 

Berthelot  promises  soon  to  ptibli»b  the  results  of  his  examination  of 
the  compounds  which  acetylene  formsi  with  cblorid  of  copper  and  with 
nitrate  of  silver*  and  of  mercury,  and  of  the  analogous  compounds  which 
the  last  two  salts  form  with  olefiant  gas.  He  also  alludes  to  a  method  of 
isolating  oleG«Dt  gas,  the  publicatjon  of  wbich  caa  hardly  fnil  to  interest 
gas  raakers. 

It  is  to  b«  hoped  that  in  the  same  connection  H.  Berthelot  will  make 
some  slight  allusion  to  the  labors  of  Edmund  Davy,  [Annaltn  der  PhaT' 
made,  xniii,  144;  from  the  Reeordt  of  Oeiwral  Seienee,  Nov.  1838, 
through  Jounal  de  Pkarmacit,  Mart.,  1837,  p.  143),  who  obtained  from 
the  decomposition  by  water  of  the  brown  mass — "carbide  of  potftssium" 
— which  occurs  in  the  preparation  of  potassium  from  burnt  tartar  and 
charcoal,  a  gas|  of  the  same  composition  (O^H,)  and  of  identical  pro- 
perties with  that  which  forma  the  subject  of  this  notice. 

Besides  this,  the  observations  of  Courbe,  (AnnaUa  dt  Chimie  et  d» 
Phynqw,  1838,  (2,^  Ixix,  184  ;  compare  Gmelin's  Hand  Book,  x.  411, 
and  xi,  39S),  should  be  remembered.  In  a  liquid  which  was  deposited 
by  illuminating  gas  (from  rosin)  when  this  vras  subjected  to  pressure, 
Courbe  detected  compounds,  (for  eiample,  "B"^CmHg,  and  "F"^ 
Oj.&,g),  which  accord  with  the  general  formula  of  the  acetylene  series, 
ajia  whiuh  in  view  of  their  origin  would  seem  to  be  entitled  to  a  place 
therein,  at  least  until  \ke\r  right  to  the  position  shall  have  been'disproved. 
So  also,  perhaps,  with  the  campholene  (C,,n,B)  of  Delalande,  {Awn. 
Ch.tt  Pkyt.,[Z\\,  126). 

While  the  labors  of  these  chemists  do  not  in  the  least  degree  detract 
from  tlie  intrinsic  value  of  Berthelot's  observations,  tfaey  should  nevertho- 
)ess  neither  be  iQSt  sight  of  nor  passed  over  in  silence].  y.  H.  b. 

10.  Action  of  CarhoJMU  of  Soda  OH  Ca»(-/ron.— In  July,  1867,0.  Tia- 
sittrt,  director  of  the  Aluminium  Works  at  Amfreville,  published  in  tha 
TKhnoloffitle.  (p.  857),  some  interesting  experiments  on  this  sulnect,  an 
abstract  of  which  we  now  make  from  Dingler's  Pol y tech nisches  Journal, 
cxlvi,  118,  (1857).  Tissier'sattention  was  first  drawn  to  Ihe  fact  that  the 
mixture  of  carbooat*  of  soda,  chalk,  and  chatcoal  used  in  the  manufac- 
ture of  sodium,  notwithstanding  the  great  excess  of  carbon  it  contains — 
does  not  affect  the  malleability  of  the  iron  of  the  retorts  which  ore  em- 
ployed. He  found  further,  when  a  ]iiece'  of  caU  iron  was  submitted  to  » 
nigh  temperature,  with  this  mixture,  that  it  was  first  converted  into  tieel, 
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«iul  finttll;  into  malUable  iron.  This  led  him  to  tiy  th«  effect  of  tha  ac- 
tion of  carbonate  of  »oda  nlone  on  both  malleable  and  cast  iron— •mal- 
leable iron  thus  treated,  remained  unchanged,  while  the  soda  salt  extrac- 
ted the  carbon  and  ailicium  from  the  cut  iron,  thereby  conrerting  it  into 
infii5ible  malleable  iron. 

If  s  specimen  of  pig-iron  (that  experimented  on  contained  6*6  pr.  ct. 
of  Nlicium  and  free  carbon)  be  eiptned  for  leveral  hours  at  a  red  heat 
in  a  crucible  containing  an  excess  of  carbonate  of  toda,  tha  following  re- 
actions may  be  observed  :  As  soon  as  the  temperature  is  sufficiently  ele- 
vated the  mass  commences  to  rise  and  large  bubble*  of  carbonic  oxyd  are 
ciTen  off,  baraiog  with  a  yellow  flame.  If  after  the  evolution  of  cai^ 
bonic  osyd  has  ceased,  the  firo  is  allovred  to  go  down  and  the  iron  taken 
out  with  tongs,  and  freed  from  adhering  salts  by  menns  of  a  hsmmer  and 
by  water,  the  metal  exhibtls  a  completely  etched  aurfsce,  although  the 
form  of  tiie  mass  is  unaltered — it  may  be  drawn  out  under  the  hammer 
and  foiled  either  hot  or  cold,  and  the  granular  fracture  of  the  cast  iron 
is  replaced  by  a  fibrous  crystslliue  texture — the  mass  is  porons,  the  little 
cavities  being  filled  with  white  silicate  of  soda,  formed  from  the  siliciam 
contained  in  the  metal.  The  iron  thus  obtained  \t  scarcely  attacked  at 
all  by  cblorhydric  acid  in  the  cold,  and  hut  slowly  even  ivhen  heated.  Di- 
lute nitric  acid  acts  upon  it  with  energy,  hut  still  not  so  rapidly  as  in  the 
ease  of  ordinary  malitable  or  cast  iron. 

T^ier  considers  it  conceivable  that  this  action  of  carbonate  of  soda 
sot  only  extracts  the  carbon  and  silicium  but  also  must  remove  the  phos- 
phoms  and  sulphur  contaiDcd  in  the  iron.  It  is  further  pouihie  that  the 
iron  takes  up  a  portion  of  sodium,  which  does  not  injure  it,  bnt  on  the 
eoDtrary  the  meUl  acquires  deaintble  properties  as  evinced  by  the  fact  of 
the  dealers  being  very  willing  to  purchase  the  worn  out  retorts  from  the 
•odism  works.  If  sodifim  be  not  thus  taken  up,  we  must  assume  that 
for  every  equivalent  of  carbonio  oxyd  an  equivalent  amount  of  anhydrout 
•oda  is  formed.  Tissier  suggests  that  in  the  process  of  annealing  or  the 
cODVervion  of  cast  iron  into  malleable  iron,  now  accomplished  by  packing 
and  heating  for  a  long  period  with  substances  rich  in  oxyd  of  iron,  it 
may  be  poaaible  to  snhstimto  fusion  with  carhouate  of  soda,  it  poseessiag 
the  advantage  that  tho  metal  can  he  removed  from  time  to  time  to  watch 
the  progress  of  the  conversion  into  tUtl  or  nuiUeabU  iron. 

The  author  hoped  by  this  method  to  convert  large  masses  of  cast-iron 
into  roalleahle  metal,  such  as  heretofore  could  only  be  obtained  by  forg- 
ing, but  the  length  of  time  required  for  the  conversion  of  a  mass  of  any 
ocmiderable  thickness  and  the  porosity  of  the  iron  obtained,  present  prac- 
tical difficulties  requiring  some  modiflcation  to  overcome  them.  With 
smaller  castings,  however,  the  action,  even  when  superficial,  imparts  to 
them  great  toughness  so  that  they  no  longer  are  liable  to  fracture.  The 
amoDDt  of  carlmnate  of  soda  required,  when  properly  used,  is  inconsider- 
able, bat  it  should  bo  pure,  or  if  the  commercial  article  be  used,  it  must 
first  be  healed  with  carbon  in  order  to  reduce  the  sulphate  of  soda  to  sut- 
phid  of  aodinm,  aa  the  alkaline  sulphates  have  a  powerful  action  on  iron 
at  a  red-heat. 
Ax.  Jotra.  8ci.~3Bco)n>  SiBns,  Tot.  XZXI,  So.  OL— Jm.,  18BL 
16 
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II.  PEOLOQT. 

1.  ffnhffieal  Survey  of  Canada. — Rtporl  of  Pngrtti  far  1868. 
Hontrefti,  1650,  Sro,  pp.  263,  iritli  4  Mnps  sml  Sections.— Id  the  present 
Toliime  Sir  William  Li^Hn  contimiea  hia  descri|>tion  of  the  dislribiilion 
of  the  Tocka  of  the  Luiirentinn  wriw.  Tliese  alratified  rocis,  the  oWcst 
not  only  of  America  but  proltsbly  of  the  world,  have  long  been  resardcd 
by  the  officers  of  the  Geological  Survey  of  Canada,  as  identicsl  with  lli« 
oldest  crystalline  rocks  of  Scandinavia  and  Scotland  ;  and  Sir  liodurick 
Mnrchison  in  his  late  admirable  in*eslij3;ation»  of  the  geology  of  his  na- 
tive Highlands  has  recognized  the  paralleliBm,  and  adopted  the  name  of 
I^tirentian  for  the  oldest  Scottish  rocks,  which  he  had  formerly  desigoateJ 
u  fundamental  gnti*!.  Laurentia  is  destined  to  be  a  domain  sccoDil  only 
in  importance  to  Sibria,  embracing,  as  it  does,  in  Canada,  a  mas*  of 
strata  probably  eqnnl  in  amount  lo  the  irliolc  pnlieoioic  series  in  its 
greatest  development,  and  including  not  less  than  three  limestunc  forma- 
tions, the  most  considerahto  of  nliich  is  1000  fi^et  in  thickness.  These 
■re  associated  ivith  giieisa,  qiiarlfito  with  garnets,  and  great  beds  of 
rock  inado  up  of  tnclinic  fiild^pars,  (labradorite,  or  andesine,)  often  nilh 
hyperslhene  or  pyroxene.  Arf^illites  apjiear  to  be  wanting  throngliout 
the  system.  The  whole  of  tliis  great  seiies  of  sediiHcnta  is  profoundly 
altered,  yet  tbo  existence  in  the  limestones  of  forms  resembling  Slioma- 
loeerium,  not  less  than  the  presence  of  beds  of  graphite,  iron-osyd  and 
metallic  sulphurets,  points  to  (he  probable  existence  of  life  durmg  the 
deposition  of  ihete  most  ancient  strata.     (Tliia  Journal,  [2],  xxx,  134.) 

Iiilrusivo  rocks  aro  not  generally  met  with  in  the  Laurenlian  series,  but 
io  tlie  vicinity  of  GrenriJIe,  there  are  injections  of  syenite,  orlhophy re, 
md  lialerite,  making  foar  distinct  periods  of  eruption,  of  which  thrca  at 
least  were  anterior  to  the  deposition  of  tlie  lowest  Silnrian  strata 

Tke  difficultica  attcndanr  upon  the  investigation  of  a  disturbed  region 
like  that  nreeenled  by  the  Laurenti.in  rocks  in  Canada  or  in  Northent 
Kev  Y«T«,  kro  enhanced,  by  the  fact  that  it  is  still  to  a  very  great  extent 
coTeved  by  primeval  forests.  I'be  outcrop  of  the  limestones,  however, 
ia  geDcrally  marked  by  valleys,  well  watered  and  with  n  fertile  soil  which 
has  invited  settlers  to  some  distance  from  the  frontier  of  llic  region,  and 
the  result  of  two  years  of  investigation  has  enabled  Sir  William  to  trace 
out  thfldirtributioH  of  these  limestone  bands  througlt  the  counties  of  Oitawa 
Mid  Argenleuil,  including  fifty  miles  of  the  valley  of  the  river  liougo ; 
from  the  map  of  (LIh  cx|tlora(ion,  which  .iccompnnies  the  lte)Kirt,  wc  may 
get  an  idea  of  tlu)  complexity  of  simcturo  in  this  region.  After  some 
new  observatioBs  upon  Uie  great  beds  of  magnetite  belonging  to  this 
series,  and  the  veins  of  galena,  which  cutahke  the  Laurentiun  strata  and 
those  of  the  Oalciferous  sandrock,  the  report  goes  on  to  describe  the  cop- 
per depo«its  of  the  Eastern  Townships  of  Canada.  These  occur  in  stmta 
which  overlie  the  Uudfon  liiver  shales,  and  are  named  the  Quel>ec  group. 
The  copper  occurs  both  in  the  altered  and  unaltered  strata,  and  is  fuuDd 
alike  in  dolomites,  steatites,  argillices  and  silicious  chloritoid  slates,  gene- 
rally disseminated  in  the  beds,  but  frequently  in  veins  of  quarts  and  biUer 
•par,  and  more  rarely  with  specular  iron  and  native  gold.  The  copper 
iUelf  »  ntroly  native,  generally  occurs  as  eiiibcscite,  copper  glance  or 
copper  pyritM.    The  ^unou*  Acton  mine  is  a  deposit  betweco  doloaiitca 
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and  shalei.  anJ  forms  spptirently  a  lenticular  niMi.  It  »  b  conglomarats 
of  which  the  KDlpliuKts  of  copper  form  the  cement,  tind  encloses  rounded 
a*d  angular  frngments  of  citlcareoua  and  Bilicioiis  rock.  Similar  con- 
glomerate*, bat  n:iich  less  rich  in  copper,  occur  in  other  localities  in  the 
■una  r^ion. 

Ur.  Aie»ind'?r  Uiirrny  rank»  a  report  upon  the  Thessalon  and  Missis- 
■angft  river^  giving  tho  results  of  his  topograph  icii  I  ex  ami  nation*,  Hnd 
comribnting  fiirther  Jafomation  na  to  the  structgre  of  the  Uuronian  roclu, 
which  upon  Lake  Huron  nctain  a  thickness  of  about  10,000  feet  and  are 
iRtercal&ted  between  the  Laurentinn  and  Lower  Silurian  series.  They  are 
made  up  of  qnartzites  with  two  grent  bantls  of  slnto  coug1oracrat«i,  and 
masses  of  interstrH tided  dioritea,  besides  two  or  more  bands  of  liinesCone, 
whose  distribution  has  been  most  serviceable  in  ninking  out  the  structure 
«f  tha  region.  The  copper  of  the  Bruce  and  Wellington  mines,  of  ILoot 
BiTer  and  Echo  Lake  occurs  chiefly  in  veins  cutting  tiie  diorites  of  this 
■eriefl,  although  the  metal  is  also  found  disseminated  in  some  of  the  beds, 
Ur.  Murray  baa  considered  the  distuibances  of  tliis  series  of  rocks  with 
particular  reference  to  the  distribution  of  the  copper  veins,  and  haa  jpren 
na  a  section,  together  with  a  map  showing  the  distribution  of  the  Huro- 
nian  limestones.  A  remarkable  dislocation  occurs  in  tlie  valley  of  tha 
Tliessalon,  bringing  the  Laurentian  gneiss  in  contact  with  the  upper  por- 
tion of  the  Huronian  seres  by  a  vertical  displacement  of  0,200  feet. 

The  rcBulta  obtained  by  Mr.  J.  Kiokardson  ia  an  examination  of  a  part 
<d  the  district  of  Gasp6  are  next  given,  with  a  map  showing  the  distri- 
butioa  of  the  rocks.  The  Shickshock  mountains,  which  are  a  continua- 
tion of  the  Notre  Dame  and  Green  Mountnins  have  a  synclinal  form :  and 
appear  as  a  mass  of  crystalline  schists  in  great  part  epidotic,  quartiose 
and  cliloritjc,  running  about  KN.R  for  a  distance  of  sixty-Sva  miles  and 
nsing  in  points  to  about  3700  feet.  Along  their  northern  base  the  slates 
and  conglomerates  of  the  Quebec  group,  are  wen  dipping  southward,  but 
around  their  southern  slope,  repose  the  Devouian  roeks.  Associated  with 
these  crystalline  schists  are  great  masses  of  serpenliiM,  whieti  at  Ml  Albert 
ate  seen  sweeping  around  the  base  of  the  hills.  A  remarkable  section 
here  exhibits  a  synclinal  form  with  an  overturn  dip  on  the  south  side,  so 
that  the  serpentinen,  which  are  really  beneath  the  epidotio  and  horn* 
Uendic  and  chloritic  rocks,  seem  to  overlie  tbem.  That  portion  of  tha 
serpentine  which  succeeds  to  the  black  hornblende  s[at«  is  beanlifully  and 
distinetiv  stratified.  The  weathered  surfaces  exhibit  opaque  white  or 
&wn  colored  bonds  of  from  one'eigitth  of  an  inch  to  an  inch  in  breadth, 
with  thinner  red  partings.  Within,  the  rock  is  dark  brown  or  greeuish, 
with  deep  red  bands,  sometimes  including  grains  of  chromic  iron  and 
diallage,  as  well  as  thin  layers  of  nsbestus..  The  thickness  of  this  strati- 
Sed  portion  is  about  400  feet ;  it  is  succeeded  by  nbout  GOO  feet  of  dark 
gieen  serpentine,  which  is  not  distinctly  stratifie<l,  and  reposes  directly 
upon  black  slates  aad  limestones.  The  facts  already  published  by  the 
Canadian  Survey  have  shown  that  it  is  impossible  to  regard  tha  great 
masses  of  serpentine  so  common  both  in  the  Lnurentian  and  Silurian 
sniea,  as  anything  other  than  sedimentary  deposits,  and  we  think  it  in- 
deed »  question  whether  serpentine  ever  takes  tiie  form  of  an  intniuve 
rock.  (See  further  on  Ibis  subject  Ur.  T.  Slerry  Hunt,  in  the  R«port  for 
1833-fi6,  pp.  432  and  480,  and  this  Journal,  [2]  xiv,  217,  xivi,  234,) 
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In  the  preMQt  Report  Mr.  Hunt  gives  the  result*  of  a  series  of  inresti' 
gstions  upon  the  iDtrusive  rocks  of  the  vicinity  of  Montreal.  These  ia- 
elude  orthophyres,  some  of  which  are  very  beautiful  porphyries,  and  a 
great  variety  of  tracbytic  rocks,  pawing  iuto  granites  on  the  one  baud 
and  to  phouolites  on  the  othsr,  besides  dioHtea,  augite  rock  and  dolcntes, 
some  of  them  contaioing  large  portions  of  olivine.  These  investigations 
include  a  great  many  analyses  of  the  rocks  and  their  component  minerals, 
and  are  followed  by  ttre  oontinuation  ol  Mr,  Hunt's  researches  on  the  forma- 
tion of  magneuan  rocks.  With  this  investiffation  our  readers  have  already 
been  made  acquainted.    (See  this  Journal,  [s],  xxviii,  170,  805,  xxix,  285.) 

By  way  of  Appendix  to  this  Report,  we  have  a  caialofjua  of  the  planta 
and  animals  collected  in  the  counties  of  Argenteuil  imd  Ottawa  by  Mr. 
W.  M.  S.  D'Urban,  an  accomplished  young  naturaliHt  now  at  the  Capa 
of  Good  Hope,  who  aceom|>anied  Sir  William  Logan  during  the  summer 
of  1658 — and  made  as  complete  a  collection  as  possible  of  the  flora  and 
fauna  of  the  districL  A  similar  collection  was  made  in  llic  Lower  St.  Law- 
rence and  in  the  district  of  Gasp6  by  Mr.  Robert  1^11,  sn  assistant  of  Mr. 
Richardson.  The  species  were  dutenuined  in  part  by  Mr.  B.,  and  part  bj 
Mr.  D'Urbnn,  Drs.  Dawson,  LeConte,  Lea  and  Mr.  I3inney.  The  collec- 
tioD  of  marine  animals,  obtained  in  part  by  dredging,  is  considerable,  and 
an  important  contribution  to  the  fauna  of  th.tt  re^on.  t.  b.  h. 

2.  Geoloffieal  Survegt. — Kuntucky. — The  fiiurth  volume  of  this  Sur- 
vey now  in  press  contains  the  stratigraphy  and  palieontol<^  of  all  the 
coalfields  of  Kentucky  excepting  a  tew  of  the  southeastern  counties.  It 
is  provided  with  five  plates  and  a  great  number  of  comparative  sections, 
illustrative  of  the  general  diHtributioii  of  the  coal  measures. 

Arkansas. — The  second  volume  of  this  Survey  contains  a  geological 
description  of  all  the  counties  not  treated  of  in  the  first  report  Mr.  Lea* 
quereux  contributes  to  this  volume  the  palieontological  and  stratigraph- 
icnl  descriptions  of  the  coalfields  of  the  Slate — a  comparison  of  botanical 
distribution  with  the  geological  formation!^— and  a  catalogue  of  the  phe- 
nogamous  plants  of  Arkansas  with  abort  descriptions  of  the  plants  useful 
in  agriculture,  medicine,  &C.  This  catalogue  contains  Nuttall's  plants  with 
those  found  by  the  Survey.     The  Palfeontology  is  illustrated  by  six  platAs. 

Illikois. — ''VVe  have  elsewhere  stated,  (p.  125,)  some  of  the  results  of 
this  State  survey  under  the  able  direction  of  Mr.  Worthbn — the  pub- 
lication of  this  very  valuable  Report  now  awaits  only  the  needful  ap- 
propriation of  money  which  a  State  so  intelligent  and  prosperous  as  Illi- 
nois, cannot  withhold — for  a  work  which  will  be  at  once  so  useful  and  ao 
honorable  to  her  enlightened  liberality. 

Texas. — We  hear  with  great  regret  that  the  able  Director  of  this  Sur- 
vey has  been  removed  from  tiis  post  to  make  way  for  another  person — 
without  the  means  of  judging  of  the  circumstances  of  the  esse,  we  know 
too  well  Dr.  Shqiqard's  ability  to  discharge  his  duties,  to  suppose  that  Sci- 
ence will  gain  by  the  chanifi: — which  we  have  reason  to  fear  has  been 
brought  about  by  iijeans  of  personal  int)u<>nce  with  the  Governor  of  tlie 
Slate  aided  by  the  power  of  some  influential  scientific  names. 

CALtroRNtA. — Prof.  Whitney  whow  departure  for  his  post  of  duty  wo 
noticed  in  our  last — has  reached  San  Francisco  with  all  his  party  and 
ontflt  without  loss  or  delay — and  waa  making  preparations  to  enter  &t 
ono«  on  the  active  duties  of  bis  post 
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CurADi.—TliQ  multo  of  tb«  labon  of  Kr  Willfam  Lof^an  ant]  lii;i  nMe 
corps  of  associates — as  far  as  they  have  been  made  public  ana  noticed  on 
p«g»  123. 

It  is  plain  to  all  irbo  take  an  intereiit  in  the  proQrena  of  genl<^y  in 
the  United  Statefi.  that  an  active  discussion  is  now  iminiDeiit  on  llie  ques- 
tioot  toucbing  Bnrraude's  primordial  xone.  In  this  discussion  the  'Ta- 
conic  SjsUm'  of  Sinraona  so  long  suppressed,  will  probably  be  again 
put  forward.  Already  the  contestant*  are  sharpening  their  weapnns,  and 
we  will  not  anticipate  the  discussion  farther  tnau  to  intiiaate  that  the 
views  of  the  distinguished  French  geolt^int  will  find  a  warm  op)io8itiun 
at  the  hands  of  the  New  York  State  Paleontologist,  and  probably  itlso 
with  some  of  the  gentlemen  of  the  Cnnadian  Surrey.  The  subject  is 
•Ireody  before  the  Boston  Society  of  Natural  History,  where  Mr.  Uarcon 
appears  ai  the  advocate  of  the  Taconic  System.  This  geolofrist  finds  evi- 
deDc«  of  the  existence  of  the  primonlinl  fauna  not  only  in  llie  incta- 
morphic  black  slates  of  Georgia  in  Vermont,  but  at  the  Fnlli  of  Mont- 
morency, in  the  r^ion  between  the  Upper  Mississippi  and  Lake  .Supe- 
rior, Bear  Lake  Michigan,  on  the  north  shore  of  Lake  Superior  near  the 
Kc  in  the  Black  Hills  of  Nebraskii.  and  in  Texas. 

N>w  York. — Prof.  Hall's  third  volume  (te:(t)  on  the  Palteontology  of 
New  York,  so  long  looked  for,  has  been  in  print  for  some  time,  Imt  has 
been  held  back  to  ensure  completeness  under  tlie  important  gi-nns  Eiiryp- 
lerm.  It  is  now  before  us,  and  we  are  assured  by  him  that  it  will  be  speed- 
ily diatribu  ted.  The  Introduction  handles  with  masterly  skill  the  difficult 
rabjects  connected  with  the  proper  classification  of  the  lovfer  borizoiia  of 
life  in  our  planet.  A  review  of  this  important  chnptor  with  reference  to 
the  views  of  Barrande  will  probably  appear  in  our  next.  The  plates  for 
this  volame  are  not  yet  all  ready  for  delivery. 

3.  Dacripliotu  of  new  tptctei  of  Crinoidea  and  Erhinoidea  from  Iha 
Carboni/erou*  roett  of  Illinou,  and  other  Weetem  Stain  ;  byF.B.MaRK 
and  A.  H.  Worth BH,  of  the  Illinois  State  Geological  Survey,  pp.  19, 
Proceed.  Acad.  Nat.  Sci.,  Pa.,  Sept.,  1860. — This  paper  contains  descrip. 
Uona  of  twenty-nine  new  species.  Platyarintu,  3  species,  JJiehoerinui,  i ; 
ZVemafocnnuf,  1 ;  Aetitioermut,  S  ;  ^orbetioerinua,  2  ;  Zeaerinui,  3  ; 
Cgathoerimu,  5  ;  Poteriaerinui,  2 ;  Archaoeidarit,  1 ;  Palitehinut,  1 ; 
MeUfttila,  1,  It  is  suggested  by  the  authors  that  the  genua  Trtma- 
taeriauM  of  Hall  is  identical  with  Oontaittrotdommit  of  Lyon  and  Cai. 
soday.  If  so,  the  latter  genus  will  have  to  take  precedence,  from  priority 
of  pablication.  h. 

i.  Deteripliimi  of  New  Carhonifaroui  Fouils  from  lUiniAt  and  other 
Wateru  Stata ;  by  F.  B.  Mbbk  and  A.  H.  Worthkh,  of  the  Illinois 
Bute  Geological  Survey,  pp.  26.  Proc  Acad.  Nat  Sci.,  Pa.  Read  Oct 
23d,  And  published  Nov.  24th,  I860. — This  interesting  paper  comprises 
89  speciea,  all  of  which  are  supposed  by  the  authors,  to  nave  been  here- 
tofore undeacribed.  They  may  be  enumerated  as  follows  :  £phe7Kplerii 
ass,  4  species ;  Palaiterma,  subgenus  Sehtnuuler,  1  ;  Chonttei,  1  ;  Pro.i 
ductus,  S  ;  ShyTKOjiella,  1 ;  Athyrii,  1  ;  PiKten,  1 ;  Aviculoptelen,  7  ; 
Aneuiti,  1  ;  Mgalina,  3 ;  Solemya,  1  ;  Leda,  1  ;  Sehizodui,  1  ;  Car-, 
diomorpha,  1;  Belltrophon,  1;  PUurotomaria,  11;  Euomphalut,  2  \ 
H'atiet^m*,  2 ;  Platyottoma,  2 ;  Bvnema,  I ;    Loxonenta,  6 ;  Sulinw,  1 ) 
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Maeroehtilat,  8  ;  Soteniteui,  1 ;  Orthoteraa,  1  ;  Cyrloetrat,  8  ;  JITow- 
Hint,  7  ;    GonialiU»,  3. 

The  nulhora  tifno  estftblished  a  remarknble  new  genus  of  ZodphyUa, 
Sphmapoterium,  from  trq^',  a  ncdge ;  nQri^r,  a  r.up. 

"This  smnii  group  of  corals  appeare  to  be  more  nearly  related  to  Cya- 
(Aawrti.  of  Edwards  and  Haimc,  than  to  any  other  genus,  either  recent 
or  fossil,  with  which  we  an  acquainted.  It  ditfers,  however,  in  hanDi; 
the  outer  walls  perfomted,  and  in  being  destitute  of  distinct  rays,  as  well 
as  in  the  peciiiiar  wedge-like  form  of  tiio  base  of  the  corallum,  which  is 
also  usually,  if  not  always,  free  instomi  of  attached." 

The  authors  olio  describe  a  new  genus  of  Gasteropoda,  Saltniteua, 
to  include  certain  xpecies  allied  to  Loximt-ma  and  Macrodieilai.  The 
illustrations  with  more  extended  descriptions  will  appear  in  the  forthcom- 
ing report  of  the  Illinois  Surrey,  which  promises  to  be  one  of  unusual  in- 
terest liestdes  the  numerous  invertebrate  fossils,  it  will  contain  illustra- 
tions and  descriptions  of  over  one  hundred  new  species  of  fossil  fishes  of 
Dr.  J.  S.  Newberry  ;  a  report  on  the  Bryozoa  of  Dr.  H.  A.  Prout;  a  rft- 
port  on  Fossil  Plants  of  Mr.  Lesquereux  and  a  report  on  the  Lead  region 
of  Illinois  by  Prof  J.  D.  Whitney.  B. 

6,  Sj/iltmatie  CaUilopue.  teilh  Si/tumyma,  tte.,  of  Jtirame,  Cretirrout 
and  TtTtiary  Fouilt  collected  m  Ntbranka,  by  the  Exploring  Erpeditiont 
under  Ike  command  of  Lieut.  O.  K.  Warren,  of  U.  8.  Topographical  En- 
gioeers ;  by  F.  B.  Meek  and  F.  V.  Hatobn  — Of  the  276  species  and  va- 
rietie*  enumerated  in  the  following  catalogue,  25  are  from  Jurassic  rocks, 
19-1  from  Cretaeeons,  and  the  remaining  57  from  Tertiary  ttrata.  None 
of  the  JurHKsic  apecies  are  known  to  occur  in  tills  country  east  of  ibe 
Black  Hills,  or  south  of  the  middle  of  eastern  Utah,  though  some  of  them 
will  probably  be  found  in  New  Mexico.  One  Hpecies  is  believed  to  be 
identical  with  Otlrea  ealctola  of  Uoemer  from  the  Jurassic  rocks  of  Ger- 
many, and  another  [Ammonilt*  cordiformi»)  is  probably  not  di.ttinct  Irom 
.4.  cort/nfu*,  Sowerby,  which  occurs  in  the  Jurassic  series  of  England, 
France,  Russia,  <kc.  Nearly  all  the  other  J'urassic  species  mentioned  in 
tite  list  are  closely  nliicd  to  forms  common  in  the  lower  part  of  that  sys- 
tem (the  Lower  bolite  and  Lias)  in  the  old  world,  and  several  of  theta 
may  prove  identical  on  farther  comparison. 

Of  the  194  Cretaceous  species  the  following  seven  are  common  to  the 
Nebraska  and  New  Jersey  beds,  vit — Navtilv*  Dekayi,  Ammonitet  pla- 
eenta,  A.  compltxia*.  A.  lobalvt*,  Scapkitft  Conradi,  BaeuHtt*  ovalut, 
and  Gryphaa  veaii-ularit  ? ;  and  the  following  five  species  are  probably 
oommon  to  Nebraska  and  foreign  localities,  viz. — NautUut  Dekayi,  Ino- 
eeramut  problematicut,  Oryphaa  veticularit,  CitcuUaa  fibroio,  aud  Mi- 
eorhaeia  coranula. 

The  57  Tertiary  species  are  believed  to  be  all  distinct  from  foreign  forms, 
and  none  of  them  have  yet  been  found  in  this  country  east  of  Nebraska,  or 
south  of  northeastern  Utah.   They  are  all.  so  far  as  known,  extinct  species." 

The  Pal  aeon  to  logical  portion  of  Lt.  Warren's  report  is  now  completed, 
containing  extended  discriptions  and  comparisons  of  over  three  hundred 
species  of  fossils,  from  all  tlie  formations  known  in  t^e  northwest.  Tbo 
illustrations  comprise  over  one  thousand  figures  of  Mollnsca  and  occupy 
forty-fivo  quarto  plates. 

D.D.t.zea  by  Google 
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8.  ObienatioM  an  lh«  Cretaetmu  Strata  of  Ttxat ;  by  B.  F.  Suu- 
MABD,  M.D^  (Trans.  Acad.  Sci.  Sl  Louis,  vol.  i.  No.  4,  p.  582}.— The 
ieading  pointit  in  SliumaTd's  paper  benriug  upon  ilie  digputfd  geology  of 
the  bouthnest  nre  these.  First  he  recognizes  at  the  bnae  of  the  Cretace- 
ous Eoriea  cf  that  r^oQ,  what  he  calls  the  Arenaceous  group,  and  place* 
it  on  a  parallel  wilh  our  No.  1,  of  fiebraska,  (Miocene  of  Mnrcou  and 
ProEi  Hc«r),  Thisisas  wai  vhon'nby  Meesrs.  Meek  and  Hxvdenin  1897* 
»  part  of  Marcou's  Jurassic  and  Triassic  of  the  Pyramid  Mountain  See- 
IwH.  It  b  also  the  horizon  of  their  Crelaceous  leares  of  Nebraska  and 
EanuB  AS  Shumard  states,  and  he  finds  great  numbers  of  Cretaceous  fos- 
uls  in  it,  though  no  leaves. 

Above  tliie  he  finds  other  beds  which  he  places  on  a  parallel  vrith  No. 
2  and  3,  of  the  Nebraslia  ficction,  and  shoirs  tliat  tliey  are  the  horizon  oc- 
cnpied  by  Marcou'a  Oilrea  Martkii  nnd  Gryphaa  dilaiala,^  upon  which 
he  rests  his  claims  to  the  discovery  of  the  Jurassic  of  the  aoutliwcst. 

These  beds  Meek  and  Haydca  had  also  plnced  on  a  pnrallcl  with  No. 
2  and  3,  of  the  Nebraska  section,  as  Shumai-d  stntes.  Thusas  is  seen,  all 
explorers  concur  in  the  opinion  that  what  Marcou  calls  Jurassic,  at  least, 
at  tlie  localities  where  he  found  fossils,  is  Cretaceous.  There  doubtless 
»K  Jurassic  and  Triassic  rocks  in  New  Mci:ico,  and  possibly  in  parts  of 
Texas,  but  all  the  fossils  Marcou  relied  upon  to  prove  it,  are  Cretaceous 
species,  as  already  staled.  And  the  Jumssic  and  Trinssic  of  his  section, 
St  tlio  main  localities  cited,  are  Cretaceous  beds.  Shumard's  paper  is  an 
important  one,  and  when  we  consider  bis  opportunity  to  understand  these 
matter?  in  making  State  esploraiions.  is  entitled  to  great  weiglit,       m. 

7.  Z>i<  Silttrischt  Fauna  de»  teeatliditn  Teniifsiee  ;  4to.  pp.  S7  ;  tlireo 
Kthograpfaic  and  two  copper  plates  ;  by  Dr.  Ferdinand  Bobmer  ;  Bres- 
laa,  1860. — lu  this  work  Dr.  Koeroer  has  noticed  and  figured  58  species 
of  fossils  from  the  Upper  Silurian  rocks  of  Tennessee.  Of  these  he 
identifies  32  as  occnrring  in  the  Niagara  group  of  the  State  of  New 
York,  and  28  in  Europe,  in  the  W'eniock  formation  of  England  and  in 
the  iimc-tones  of  the  Scandinavian  Islands,  Gothland  and  Siahno.  The 
most  interesting  are  those  which  he  has  described  as  fossil  sponges  un- 
der the  genera  Atiyloipongia  Palaotnanon  and  Aslrwotpimgia.  The 
specimens  arc  spheroidal  sub-cylindrical  or  cyathifoi-m  like  the  sponges 
of  the  cretaceous  and  Jura  formations.  They  are  silicified  and  in  the 
polished  sections,  numerous  radiating  canals  with  star-like  groups  of  spi- 
culs!  are  clearly  eihibited,  presenting  an  internal  strnctui-e  altogether 
■nalagons  to  that  of  the  more  recent  sponges.  Theie  are  sis  species 
dc&ci'ibed,  one  of  which,  Atlyloaponr/ia  piiemorta  is  identified  with  the 
European  Siphonia  procemona  (GolUfuss).  Fossil  sponges  are  rare  in 
all  the  formations  below  the  Cretaceous  and  Jura,  but  wc  have  some 
reason  to  beliere  that  they  here  occur  at  the  very  base  of  the  paltco- 
soic  system.  In  addition  to  the  American  species  described  by  Dr. 
Roemcr  wc  lind  that  another  form  has  been  discovered  in  the  lower  Si- 
lurian rocks  of  Kentucky  for  which  the  name  Scyphia  deniala  has  been 
Eroposed.  (See  the  2d  Report  of  the  Geo.  Snr.,  oif  Kentncky,  page  1 1 1.) 
a  Canada  a  species  closely  allied  to  Roemer's  A.  tteUatim-tuleata,  oc~ 

*  Proceed.  Acsd.  Nat.  Sd.,  Phila.,  May,  1857,  p,  1 88. 

t  Ai  we  had  nlw  shown  in  Proceed,  Antd.  Nat,  Sci.,  May,  1SG7,  p.  ISS. 
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cnra  ia  the  Trenton  LiiueHtonr;  while  two  or  three  others  hftVe  been  fonni] 
in  the  Chozy  and  CalcifcrouS  tbnnatioiis.  These  will  be  described  (oob 
in  the  Reports  of  the  Geolc^icai  Suney  of  Canada.  One  of  the  Cana- 
dian «pecieg  ftomewhat  resembles  in  form  the  Palaolrochtu  of  Emmoas.- 
(See  this  Journal.  2d  Series,  vol.  X3fii<  p.  '3S9),  and  has  one  of  the  extr«- 
mittee  covered  with  radiating  f^rooves  in  the  same  manner.  It  seema 
probable  therefore  that  Palaotroehut  h  a  sponge  instead  of  a  coral  Dr. 
koemer  has  described  two  new  genera  of  Gnaoids,  LampUroerinua  and 
CtflQcrinut,  both  of  which  appear  to  be  related  to  Aclinoerituu.  Among 
the  brachiopods,  we  find  Calceola  Tenneiteentii,  no  doubt,  identical  witn 
Prof.  SafToras  C.  Ameheana  published  in  this  Journal  in  March  last ; 
the  former  name  has  the  priority  as  Roemer  has  described  it  several 
years  since  in  Bronn's  Lethea  Gcognostica,  The  concluding  chaptercon- 
tains  an  interesting  comparison  of  the  Upper  Silurian  Fauna  of  Tennea- 
see  with  that  of  the  same  age  in  Europe.     All  the  speciea  are  well  figured. 

E.  B. 

[We  have  received,  too  late  for  this  issue,  an  important  paper  from 
Prof.  Sftfford  "On  the  Upper  Silurian  beds  of  Weetem  Tennessee,  and 
Dr.  Roemer's  Moni^raph."  A  principal  point  in  this  paper  is  to  indi- 
cate the  fact  that  the  fauna  illustrated  by  Dr.  R.  is  not  the  only  one  oc- 
curring on  the  'glades.'  To  illustrate  his  subject  Prof.  Safford  brings 
forward  for  the  first  time  a  taliular  section  of  the  order  of  succession 
and  thickness  of  the  rocks  of  the  Upper  Silurian  in  Tennessee.  Thia 
memoir  will  appear  in  the  succeeding  number  of  this  Journal. — Eds.] 

in.     BOTANY  AND  ZOOLOGY. 

1.  The»auru$  Copeniin,  or  Illuatratinni  of  llie  Soulh  African  Flora, 
tie.,  by  Wm.  H.  Harvbt,  M.O.,  F.R.S.,  Ac— No.  4,  18C0,  completes  a, 
century  of  plates  and  the  Hrst  volume  of  this  work.  The  plates  are 
neatly  executed  and  much  better  printed  than  those  of  the  earlier  nam- 
bers.  The  most  interesting  one  ta  us  is  that  of  a  Loasaceoun  plant, 
Fiiteaia  Capensis,  which  ia  geographically  very  widely  severed  from  all 
ita  coordinates,  and  haa  a  trilocular  ovnry.  a.  o. 

2.  Flora  Capensis  ;  bting  a  Syitimalk  Betcription  of  l!.t  Planit  of 
the  Capt  Colony,  Caffraria,  and  Port  Natal;  by  W«.  H.  Harvet.M.D., 
F.R.S.,  itc,  and  Orro  WiLnsLu  Sonihb,  Ph.D.,  Ac,  vol.  I,  Ranuncniacee 
to  Connaracete,  Dublin,  1859-60. — An  octavo  volume  of  646  page*, 
the  first  of  the  "at  least  five  volumes"  required  for  the  completion  of 
the  Cape  Flora.  The  siccond  volume  ia  in  pw^reaa.  Being  intended  flw 
use  in  the  Colony  as  well  as  by  botanists  generally,  the  work  is  written  in 
the  English  language  throughout.  In  view  of  Uiia  popular  use,  a  com- 
prehensive and  excellent  Introduction  to  Syetematic  Botany  is  prefixed, 
taken,  with  some  alterations  and  additions,  and  by  permission,  from  that 
in  Mr.  Bcntbain's  Handbook  of  the  British  Flora ;  and  to  this  is  joined 
a  set  of  clear  and  npecitic  directions  for  the  collection,  preservation,  and 
examination  of  plants.  The  sequence  of  orders  adopted  in  the  Flora  ia 
eaaentially  that  of  DeC^andolle.  As  one  of  the  authors  resides  in  Dub- 
lin, and  the  other  in  Hamburgh,  the  only  course  to  take — and  in  any 
case  the  wiser  course — was  "  to  divide  the  work  between  them,  eaca 
taking  those  Orders  with  which  ha  was  most  familiar,  and  makin|[  them 
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«Bt  imlfipMidontly,  wHhoitt  re&renM  to  bis  broUier  author;"  itltbone>i,  to 
coHira  uniformity  of  plan,  tlie  ordinal  cbanict«rs  am)  general  remarKs  an 
all  written  hy  Dr.  Harvey,  upon  wbom  tbe  |;eneral  ediiorghip  ilevolfe*. 
The  descriptions  are  pretty  full,  bo  that  only  about  three  Rpecie*>  appear 
Ml  a  page  The  great  knowledge  and  ability  of  the  diatTnguislied  nii- 
thon,  and  their  Ion?  familiarity  wiih  Gape  plants,  guarantee  the  high 
character  of  the  worlr,  as  their  untiring  industry  and  pereevemnca  gives 
good  hope  of  their  bringing  to  a  wortny  and  timely  completion  the  for- 
inidable  task  they  have  nndertaken.  Noting  that  Dr.  Sonder  has  adopted 
Dr.  Klotzsh's  genus  Diantkera,  in  tbe  Cappariden,  we  beg  to  say  that 
there  IB  a  LinnieAn  genus  of  that  name,  unacconntably  neglected  by 
recent  botanists  (North  American  ones  excepted),  but  not  rightfully  to  ba 
•aperseded.  a.  o. 

3.  Flora  of  lie  Britith  We*t  Indian  I»land»  ;  by  A.  H.  R.  Gribs- 
BACH,  M.D.,  Pr<rfes»or  of  Botany  in  the  Univemity  of  Gfttlingen.  Lon- 
don ;  LoTf  !l  Reere.  Parts  1  and  3,  1 869,  pp.  ]  92,  8vo. — Ttiis  is  another 
of  those  Colonial  Floras  now  fostered  by  the  Britiah  Goremment ;  in- 
deed this  is  the  firBt  strictly  belonging  to  the  aenes.  It  is  written  through- 
out in  Engliah,  and  wonderfully  good  English  too,  considering  that  tbe 
anihor  is  a  German.  Through  abbreviations  and  the  omiMion  of  refer- 
ences, it  is  more  compact  than  the  Flora  Capen$is,  and  will  probably  be 
comprised  in  one  or  two  Tolumes.  Tbe  work  is  much  needed,  and  Dr. 
Griaebacb  is  doing  excellent  service  in  clearing  up  tbe  manifold  confusion 
and  obscurities  of  Wust  Indian  Botany,  and  indeed  of  Central  American 
Botany  generally,  to  which  he  has  paid  much  attention.  The  third  part  ' 
of  tbta  work,  completing  tbe  Polypetalee  and  Apetalte  combined,  is,  we- 
team,  already  published. 

[The  Uiird  part  of  tbe  West  Indian  Flora  has  just  come  to  hand.  It 
finisbes  the  Poly-apetaloga  orders,  and  closes  the  first  volume  of  323 
pages.  The  larger  orders  it  comprises  are  tbe  Ltguminota,  the  M'jrtacea, 
and  tbe  Mettttlonutna,  the  two  latter  are  very  tborougbly  and  admirably 
re-eUborated.] 

Another  Flora  of  this  series,  now  printing,  is  ibat  of  the  island  of  Hong 
Kong,  by  Mr.  Bentbani.  Among  the  most  important  materials  for  this 
Flora  mustbe  reckoned  tbe  collections  made  in  that  ialand  by  Mr.  Clmrtes 
Wright,  as  Botanist  of  the  North  Pacific  Ejipedilion  under  the  commnnd 
of  Captains  Ringgold  and  Rodger»,  which  are  liberally  contributed  for 
this  pnrpoee.  The  same  JStpedilios  contribMee  also  to  the  Flora  Capeo- 
sis  ** upwards  of  five  hnndred  species  of  plants"  from  the'coUection  of 
the  same  inde&tigable  botanist  made  wliilst  the  vessels  were  detained  is 
Simon's  Bay ;  among  which,  adds  Dr.  Harvey,  are  some  species  not  re- 
ceived from  other  collectors, — good  evidence  of  Mr,  Wright's  indastry 
and  acutcness. 

These  qiialitiea,  and  M  indomitable  spirit  of  research,  are  now  applied 
to  th«  West  Indian  flora;  and  tbe  fraits  are  beginning  to  appear  in  tbe 

4.  PUaUa  Wrighiiana  «  Caba  Oritnlali,  a  A.  Gkibebach  ; — a  paper 
in  thd  Memoirs  of  the  American  Academy  of  Arts  and  Sciences,  vol.  viii, 
new  series,  of  which  a  small  edition  is  separately  issued  for  distribution 
among  botanists.  It  contains  many  new  and  rare  species,  and  the  field 
1%  b,r  from  being  exhausted.     This  paper  is  followed  by 

AsL  Jora.  ScL— Sacomi  Sisas,  Tol.  SXXI,  No.  91.— J*a.,  lan. 
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5.  Filial  Wrightiana  tt  Fenditriana,  etc^,  cum  Dahiil  C.  Eatow, 
A.M.,  an  eDumeralion  of  tbe  Fems  of  this  same  rich  Cubsa  collection, 
along  with  those  of  Feodler's  Venezuelan  collection,  with  chantcten  of 
new  epecies,  etc.  The  sets  of  Fendler's  Ferni  iwued  to  suhscKbere  aro 
exhausted  ;  but  tbose  of  Wright  are  still  to  be  bad,  and  are  to  be  aug- 
mented b;  new  collections.  a.  s. 

0.  Loenl  Botanical  Calaloffuet. — TheM  are  interefttng  aa  helping  t» 
determine  the  geographical  range  of  our  species,  and  al»o  aa  indicating 
the  zeal  and  activity  of  our  to(^  botanists,  perhaps  never  greater  thai 
now.     The  folloning,  published  during  the  year  1660,  are  before  un: — 

V.  Addiliont  to  the  Flora  of  Witeontin  ;  by  T.  J.  Halb,  of  the  Uni- 
versity of  Wisconsin. — The  number  of  species  and  Tarietiea  added  to  Mr. 
Lnpham's  latest  Cataloffue,  published  in  1852,  "amounts  to  263,  of 
which  112  Hre  Mosses,  Liverworts,  and  Lichenes."  Tbe  catalogue  of 
these  is  contributed  by  Mr.  Lapham.  Tbe  most  notable  addition  is  that 
of  the  rare  Sullivantia  Ohioms,  before  known  at  only  one  Htation,  in  the 
central  part  of  Ohio,  bat  lately  detected  by  Mr.  Lapham  on  the  Wiscon- 
sin River. 

8.  Calatoimt  of  the  Flowering  Plants  and  Femt  of  Olao  ;  by  J.  8. 
NswBBBBT,  M.r>.  Originally  prepared  for  the  Ohio  State  Medical  Soci- 
ety, but  now  published  by  the  Agricultural  Society,  prefaced  by  some  id- 
teresting  remarks  upon  the  influences,  "  physical,  geological  and  climatic, 
which  have  determined  the  distribution  of  the  species. 

9.  A  Catalofiue  of  Plant*  found  in  Nev>  Bedford,  Matt^  and  iUvian- 
Hy  ;  by  K  W.  UaRTBr.  The  plant)  are  arranged  acccirding  to  tbe  season 
of  their  flowering.  Nine  species  only  come  into  bloom  between  tbe 
middle  of  March  and  the  first  of  April, — viz.,  the  common  Chicbweed, 
tbe  English  Grnundsel,  which  are  introduced,  two  PopUrs,  two  Hazels, 
and  an  Alder,  Epigaa,  and  Dmha  vema.  We  suspect  that  the  latter  ia 
also  an  introduced  plant 

10.  Catalogue  of  the  Pkasnogamoui  and  FHicoid  Plants  of  Nev  Cat- 
tle County,  Delaware,  arranged  according  to  the  Natural  Si/ttem,  with 
the  Synonyms  of  Modem  Authort ;  by  Edwahd  Tatnall.  (Published 
by  the  Wilmington  Institute.) — A  very  full  and  handsome  Catal<^e  of 
1 12  pages,  including  a  list  of  expected  species,  and  an  extended  cat^logufl 
of  the  J)ialomacece  and  Detmideoi  detected  in  that  district,  by  Mr.  C 
Febiger.  Tbe  addenda  comprises  among  other  things,  the  Sagitiaria 
calgcina  of  Engelmann.  This  was  known  only  as  a  Western  species,  vis. 
— in  Texas,  Louisiana  aud  Missouri.  In  the  manuscript,  communicated 
by  Dr.  Engelmann  to  the  Botany  of  the  Mexican  Boundary  Suivey,  be 
gave  the  "  Morrimac  River,  Missouri,"  as  a  station  of  one  variety  of  thia 
species.  In  the  proof-reading  this  was  somehow  changed  into  the  better 
known  "  Merrimac  River,  Massac busetts."  This  error  proves  to  be  leu 
serious  than  could  have  been  expected,  Mr,  Swan  liaving  since  detected 
a  submerged  form  of  this  very  distinct  species  at  Kennebunk,  Maine,  not 
far  north  of  tiie  Merrimac.     Mr.  Tatnall  has  now  found  it  in  Delawara. 

A.  o. 

11.  Fungi  Caroliniani  Extieeati:  Fwtpi  of  Carolina  illuilrated  by 
natural  ipeeimens  of  the  Speciet ;  by  H,  W.  Ravznbl,  Corresp.  Merab. 
Acad.  NaL  Sciences,  An,    Fasc.  I-Y.  Cbsrieston,  S.  C,  Russell  &  Jones, 
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King  al. — 'Dieso  fiiseicles  are  Tolnmea,  of  quarto  fonn,  each  eontaining  a 
teolury  of  specie;  ihe  Bpeciniens  attached  to  the  leaves  of  thick  cart- 
riilge  paper,  vriLh  printed  tickets.  Each  Toliime  liss  ao  Index,  and  tho 
fifth,  iattued  last  autumn,  baa  a  full  index  of  the  whole  work.  This  iu- 
duecs  th«  fear  that  the  undertaking  may  not  be  coDtinued  farther.  Much 
as  thtt  is  to  be  regretted  it  is  not  surprising;  for  these  undertakings  {□• 
Tolve  a  deal  of  labor  and  anxiety.  The  Cryptogamio  Exneeali  of  this 
country — as  a  whole  perhaps  iinrivHilod  by  thtye  of  any  olher — viz.,  of  the 
Mturi  by  Sulliriint  and  Lesquereux,  the  Lichenn  by  Tuckermann,  and 
the  FnJiffi  by  Ravene!, — are  at)  labors  of  love,  and  mnnuroents  of  pntienco 
and  diainterestedneas;  for  their  cost  to  subscribers  defrays  but  a  moiety  of 
the  cost  of  produ<:tion.  They  are  intended  to  stimulate  research  in  these 
cerenil  branches  of  Crjptogainic  Botany,  and  to  facilitate  their  study. 
For  this  last  purpose  these  Extireati  are  all  essential,  and  they  would  b« 
faanlly  leas  so  even  if  proper  manuals  and  other  descripiive  and  illustra- 
ted worka  upon  our  lower  Cryptogamia  were  generally  obtainable.  In 
IJiQ«  thcne  desiderata  will  probably  be  supplied;  but  authentic  fpeci- 
niena  will  altrays  be  invaluable.  The  former  volumes  of  Mr,  Ravenera 
E»»gi  have  been  noticed  and  commended  in  this  Journal.  The  fifth 
century  is  equally  interesting  and  full.  Perhaps  the  proof-reading  of  the 
letter-ppesa,  or  the  niceties  of  the  typography  have  not  been  so  heedfully 
attended  to  as  could  be  desired ;  but  we  must  not  be  over  nice  or  too 
critical.  We  are  truly  grateful  for  what  Mr.  Kavenel  has  done,  and  hope 
that  his  strength  and  patience  will  still  hold  out  through  as  many  more 
centnriea  of  Fungi  Carotiniani,  a.  o. 

12.  Ubfr  Polijemhrijome  uTirf  Ktimang  von  CalfhOffyne  :  tin  Naehtra^ 
n  der  Abkandlang  dbtr  Parlhenogeattia  bet  PJlarnen,  von  A.  Brauh. 
(Ana.  AbhaRdi.de^K.Akad.Wia$enschaf^  Berlin,  1850.)  Berlin,  1860.— 
lliis  elaborate  treatise  On  the  Multiplicity  of  Embryos  and  Germination 
of  Cidthogyiw,  a  seqnel  to  the  Memoir  on  Parthenogenesis  in  PInnta, 
occupies  263  quarto  pi^^,  and  is  illustrat«d  by  six  plates.  It  discusses 
ID  great  detail  not  only  polyembryony,  but  many  recondite  incidental 
questions  arising  out  of  parthenogenesis.  Tho  principal  direct,  and  a 
very  curious  contribution  to  our  knowledge  is,  that  polyembryony  is 
common,  or  even  general,  in  panhenogeneaia  ;  in  other  woi-ds,  when  em- 
bryos ar«  produee<l  without  impregnation,  they  are  apt  to  he  superflu- 
oosly  and  abnormally  numerous.  Thus,  the  seeds  of  Ardisia  polyloca, 
figured  by  Prof.  Braun,  are  stuck  as  full  of  embryos  as  is  a  pudding  with 
plums.  It  would  be  interesting  to  know  whether,  conversely,  mnlriplicity 
of  embryos  as  it  occurs  in  this  case,  and  in  orange  seeds,  where  the 
dowen  are  hermaphrodite,  indicates,  not  auperfluous  impregnalion,  but 
bilure  of  impregnation, — a  singular  pnradox.  a,  q. 

13,  ItlvslnttKnt  of  the  Qenut  Caret;  by  Francis  Boott,  M.D,, 
Treasurer  of  the  Linnsan  Society.  Part  Second,  Tab.  201-310.  London, 
Wm.  PampliiT,  1860,  folio. — Two  years  ago  we  gave  some  account  of  the 
fint  volume  of  this  magnificent  and  munificent  work.  We  now  have 
before  us  a  second  volume,  containing  one  hundred  and  ten  more  plates, 
of  an  execution  more  uniformly  excellent  than  before.  The  species 
iUmtrated  are  considerably  leas  numerous  than  the  plates,  for  sometimea 
two  or  thre^  or  even  four,  and  in  two  InstuiceB  five  folio  plal«a  are  d» 
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voted  to  the  various  forms  of  oae  ipecies. 
be  delighted  to  find  so  many  of  our  own  epeciet  in  thia  volume,  auch  as 
C.  Franklimi,  laxa,  livida,  limota,  MagelUtmca,  (which  is  C.  irrigua, — 
here  we  think  the  rule  of  priority  might  have  been  wnivud).  rotea,  retro- 
fitxa^  hromoidei,  glaucetcent,  larptKem,  EUiottii,  Sehteeiitiiiii,  rotlrata, 
folHeiilala.gabulata,  Skortiana,  dtbitU,  glabra  (a  new  species  gleaned  from 
our  old  fields  by  Dr.  Kneiskern),  relrorta,  lenlaculala,  Halet,  aquarrota' 
tlenolepu,  NoviE-Anglm,  £mmtmsii,  varia,  Pennai/lvanica,  wnbcllata, 
nigrtmarginita,  Floridana,  Richardsoni,  miliacta, — not  to  mention  Kiveral 
Others  from  further  north  or  ihe  far  northwest  We  hear  thai  even  a  third 
volume  is  in  a  forward  state  of  preparation,  whicli  may  be  Inid  before 
out  Caricologi«la  by  the  time  they  have  dieted  the  ample  portion  now  to 
liberally  supplied, — so  rich  is  our  author  m  materials,  so  zealous  in  good 
vovks.  "  Cariee  j)o»lu»  acuta"  having  long  foraged  upon  tlie  sedges  of 
every  laud,  and  ruminated  bis  vast  stock  of  materials  with  unwearied 
ptAicnce  and  skill,  long  may  he  still  flouri&h  to  produce  such  noble 
volumes  as  these.  A.  a. 

lis,  A  Second  Century  of  Ferns ;  being  Figures  with  brief  Hescriplioiu 
of  one  hundred  new,  or  rare,  or  imperftrtly  known  species  of  Ferns  ;  front 
various  par's  of  the  World  ;  by  Sir  William  Jaoksoh  Hooker,  K.II.,  ^o. 
Londou,  1800.  William  Paioplin.  8vo.  Parts  I  and  II,  tab  \-bQ. — 
The  first  Century  of  Ferns  waa  published  several  years  since ;  it  consisted 
entirely  of  plates  and  descnptiona  taken  from  the  well  known  Icortet 
Plantaram,  but  tlie  pUtes  were  not  numbered  to  correspond  with  those 
of  the  Icones,  and  fur  tlii?  reason  the  work  hss  not  been  generally  quoted 
by  writers  on  Ferns.  The  second  Century,  however,  consists  entirely  of 
new  matter,  well  selected,  and  ita  publication  brings  to  light  many  new 
or  obscure  species.  A  new  Slruthiopl^ris  {S.  orienlalis,  Hook.)  from 
Japan,  figured  at  plate  4,  and  the  imperfectly  known  Camptosoras  Sibi- 
ficas,  Rupr.,  (here  reduced  to  Scotopendrium,)  at  plate  36,  will  esjiecially 
interest  tl  10  Amencan  botanist  The  latter  Furn  differs  from  our  com* 
mon  Walkin^-leiif  "  by  the  eotire  absence  of  lobes  or  auricles  at  the  base 
of  the  frond."  d.  c.  e. 

15.  Species  FUieum  ;  being  Descriptions  of  alt  known  Fern*.  lUut- 
trated  with  Plates;  by  Sir  William  Jackson  Hoobbb,  K.1L,  Ac 
pHrta  Xt  and  XII,  or  vol.  iii,  parts  III  and  IV.  pp.  161-281,  tab.  181- 
210. — This  portion  of  the  work  is  mostly  tnken  up  bv  tlie  latter  part  of 
the  great  genus  Asplemum,  including  Daren,  Athyrium,  Diplazium, 
Anisogoninm,  Heinidiclyatn,  t&c,  of  authors.  Diplazium  differs  front 
other  Asplenia  only  in  ilie  double  fruit-dots,  a  mi>*l  inconstant  character. 
Darea  piuses  into  J£aa>plenium  through  many  species  having  the  marks 
of  Iwtli  grou]is ;  and  even  AtAyrium,  perhaps  the  best  defined  of  all,  is 
too  uncertain  to  be  separately  retained.  Such  geaera  as  AnisogoruMm, 
ffemidielyum  and  Tkamnopterit,  depending  only  on  slight  differences  in 
venation,  are  of  course  rejected,  in  conformity  with  the  phin  of  tJie  whoU 
work.  Of  the  genus,  thus  consolidated,  305  species  are  described,  be- 
siilcs  miiiiy  duhimia  or  unkaawo  forms,  which  are  barely  enumeratod. 
The  graceful  little  Fein  from  Florida,  distributed  by  \)r,  Chnprnan  under 
tlie  names  of  Aspl.  Awlvrita,  A.  vtreeundum,  ^c,  and  which  in  bis 
Flors  is  cslled  Atpl.  mi/rw^yUum,  Preil.,  is  h«i«  rWoceil  to  A^.rhi»- 
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pkifUum,  Kanze.  vkt.  nyriophyllum.  It  ia  undoubUdly  tbroagli  lom* 
misUike  that  Milwaukee  in  Wiiiconain  is  given  na  a  station  for  it. 
AUantodia  Brunomana,  Wall.,  of  tbe  East  Indies,  and  Actimopterii 
radittta.  Lint,  of  a  wider  range,  fallows  next  to  Aepienium.  The  uxual 
Index  concludes  the  volume.  The  disiioguisbed  auUior  is  now  arranging 
the  Aspi^lioid  Ferns,  which,  we  trust,  will  in  due  time  ap)>ear  in  th« 
fourth  volume.  D.  0.  B. 

16.  Uher  einige  Farjiffattunfftn  ;  von  Dr,  G.  Ubtteniub,  Profrssor  an 
der  Uaivereitat  lu  Leipzig.  Frankfort-oQ-Mnin.  Heinr.  Ludw.  Bronner. 
1657-e,  3  vols.  4to. — The  tnt  coiitrihutjoii  ^I.)  contains  an  »Bny  of  «ijt- 
teen  [Mges  oD  the  clattificaliou  of  Ferns,  whith  beiDg  in  Gerroiui  in  not 
accesMble  to  the  majority  of  those  whom  it  would  UHturalij  interest  and 
doubtless  enlighten.  The  levned  nuthor  carefully  coosidera  tbe  tulject 
of  the  venation  of  Ferns,  and  afier  etudjing  it  more  deeply,  perhape, 
than  any  other  PteHdol<^st,  oonsiders  that  while  differencN  of  v«Qati«Q 
are  of  frreitt  use  in  distinguishing  species  and  sub-genera,  they  are  too 
iodvfinilo  to  be  used  as  generic  characters.  This  essay  is  followed  hy  a 
monogmpU  of  the  genus  Polyfiodium,  in  121  pHgee,in  which  208  species 
are  rect^oized,  many  of  them  described  and  illustrated  by  references  to 
the  numbers  of  distributed  collections,  and  often  by  fragrnentary  but  care- 
ful skotclies  of  the  venation,  in  three  crowded  iithogmphic  plat«s.  There 
are  mIso  given  tbe  names  oi  a  hundred  or  more  dubious  or  imperfectly 
known  species.  In  the  index  the  names  of  not  less  than  thy  genera  of 
«anou*  autbors  are  given  a*  synonymous  with  parts  of  Po/ypodium, 
Tb«  species  are  classified  mRinly  acconiing  to  the  venation  and  the  shupe 
of  the  fronds;  and  the  whole  arrangement  is  so  simple,  and  yet  so  compre- 
hensive, that,  afler  a  little  studying  of  tbe  meaning  sad  application  of 
the  words  used  to  distinguish  sub^oaric  groups,  one  has  but  little  diffi- 
culty iu  tracing  an  unknown  species  to  its  appropriate  pUoe  in  the  vas( 

The  second  part  (pp.  158,  tab.  4.)  contains  (11.)  a  monograph  of  Pla- 
giogyria,  a  new  genus  of  six  speeies,  (since  reduced  to  Lomaria  by 
■  Hooker.)  (III.)  a  notice  and  figure  of  PurU  icalari»,  Moritz,  from  Vene- 
zuela, showing  a  doubie  involucre,  similar  to  that  known  to  exist  in  Pt. 
aguiliaa  and  its  allies,  and  (IV.)  an  able  monograph  of  PkegopttrU 
and  Agpidium,  treating  these  genera  in  the  same  way  as  Polypodium  in 
the  first  article.  Of  Atpidium  there  are  given  forty-seven  generic  synor 
nyma,  excluding  such  universally  adopted  genera  as  Aiplaiium,  Poly- 
podium, Woodnia,  &a.,  to  which  some  species  have  been  incorrectly  re> 
ferred.  The  admitted  species  number  two  hundred  and  thirty,  and  thers 
are  perhaps  half  as  many  more  doubtful  ones. 

The  third  part  (pp.  210,  tab  6,)  treaU  in  a  similar  way  of  (V.)  Cheil- 
anlha,  and  (VL)  AtpUnium,  two  hundred  and  forty-oise  species  of  the 
lUter  genus  being  recognized. 

In  (Lis  series  of  useful  and  comprehensive  treatises  "  on  certain  Fern- 
genera,"  Professor  Uettenius  has  followed  out  logically  and  carefully  th« 
principles  he  laid  down  at  the  beginning,  and  consequently,  whatever  views 
of  the  importance  of  venation,  etc.,  bolaiiists  may  have,  all  must  concede 
lo  bis  writings  a  consistency  as  well  as  ability  not  otien  met  with.  In  the 
ideLiificotioit  of  fwim  FrofoKir  ld«tt«oius  bu  to  lud  hiia  Ui«  Jwye  aai 
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valuable  herbarium  of  Knnze,  liis  predecessor  at  Leipiic,  and  baa  b«en 
intrusted  witli  numerous  collectinnB  from  various  herliarin,  embracing  the 
original  spcoimenB  of  various  autbon%  ss  Swartz,  Desvaux.  PiesI,  Ac. 
To  these  mny  be  added  many  of  the  Fertis  collected  by  Wilkes'  Explor- 
ing Expedition,  so  thnC  he  will  be  able  to  identify  in  his  future  work* 
the  species  described  by  lirackeoridge  in  the  report  on  the  Ferns  of  ibat 
Expedition.  d.  c.  b. 

IT.  Filial  Horli  Bolanid  Lipnemii;  O.  Mettxnicb.  Lips-  1656. 
fol.  pp.  1 35,  tab.  30. — In  this  work,  which  preceded  those  above-mentioned, 
Professor  Mettenius  has  had  an  opportunity  of  applying  big  principjes  of 
classification  to  the  whole  class  of  Vascular  Cryptognmia.  PhegopUri*, 
tliough  without  an  indusium,  is  retained  as  a  genus  among  the  Anpidiea 
because  the  stipe  is  continuous  with  the  rhizoma,  and  not  articulated  as 
in  Polypodiea,  nod  because  the  habit,  which  has  notbine  in  common  with 
Polypodium  so  closely  resembles  that  of  many  Anpiaia,  that  boUnists 
«re  continually  making  interchsnges  between  Uie  two  genera,  as  tlie 
species  become  better  known.  Ifypolepis  is  regarded  as  Phepofterit  with 
reflexed  lobes,  and  in  therefore  put  next  to  it.  The  suppression  of  the  old 
Linniean  genus  Hemitmilis  will  be  regretted,  but  its  venation  is  all  it  has 
to  distinguish  it  from  Oynvnogramme,  to  which  it  is  here  reduced.  The 
.iderotfrc^ne  of  course  give  Professor  Hettenius  some  trouble,  and  it  is 
doubtful  if  he  can  eventually  limit  them  to  the  five  genera  recognized  in 
this  work. 

The  book  is  beau^fully  printed,  and  the  plates  are  of  singular  accuracy 
and  distinctness.  d.  c.  e. 

ZooLooiCikL  Notices. — 

]  8.  On  tht  goMg  Peatia. — In  the  Proceedings  of  the  Zoological  Society 
of  London  for  1860,  page  37,  plate  70,  Mr.  Win.  H.  Pease  of  Honolnla 
Las  pulilished  descriptions  and  colored  figures  of  five  species  of  Planariid» 
from  the  Sandwich  Islands,  supposed  to  form  a  new  genus.  Of  these 
species,  whith  are  pretty  well  represented  on  the  plate,  the  fihst  is  a 
StylochM,  the  second  and  fifth  are  Protthiottoma.  the  third  a  PAyaano- 
zoum,  nnd  the  fourth  an  Evryltpta.  This  kind  of  progress  can  scnrcelj  ' 
benefit  science.  As  well  might  one  take  a  Strombut,  a  Cnnua,  a  Cypraea 
and  a  Ttrebra^  and  found  upon  them  a  new  genus  of  shellsl  w.s. 

19.  On  the  genua  Bipaliura  ;  by  Wm.  SriuPBON. — During  the  visit  of 
the  Korth  Pacific  Expedition  to  Hong  Kong  in  1854,  my  attention  was 
called,  by  Dr.  Bowring,  to  some  remarkable  vermiform  animals  which  ha 
had  observed  creeping  among  damp  dead  leaves  in  fais  garden,  and  which 
be  called  "ground  leeches."  One  of  these  we  fortunately  secured,  which 
was  found  upon  examination  to  possess  the  following  cbaracters.  The 
body  was  linear,  nearly  two  feet  ia  length  when  fully  extended,  and 
scarcely  more  than  an  eighth  of  an  inch  in  breadth.  The  surface  was 
slimy,  like  that  of  a  slug,  and  of  a  greyish  color,  with  two  or  three 
longitudinal  black  stripes  above.  The  head  was  lunate,  transversa  to  iho 
body,  with  the  convexity  in  front,  and  the  auricles  projecting  laterally  to 
a  distance  equalling  about  half  the  width  of  the  body.  Upon  the  upper 
surface  of  the  head,  were  scattered  some  minute  black  specks,  which  were 
undoubtedly  imperfect  eyes  (ocelli).  On  the  inferior  sur&ce  of  ibe  bod^ 
there  were  two  amall  apertures  in  the  median  line,  the  anlfiHor  one  (fl 
which,  at  the  middle  of  the  body,  was  the  moutlL 
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Tlie  worm  therefore  belonged  to  the  order  TDrbellariti  and  to  the  tribe 
of  Planeriane,  it  is  undoubtedly  one  of  the  most  remarkable  formt,  of  a 
itrj  distinct  and  peculiar  genus.  Upon  a  recent  examination  of  the 
literary  history  of  the  group  I  find  that  species  of  the  genus  have  been 
MM  and  described  by  several  other  observers.    The  following  is  its  history. 

Many  years  ago  (183C)  Dr.  T.  K  Gray  in  his  "  Zoological  Miscell&ny  " 
first  described  one  of  these  animala  under  the  name  of  Ptanaria  iunata, 
from  Bengal,  (ZooL  Hisc.  p.  b).  The  description  is  short,  but  sufficient 
to  (how  unmistakably  the  place  of  the  species  in  the  genus  uoder  conud- 
eratioB.  This  deacriptioD  has  been  overlooked  by  all  subeequent  authors, 
lod  even  Dr.  Gray  himself  appears  to  have  foi^tten  it,  although  he  haa 
ondoobted  priority. 

In  1842  Dr.  Cantor  in  a  paper  on  the  fauna  aud  flora  of  Chusan  (Ann. 
Ifag.  Nat.  Hiit,  ix,  277)  says,  "  Among  the  annelides  occurs  a  remarkable 
form  with  the  anterior  part  drawn  out  to  the  udes  like  the  head  of  Zy- 
yaita.  He  also  speaks  of  two  other  species  known  to  him,  one  from 
Bengal.     The  latter  is  probably  PL  Itinata. 

I  can  find  no  further  published  mention  of  such  forms,  even  in  the 
"Systema  Helminthura  "  of  Dieeing,  1861,  who  overlooks  Gray's  descrip- 
tion,— until  the  appearance  of  my  Conspectus  of  the  Turbellaria  Dendro- 
ecela  in  the  Proceedings  of  the  Philadelphia  Academy  of  N'atural  Sciencaa 
tar  Febntai^,  1857,  where  the  genus  is  described  under  the  name  of  Bir 
paiiuM,  which  name  was  suggested  by  the  resemblance  of  the  auimal,  in 
the  fhape  of  its  head,  etc,  to  a  double  mattock,  or  pick-axe.  It  was  placed 
Id  the  family  Oroplanida  with  the  following  diagnosis. 

"Corpus  lineare,  depress! usculum.  Caput  discretunj,  lanatum,  trans- 
vemuin ;  auriculis  sat  longis,  retronum  tendenUbns.  Ocelli  Dumeroei, 
arinntt,  in  capite  plerumque  in  ejus  marginibus  dispoeiti.  Os  centrale 
vel  poet-central e.  Apertura  genitalis  inter  osetextremitalempoeteriorem, 
sepins  ad  dimidiam  distantise  sita." 

Four  species  were  described,  all  from  the  Japanese  islands.  The  origi- 
nal specie*  observed  in  China  was  not  found  named  in  the  Synopsis,  as 
the  specimens  of  that  species  were  unfortunately  losL 

In  1850  the  genua  was  renamed  by  Dr.  Schmarda  in  his  "  Nene  Wir- 
bellose  Thiere."  He  calls  it  Sphyrocephalus  and  gives  a  colored  figure, 
and  an  anatomical  description. 

Still  mora  recently,  in  the  Atinale  and  Magazine  of  Katural  History,  it 
baa  been  again  named  by  Dr.  K  Percival  Wright,  who  calls  it  Dunlopta, 
and  describes  three  species.  Dr.  Wright,  however,  having  only  preserved 
specimens  to  examine,  has  misunderstood  its  character  somewhat.  He 
stales  that  there  are  no  ocelli,  and  has  failed  to  perceive  the  genital 
opening. 

Both  Schmarda  and  Wright  have  overlooked  pravious  labors,  so  that 
the  genus  now  rejoices  in  three  distinct  appellations,  all  giv«n  within  four 
years.     Of  these  Bipatium  is  the  earliest     Eight  species  are  now  knowFi, 

20.  7%«  Muteum  of  Comparaliva  Zoology  in  Cambridge,  Mass.,  was 
dedicated  with  appropriate  ceremonies  and  addresses,  to  the  service  of 
Science  and  the  Commonwealth,  on  the  13th  of  November,  in  the  pres- 
ence of  a  la^  concourse  of  invited  guests. 
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IV.   ASTBONOirr  and  KETEOROLOGT. 

1.  Thru  man  A$ttnndi. — Three  idoto  of  the  large  gnxtf  of  tittle  p1aD> 
eta  betwwD  iim  and  Jupiter  have  been  discovered  since  Sept.  1, 1860. 
In  conKqnenoe  of  a  prior  discovery,  the  one  detected  by  Mr.  Ferguton  Ht 
Waahington,  D.  C,  September,  1800,  and  numbered  S9,  haa  been  ad- 
vanced to  No.  60.     It  IB  proposed  to  call  it  Titania. 

The  numbering  of  the  asteroids  is  in  danger  of  becoming  confased  on 
any  plan  jet  devised.  It  is  scarcely  possible  to  say  what  is  the  order  of 
discovery  in  abnoluta  time,  for  a  planet  is  sometiroes  seen  several  days  be* 
fore  ita  true  character  is  determined.  The  exact  order  of  numbering  is  of 
little  importance,  but  it  is  desirable  that  the  numbers  once  adopted  shonld 
not  be  changed  witboat  urgent  reason.  The  number  of  the  second 
Daphne  it  not  even  yet  well  settled. 

The  6&th  asteroid,  (of  10th  magnitude)  was  discovered  by  M.  Chacor- 
nac  at  Paris,  Sept  12,  1860. 

The  61st,  named  2)attiU,  (of  10-llth  majrnitude)  was  first  seen  SepL 
0,  1860,  by  Ooldschmidt,  bnt  on  account  of  his  illness  it  was  lost  for  sev«- 
ral  day*. 

The  62d  named  Srato  {of  11th  magnitude)  was  discovered  by  Drs. 
FCrster  and  Lesser  at  Berlin,  SepL  U,  1860. 

2.  Ifete  Comtt. — A  telescopic  comet  was  disoovered  October  23,  18S0, 
by  M.  Temple  at  Hareeilles.  Its  place,  Oct.  28,  1 6>>  SQb  m.  t  Hare.,  was 
R.  A.  lot  410  38.^  N.  decl.  28°  27'. 

9.  Further  obxrvalKms  on  the  Shooting  Star*  of  Awfu»t  9-10,  18S0. 

(1.)  Al  Chka^,  III.,  by  Mr.  Francib  Bradlbt  and  others. 

On  the  evening  of  August  8,  1860,  Mr.  B.  watehing  alnne  from  10^ 

80*  to  midnight,  saw  wwn  shooting  Mars,  but  the  sky  was  much  clouded. 

On  the  night  of  Aug.  9  ha  obwrved  alone  from  1 1^  S0°>  p.  w.  to  !■> 

A.M.  of  the  10th,^fy-*n'm  rhooting  stars,  41  of  which  he  counted  during 

the  last  hour,  the  aky  being  throughout  the  hoar  much  encumbered  by 

small  cumulous  clouds. 

On  the  night  of  Aug.  10,  Hr.  Bradley  was  assisted  by  Uessra.  K  P. 
Marsh,  Wm.  Dickinson,  Henry  E.  Chesbrough,  and  I.  H.  Scnpham.  Be- 
tween 11>>  P.M.  of  the  lOth  and  2^  a.w.  of  the  Itth,  they  observed  384 
diffovnt  shooting  stars,  distributed  as  follows,  viz : 

llitoisn  lit  to  lA  I*  to  St     . 

N.E.    !8  N.E    !3  NE.    IS 

KM  E.    SI  E.    IS 

&    «  ti.     SB  a    16 

&w.  n  &w.  i6  S.W.  S4 

TS.W.    ii  N.W.    SB  K.W.    n 

Tu  ua  ~m 

Dvring  the  last  hour  clouds  appeared  and  increased  so  much  that  by  2 
o'clock  the  sky  was  half  covered,  and  the  watch  was  therefore  given  up. 
After  midnight  the  moon  also  interfered  to  some  extent.  Of  the  whoTa 
number  of  meteore  seen  about  30  were  not  conformable  to  the  usuni  rndi- 
ant,  which  for  the  night  of  the  IOth-1 1th  wns  a  circle  about  two  degrees 
in  diameter,  whose  centre  was  in  A.R.  2''  8"',  N.  P.D.  20*. 

The  Aurora  Borealis  was  visible  Aug.  8,  10,  12,  IT,  being  uiisom- 
munly  Cue  on  the  night  of  the  lOth-llth. 
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(S.)  Parit,  f^rtmet,  by  H.  Coui-tixb-Gravibb. — This  indefatigable  ob- 
serrer  has  published  in  the  Conptea  Bcadus  of  the  French  Acadumy 
(li,  263),  a  table  ^ving  the  resulta  of  his  obserrations  from  July  13  to 
Ang.  12,  1S60.  The  mean  hourly  number  at  midnight  of  shooting  stars 
Ang.  9  he  finds  to  be  62,  Aug,  10th,  54,  or  about  teu  times  as  large  aa 
be  finds  it  in  the  middle  of  July, 

(3.)  RoTM,  Italy,  by  U.  Sbdchi. — Th.^  sbooting  stars  observed  early 
ii  the  month  gave  a  decisive  maximum  on  the  10th  of  August,  viz.. 

Mil,  from  Vk       to  10*  SO"r.>.  60  abootiiy  stan,  of  which  B  -vercTery  brilliuiL 

lOth.  -      8*46-"  10*  80*    "     la*      "  "  »    j6      «       « 

11th,  -      8*80-"    9*  80"     "       !6      "  "  "      6      "       " 

The  observations  at  Chicago  of  the  lOth-llth,  taken  with  those  at 
New  Haven  of  the  uight  before,  show  that  the  August  meteoric  display 
continues  to  agree  cloeely  iu  all  iU  characteristics  with  the  phenomenon 
u  observed  more  than  twenty  years  ago.  The  number  of  shooting  stars 
at  this  epoch  isat  least  six  times  the  common  average,  increases  from  even' 
iog  twilight  to  momiug  dawn,  is  about  equal  on  the  night  of  the  9th  and 
the  night  of  the  lOtb,  and  the  appareut  direction  of  nearly  all  is  from 
the  ricrnity  of  the  constellalion  Perseus.  K  C.  Hbrrick. 

4.  Shooting  SlaritnJfovember,lS60. — For  afew  years  before  and  after 
the  ever-memorable  meteoric  showers  of  November  13th,  1632,  and  No- 
vember 13, 1833,  shooting  stars  were  unusually  abundant  on  that  calendar 
day.  The  cycle  of  this  phenomenon  being  apparently  about  thirty-three 
years,  there  is  reason  to  hope  for  its  recurrence  on  a  large  scale  in  1865, 
1886,  or  1867,  and  we  may  expect  now  to  see  some  traces  of  its  coming. 
At  New  Haven  this  year,  the  sky  was  unfortunately  overcast  during  the 
nights  of  Nov.  11-12  and  12-13.  The  following  statements  show,  how- 
ever, that  about  this  period  the  number  of  shooting  stars  was  plainly 
above  the  average.  The  observations  from  Maryland  indicate  that,  not- 
withstanding tliis  is  leap-year,  the  night  of  the  13th-'14th  is  the  most 
fertile.  This  confirms  the  supposition  that  the  meteoric  shower  of  No- 
vemb^  is  slowly  advancing  into  the  year.  If,  as  is  highly  prolwble,  this 
di^Iay  ia  the  direct  sacceesor  of  the  like  displays  of  Oct.  26,  1202  and 
Oa.  30,  1366,  rtbis  Jour.  [1],  xl,  364,)  the  motion  of  the  node  of  th« 
looe  or  ring  which  fumishea  these  shooting  stars  is  at  the  rale  of  three 
Of  four  days  in  a  century.  s,  c,  H. 

(1.)  Jfear  Cape  Hatteras,  lat.  86°  N.,  long.  75°,  Nov.  Y,  I860.— Dr. 
BroDson,  of  New  York,  Prot  C.  U.  Shepard  and  daughter,  counted /orfy- 
nx  meteors  in  two  hours,  from  1^  Ui^  T.  u.  They  were  mostly  from  a 
pnnt  to  the  N.E.  of  the  zenith.  The  mate  of  the  steamer  Columbia  said 
he  saw  an  equal  number  the  previous  nigbt  when  they  were  North  of 
Cape  Hatteras.     The  night  of  the  8th  nothing  unusual  was  seen. 

(2.)  Nevi  Haven,  Conn. — Wedn.  morning,  Nov.  14,  1880.  Sky  very 
dear  and  no  moon.  Fro€  H.  A.  Newton,  watching  alone,  from  3''  \o'^ 
to  4l>  IS"  and  looking  to  the  S.E.  observed  twenty-one  shooting  stars.  His 
view  was  limited  by  high  buildings  and  other  obstructions,  and  embraced 
abont  one  fourth  of  the  hemisphere,  from  the  zenith  down  to  an  altitude  of 
about  30°;  the  constellation  Leo  being  in  the  centre  of  the  field  of  view. 
Of  the  meteors  seen  less  than  a  fourth  part  traced  back  would  intersect  in 
the  sickle  in  Leo,  a  larger  number  would  intersect  neai  the  zenith.  Nona 
were  remarkable  for  size  or  for  train. 

Ax.  Joua.  toL-SBcoiis  SaaiBB,  Voi.  XXXI,  Ko.  9L-Jax.,  IStL 

18  ,.  I 
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yov.  15.  Sky  »ery  clear.  Prof.  H.  A.  Newton  watching  as  before, 
during  46  minutes  from  3^  40"  to  4''  26",  observed  fftem  sliooting  stare, 
having  tlie  same  general  characteristics  as  those  of  the  morning  previous. 

(3.J  JFe«F  Fori  Ci(y.— November  14,  Prof.  A.  C.  Twining  watched  for 
shooting  stars  during  one  hoar,  from  3  a.  u.  to  4  a.  h.  Bis  position  was 
at  an  open  area  commanding  a  good  view  of  the  S.  E.  quarter  of  the  Aj. 
The  atmosphere  was  uncommonly  clear,  bat  the  glare  of  the  street  lamps 
doubtless  interfered  with  the  visibility  of  very  &int  meteors.  Dnring  the 
first  fifteen  minutes  by  estimate,  he  observed  ten  meteors,  eight  of  which 
had  paths  conformable  to  the  radiant  point  of  1 833,  and  two  of  which  bad 
paths  not  conformable.  For  the  next  half  hour  not  a  meteor  was  seen. 
At  Z^  45"  the  largest  of  al!  appeared,  with  a  long,  conformable  and  bril- 
liant path.  After  this  till  4''  three  n  on -conform  able  were  seen,  two  of 
which  shot  from  near  the  zenith.  The  observed  number  during  the  hour, 
was  therefore  14,  nine  conformable  and  five  unconformable.  In  conclti- 
sion,  he  remarks: — "Compared  with  the  similar  phenomena  in  Utt  year* 
following  the  great  meteoric  shower  of  1833,  the  meteors  of  the  present 
year  (except  the  single  one  at  3"  45")  were  but  faintly  developed.  Yet 
it  was  impossible  not  to  perceive  in  the  whole  taken  together  at  kaat  a 
tymptomatic  return  of  the  periodical  display.  The  morning  of  the  ISth 
may  have  been  richer  in  the  phenomena,  but  it  was  not  favorable  for  ob- 
servation." 

(4.)  Montgomery  Co.,  Md. — Very  full  observations  were  made  daring* 
the  two  entire  nights  of  Nov.  12  and  13,  (both  clear,)  under  the  direction 
of  Mr.  Francis  Miller,  principally  by  the  students  of  Uie  Stanmore  School, 
in  Montgomery  Co.,  Md.  The  following  table  shows  the  number  of 
shooting  stars  observed  during  the  different  houn. 

K.  B.  B.  W. 

Nov.12,  e)*F.x.to  TkF.M.  0  13  0  4 
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For  die  purpose  of  eonip&nsoii,  Mr.  Miller  wi^  aome  of  Lis  tcHolus 
obaerred  on  the  oigbt  of  December  12, 18ti0,  and  during  3  Loutb  and  40 
minutei  endiog  al  midnight,  they  saw  180  difieient  shootiog  slat's,  dia- 
tribulad  as  follows,  viz : 


It  ^onld  be  remembered  that  the  seaeon  from  December  6th  onward 
a  few  days  is  one  in  which  shooting  stars  are  sometimes  unusaalljr 
■rameroiiB.     (See  this  Jour.  [I],  xixv,  361.) 

(5.)  Bloomington,  /inf.— -In  a  letter  to  the  Editors  of  this  Jounial, 
Prof.  Daniel  Kirkwood  of  the  Indiana  Stale  Univereity  writes  as  follows : 

"  Assisted  by  several  membere  of  the  Senior  Class,  I  kept  an  incessant 
watch  for  meteor*  during  six  honrs  on  the  night  of  the  ]2th  inat  (No- 
vember, 1660.)  The  number  of  observers  was  at  no  time  less  than  fire, 
so  that  the  entire  hemisphere  was  kept  in  view.  The  first  to  notice  the 
appearance  of  a  meteor  announcod  it  aloud,  that  it  might  not  be  counted 
DUMv  than  once.  The  whole  number  seen  was  3B1,  as  follows: 
From  tot    to    I  Up.  H.         -  -  ■  -    40 


Abontonehalf  of  those  seen  after  one  o'clock  appeared  to  diverge  from 
die  nraal  point  in  Leo." 

a,  Narrativt  of  Ike  American  Expedition  to  N.  W.  Briti»h  Ameriea, 
to  obMerve  the  total  Solar  Eclipse  of  July  \6th,  1860  ;  writt<?n  by  Wii. 
Fbrhei.,  and  commuuicatcd  by  Capt.  C.  H.  Davis,  TJ.  S.  N.,  Superinten- 
dent of  the  Nautical  Almanac. — Ttie  party  consisted  of  two  assistants 
sent  from  the  Nautical  Almanac  Office,  and  of  Mr.  S.  H.  Scudder,  of 
Boston,  who  was  eent  by  the  Museum  of  Comparative  Zoology  to  mate 
collections  in  Natural  History,  and  who  was  also  engaged  to  assist  in 
making  obserralions  on  the  day  of  the  eclipse,  Ijeaving  Boston  and 
Cambridge  at  different  times,  the  members  of  the  party  met  at  St.  Pau.1 
on  the  14th  of  June.  Ei^aging  a  passage  here  on  Mr.  Burhank's  line 
of  stages  and  steamboat  for  Fort  Garry,  on  the  Red  river  of  the  north, 
they  left  on  the  morning  of  the  I6th,  and  after  traveling  four  days  in  a 
northwestern  direction  over  the  beautiful  and  fertile,  though  almost  en- 
tirely uninhabited,  plains  of  Minnesota,  they  arrived  at  Georgetown,  on 
Red  river.  The  party  remained  here  one  day  waiting  for  the  arrival  of 
the  Anson  Northrop,  a  boat  which  runs  on  the  Red  river  between  this 
place  and  Fort  Garry,  and  while  here,  enjoyed  the  hospitality  and  kind 
assistance  of  A.  H.  Murray,  Esqr.,  Chief  Trader  of  the  Hon.  Hudson's 
Bav  Company,  who  seemed  to  be  much  interested  in  science  in  general, 
and  in  the  success  of  the  expedition.  After  following  the  very  tortuoua 
course  of  Red  river  about  400  miles,  the  party  arrived  at  Fort  Garry,  in 
British  America,  on  the  25tli  of  June.     Calling  here  upon  Oov.  Wm. 
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Mactavtali,  and  presenting  him  &  letter  received  from  the  late  Sir  Gcoi^ 
Simpson  granting  pennissioii  to  enter  the  territory,  the  members  of  the 
party  were  treated  by  him  rery  coarteoDBly,  and  received  Lis  efficient 
And  kind  advice  and  assistance  in  obtaining  an  outfit  and  supplies  for 
their  canoe  voyage  through  lalce  Winnipeg  and  up  the  Saskatchewan 
river.  He  maide  arrangements  to  transport  them  and  their  baggage  on 
a  barge  to  tiie  Stone  Fort  about  twenty  miles  belov  Fort  Garry,  and 
granl«d  them  the  use  of  a  large  North  canoe  there  tvithoQt  charge,  and 
also  gave  them  a  letter  to  Mr.  Lillie  in  charge  there,  requesting  nim  to 
aid  them  in  obtaining  a  suitable  crew,  and  every  thing  elae  necessary  for 
the  expedition.  Aq  old  and  experienced  gnide  and  five  paddlers  were 
obtained,  mostly  aboriginal  natives  of  the  country,  and  the  party  waa 
ready  to  leave  on  the  28th.  The  remainder  of  the  route  of  the  expedi- 
tion was  down  the  Ked  river  about  twenty  miles  to  the  lake,  throngh 
the  lake  to  the  mouth  of  the  Saskatchewan,  and  then  up  the  Saskatche- 
wan to  Cumberland  House,  in  al!  about  650  miles.  The  country  after 
leaving  the  Red  river  settlement,  is  a  desolate  and  uninhabited  wilder- 
ness, abounding  in  marshes  and  tamarac  swamps,  witJi  a  few  limestone 
bluffs  along  the  western  coast  of  the  lake.  A  few  encampments  of  mi- 
gratory Indians,  obtaining  a  miserable  subsistence  from  fishing,  were  the 
only  inhabitants  seen.  A  voyage  on  lake  Winnipeg  in  a  frail  canoe 
of  birch  bark,  when  it  is  stormy,  is  considered  dangerons,  especially  the 
making  of  traverses  of  ten  or  twelve  miles,  of  which  there  are  a  great 
many,  and  as  the  party  had  an  unusually  stormy  time,  and  a  rather  frul 
canoe  heavily  loaded,  it  was  very  much  detained  on  the  voyage  by  the 
wind  and  waves.  The  party  was  fourteen  days  in  going  the  length  of 
the  lake  from  Red  river  to  the  mouth  of  the  Saskatchewan,  and  during 
the  whole  time  it  was  enabled  to  proceed  only  one  entire  day  without 
interruption,  and  was  obliged  to  spend  three  consecutive  days  and  nights 
on  a  small  island  in  the  lake  on  account  of  a  long  continued  and  violent 
storm.  On  arriving  at  the  mouth  of  the  Saskatchewan  it  was  found  that 
the  river  was  never  known  to  be  higher,  and  that  the  ascent  over  the  rap- 
ids and  np  the  current  the  whole  distance  to  Cumberland  House  would 
be  unusually  difficult  only  a  little  more  than  four  days  were  left ;  yet  the 
parly  still  hoped  to  be  able  to  accomplish  it  against  the  time  of  the 
eclipse.  The  crew  labored  very  hard  in  ascending  the  rapids,  beings 
obliged  at  some  places  to  drag  the  canoe  along  close  by  the  shore  by 
means  of  ropes,  taking  first  only  one  half  of  the  baggage  and  then  re- 
turning for  the  other  half,  and  at  other  places  to  exert  the  utmost  of 
their  strength  with  long  poles  in  getting  it  past  high  and  steep  bluffs 
and  rocks  projecting  into  the  current,  so  that  two  days  were  spent  in 
making  the  Grand  Portage,  and  ascending  some  eight  or  ten  miles  of 
rapids  near  the  mouth  of  tne  river.  The  party  now  despaired  of  being 
aUc  to  reach  Cumberland  House  in  time  for  the  eclipse,  but  still  had 
hopes  of  being  able  to  get  within  the  limits  o?  total  darkness.  After 
passing  through  Cedar  lake,  the  whole  country  for  nearly  a  hundred 
miles  was  overllowed  by  the  water  of  the  river,  so  that  the  party  could 
find  no  dry  spot  to  stop  upon  bnt  were  obliged  to  cook  with  a  fire  made 
amongst  the  roots  of  laige  floating  trees,  aud  eat  and  sleep  in  the  canoe. 
In  order  to  get,  if  possible,  within  the  limits  of  total  darkness  to  ob- 
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•erre  tLe  eclips«,  the  crew  were  persuaded  to  p«ddl«  up  the  rirer  for 
tUrty-sis  boura  without  Htoppioe  for  «Jeep  or  reet,  but  lat«  in  the  evening 
precediDg  Uie  eclipse  the  party  htd  been  able  to  get  only  to  the  month 
of  Moose  river,  a  ren  tnilea  only  within  the  limits  of  total  darkness.  It 
was  DOW  very  cloudy  and  rainy,  and  the  strength  of  the  crew  was  ex- 
hausted BO  that  the  party  could  do  no  better  than  stop  and  mate  prepa- 
rations for  observing  the  eclipse  from  this  point,  if  by  chance  it  should 
be  visible  next  morning.  It  was,  however,  still  raining  in  the  morning 
and  contiuned  veiy  cloudy  until  after  the  beginning  of  the  eclipse,  so 
tliat  it  could  not  be  observed.  A  few  glimpses  of  the  eclipse  were  caiight 
vevertheleaa,  before  it  became  total,  but  for  some  time  immediately  be- 
fore and  after  the  Ume  of  totality  it  was  completely  obscured  by  the 
cloads,  so  that  uo  observations  of  the  physical  phenomena  which  always 
occur  at  that  time,  could  he  made.  Just  before  the  time  of  the  total 
eclipse  the  cloads  suddenly  became  very  dark,  which  any  one  not  ac- 
t|aainted  with  the  cause  might  have  attributed  to  tlie  sudden  gathering 
and  thickening  of  the  clou<h  before  a  heavy  shower  of  rain.  The  dark- 
ness was  at  no  time  so  great  that  the  title  pt^  of  the  Nautical  Alms^ 
nac  coald  not  be  read  with  facility.  The  instant  of  the  end  of  the  total 
eclipse  was  determined  by  the  observation  of  a  sadden  change  in  the  in- 
tensity of  the  light,  although  the  disc  of  the  snn  was  not  seen  for  some 
time  afterward.  There  were  two  strata  of  clouds,  an  npper  stratum 
with  openings  through  which  the  disc  of  the  Bun  was  at  times  seen,  and 
a  lower  stratum  of  thin  scudding  clouds,  which  served  as  a  screen  dur- 
ing the  greater  part  of  the  time,  for  observing  the  eclipse  when  it  was 
seen  through  the  openings  in  the  stratum  above. 

The  following  are  the  results  of  the  observations  made  with  the  tele- 
scope and  sextant : 

Latitude  of  station,  -        -        -         63°     45'     46" 

Chronometer  fast  of  local  time,     -         -      l*"     64™    14'1 
Ending  of  total  eclipse,    -         •         •         18      30      53-9 

Last  contact, 19      21        9-1 

Last  contact  with  large  spot,  •  -  19  7  291 
The  party  was  furnished  with  Professor  Hind's  Report,  and  the  accom- 
panying maps,  of  the  Assinaboine  and  Saskatchewan  exploring  expedi- 
tion, which  were  of  great  advant^  in  enabling  it  to  determine  its  rate 
of  progress,  the  distance  and  locality  of  good  boat  harbors,  Ac,  by  a 
reference  to  the  map  in  which  all  the  principal  bays,  islands,  capes,  har- 
bors, dangerous  boulders,  Ac,  seem  to  be  accurately  delineated,  as  well  , 
as  descrilied  in  the  report  They  were  especially  useful  in  determining 
the  point  on  the  river  of  the  southern  limit  of  total  darkness  of  the 
eclipse. 

In  returning,  the  party  was  again  much  detained  by  stormy  weather, 
being  obliged  to  atop  four  days  and  nights  on  point  Kichinashi,  and 
was  agOiin  fourteen  days  in  traversing  the  lake.  On  arriving  at  Fort 
Garry,  on  the  8th  of  August,  it  was  found  that  the  Anson  Northrop 
had  stopped  runniug  on  account  of  low  water  and  was  laid  up  for  the 
season,  so  that  the  party  was  detained  there  two  weeks  without  any 
means  of  getting  away  or  writing  home.  Finally  an  arrangement  was 
made  with  Mr.  M'Kinney,  who  was  coming  through  to  St  Paul  with 
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a  tnin  of  ox  wagons  and  carts  for  mercbAndtie,  to  take  the  partf 
and  its  baggage  with  him :  hence  its  long  delay.  Twenty-two  days 
were  occapied  in  crossing  the  plains  from  Fort  Garry  to  St.  Fanl,  by 
way  of  Pembina  on  Red  river  and  Grow  Wing  on  the  Miwissippi,  130 
miles  above  8t  Paul,  so  that  the  pari,y  were  not  able  to  get  back  to 
Cambridge  before  the  30th  of  September. 

V.    BOOK  HoncES. 

1.  On  the  Impuriiiei  of  Cotnmerdtd  Ziue,  teilh  Spaial  Reftrmet  to 
tht  Rttidue  itttolubU  in  Dilute  Aeidi,  to  Sulphur,  and  to  Artenie ;  hj 
Crarlbr  W.  Eliot  and  Frank  B.  Storsr.  pp.  40,  4to.  (From  the 
Memoirs  of  the  American  Academy  of  Arts  and  Sciences,  [N.  S.,]  »ol. 
viii,  p.  67).* 

Id  the  elaborate  niNnoir  before  us  the  authors  hare  given  a  detailed 
account  of  their  investigation  of  the  impurities  of  commensal  zinc  and 
of  their  endeavors  to  obtain  precise  and  definite  knowledge  upon  the  sub- 
ject, with  which  to  replace  the  loose,  inaocurate  and  often  contradictory 
statements  which  are  current  in  chemical  literature. 

Having  iu  the  first  place  given  a  very  complete  synopsis  of  the  opia- 
ioDs  which  had  previously  been  recorded,  they  proceed  at  once  to  de- 
scribe the  eiperimenta  made  by  themselves.  In  order  that  their  results 
ahould  be  as  general  as  possible  they  examined  authentic  Hpecimens  of  all 
the  commercial  zinca  which  they  were  able  to  procure  :  viz.,  -l.  SiUtian, 
2..  VieilU  Montague,  3.  New  Jertey,  4.  Pennti/lvaman,  (from  Ponn.  and 
Lehigh  Zinc  Works  at  Bethlehem,)  fi.  VieilU  Montagne,  (such  as  is  used  , 
at  the  IT.  ^  Mint,)  6.  a  sample  labelled  Zinc  pur,  from  Rousseau  Freres 
dealers  in  pure  chemicals  at  Paris,  7.  of  unknown  origin  obtained  in  B«r- 
IId,  (Prussia), — 6,  9,  10  and  11,  samples  of  "English  Ziuc,"  obtained 
from  diflforent  works  in  Wsles. 

"  A  qualitative  examination  of  tlie  residues  left,  by  these  zincs  when 
treated  with  dilute  acids,  showed  that  they  eoneisted  chiefly  of  metallic 
lead.  It  will  appear  in  the  sequel,  that  lead  is  the  chief  impurity  of 
commercial  zinc,  and  that  the  carbon,  tin,  copper,  iron,  anenic,  and 
other  impurities  found  in  it  by  previous  observers,  occur  either  in  very 
minute  quantities,  or  rarely,  and  doubtlesa  accidentally." 

The  amount  of.lead  in  each  of  the  zincs  above  specified  was  deter- 
mined quantitatively  with  great  care.     The  results  are  as  follows  :f 


Vieille  Montagne, 0-202 

New  Jersey, 0079 

Pennsylvania, 0-OOOj 

Mint, 0-494 

Bousseau  Fr^res, 0-106 

Berlin, 1-297 

*  Communioited  to  the  Academy,  Hay,  SSth,  1860, 

f  For  the  meUiodB  d[  soalyiit  followed  and  precautions  tnkcn.  u  wel!  u  Tor  nu- 
meroiu  other  iuteresting  details  which  lock  of  space  compels  us  to  omit,  the  readsr 
ii  referred  to  the  origin»1  memoir. — Eds, 

I  Thi;  line  \f:ayti  no  appreciable  mldue  when  dLfsolved  id  dilute  add. 
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f  from  WrMhsm,  ...         -     iieS 

)  "  Mine*  Royal  (Neatb).  -  -  -  0-823 
)  "  DiUwyn  &  Co.  (Swansea),  -  •  1-S61 
C  "    Meien.  Vi?iaD,        (")         -        -    1-516 

Minnto  traces  of  cadmium  and  of  tin  were  obMTT«d  in  seroral  of  tbe 
tamplea  of  linc.  In  no  caw  however  could  the  sum  of  both  thete 
mculs  baTe  wnounted  to  one  twenty-fifth  of  one  per  cent, — excepting 
the  New  Jeney  Zinc  which  gave  decided  indications  of  tin. 

No  copper  could  be  det«cl«d  in  any  sample  of  zinc  exeeptinr  that 
Irom  New  Jersey  vhich  contained  0-1298  per  cent  of  this  metal. 

That  iron  is  usuMly  present  iiv  commercial  zim: — in  quantity  gener- 
ally less  tfaaa  0-2  per  cast — being  derived  from  th«  mnutds  in  which 
the  sine  is  cast,  hu  been  demonatrat«d  by  previous  obaerrera.* 

Menrs.  EKot  and  Storer  hare  therefore  deemed  it  unnecessary  to  oc- 
enpy  themselves  further  with  this  impurity.  They  have  nevertheless 
determined  tbe  aaiount  of  iron  in  several  of  their  specimens  of  zinc. 
That  from  New  Jersey  contained  0-2088  per  cent  of  iron. 

In  r^ard  to  nickel,  cobalt,  manganese,  etc,  which  have  been  said  to 
occur  at  times  in  nnc,  the  authors  remark  that,  "  the  occurrence  of 
these  metals  has  been  denied  just  as  often  aa  it  has  been  asserted,  but 
it  is  of  course  impossible  to  assert  the  universal  negative,  that  these 
metals  are  never  to  be  found  in  any  spelter.  *  *  •  *  Thns  much 
may  be  safely  asserted,  however,  that  if  nickel,  cobalt,  and  manganese 
are  ever  to  be  found  in  commercial  ziuc,  they  occur  there  accidentally, 
•  exceptionally,  abnormally,  and  in  quantises  hardly  to  be  appreciated, 
and.  utterly  insiguiScant." 


"  Carton. — With  refereoce  to  carbon  as  an  impnritj  of  eidc,  wb  have  attempted 
'Q  detsname  tlw  stngle  point, — Does  it  oeeor  td  the  reridae  iasoluble  in  dilute  aridi, 
m  baa  besa  generally  b^BTol,  but  nerer  to  our  knowledge  pmTed  I    One  fitet  alone 


nDslr  impiobable.  We  have  obeerred  that  the  residuea  froin  the  Silegiui, 
Vav  Jeney,  Bnoewan  Prirss,  Berlin,  and  Hint  liiics  are  completelv  ditnoWed  in  per- 
(Unrid  of  iron,  aeidnlated  with  diloiliydric  acid.  If  carbon  or  siftca  were  pres«nt 
ki  iBj  appradabla  qoaati^,  eoeij^eta  aolntion  of  the  reaidue  in  thi*  reagent  could 
■ot  be  eipectad.  Id  tertiiif  tbe  residoei  from  our  Tariooi  apelten  tor  carbon,  w« 
adoptad  tM  MlowiDg  pioeesa. 

"From Ifait^  to Imtj gmnuMa of  ths line  t«  b«  Issted  were  dinolved in  pore 
k  rendoe  thoroniAIy  waibed  with  hot  water,  and. 


11  bolb,  blown  in  a  tube  whose  diameter  w>a  not  quite  a  centimetre.  At  a  abort 
il^rl'T**  linHB  the  bulb^  this  tobe  was  drawn  down  to  a  diameter  of  one  or  two  mil- 
limaties,  and  the  extremity  of  the  Bae  tube  placed  under  lime-water  in  a  smiUl  teK- 
obua.  Tlw  bulb  was  heated  till  tbe  chromate  of  lead  was  liued,  and  if  aar  earbcHi 
bad  been  preaent  in  the  residue,  the  evolved  gaa  would  have  caused  a  cloudiness  or 
predpitatwa  at  earbooale  «f  lime  in  tbe  lime-water.  In  thit  manner  we  first  totted 
anr  atromata  of  lead  bj  iteaU^  and  Ibnnd  no  doud  or  precipitate  in  Ihe  limo-wAler. 
We  oKtt  ineertad  the  smalleit  poMble  particle  of  carbtm  iolo  tba  bulb  with  e  littls 
(faromata  of  load,  and  obtained  a  large  diatinet  cloud  of  carbooata  of  lime  in  ths 
tona-watsr  in  the  teat-glaas.and  in  the  capiUarv  tube  which  delivered  tlie^aa.  Ubt- 
ipg  thui  proved  tbe  purity  of  the  reagent  emplojedi  and  the  extreme  delicacy  of  Uie 
teirt,  we  tested  in  auoceaaoD  the  retiduea  from  Sileaian,  Vieille  Montagne,  and  Bar- 
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lin  linn,  and  from  the  dbc  at  RouHoau  Fibres.  A>  preawlT  the  wnw  raanll  wu 
oblainal  with  eicb  of  these  lince,  it  duj  be  stated  once  for  uJ. 

"  On  heating  the  muture  of  reudue  and  chromate  of  lead  till  the  chromate  fu««d 
there  appeared  in  each  case  a  vun  slight  deposit  on  the  upper  eurface  of  the  litne- 
vater  column  in  the  fine  tube.  This  deposit  cooJd  not  have  been  smaller  and  jet 
been  Tisible ;  it  vai  iDcomparablT  len  than  that  produced  bj  the  atom  of  carbon 
which  woe  purparaly  introduced  into  a  aimilar  tube,  and  vas  undoubtedly  caosed  bj 
the  slight  duit  which  collected  on  the  residues  during  the  proceesea  of  washing  and 
drying,  and  which  no  possible  precautions  could  entirely  avoid.  It  is  obvious  from 
these  experiments,  that  the  ollen  repeated  italement,  that  the  insoluble  residue  from 
aae  treated  with  dilute  acids  is  carbon,  rest*  on  no  adequate  foundations,  and  that 
carUin  ii  not  an  invariable  constituent  of  crude  linc,  as  it  is  of  iron.  But  on  the 
other  hand  it  ia  ioiposuble  to  assert  (hat  carbon  d(>e«  not  sometimes  occur  in  cotn- 
inercial  sine  as  an  accidental  and  wholly  alaiormal  impurity.  Thus  in  the  specimen 
of  New  Jersey  dnc  which  we  examined,  there  were  certain  small  cavities  lined 
with  black,  as  if  a  bubble  of  some  carbonaceous  gas  had  been  decomposed  within 
them,  and  the  residue  from  this  zinc,  when  tested  as  above  described  for  earboD, 
produced  a  distinct  dondiness  in  the  lime-water,  which  was  sufficient  evidence  of 
the  presence  of  a  trace  of  carbon  in  this  spelter :  but  the  amount  of  this  impa- 
rity was  infinitesimal,  and  not  at  all  to  be  compared  in  quantity  with  the  lead 
and  othsr  metallic  admixtures  of  which  the  residue  mainly  consisted.  The  pres' 
•nee  of  a  little  copper  in  this  line  may  perhaps  be  connected  with  the  occurrence 
of  this  trace  of  carbon.  The  residues  from  three  of  the  English  spelters  also  gave 
distinct  reactions  for  carbonic  acid  in  the  lime-water;  but,  judging  from  Ihc  ex- 
ceedingly small  cloud  of  carbonate  of  lime  produced,  the  amount  of  carbon  in  thee* 
Bines  is  even  less  considerable  than  that  detected  in  the  New  Jersey  line  The 
Other  English  ainc  (thnt  from  the  worts  of  Messn.  Vivian)  yielded  hot  the  merest 
trace  of  carbonate  of  lime, — a  little  larger  deposit,  periiaps,  than  that  obtained 
from  the  Hileeian,  Vieille  Uontagne,  and  other  aincs  brst  experimented  uptm.  but 
aot  more  than  may  easily  have  been  derived  from  the  invisible  dust  which  un- 
doubtedly collected  on  the  residue.  From  none  of  these  sines  could  we  obtaia 
nearlv  as  much  carbonate  of  lime  in  the  tostglsss  as  we  got  from  the  smalleat 
possible  atom  of  carbon  heated  ^itfa  ^romate  of  lead  ;  and  it  is  quite  clear  that 
there  is  nsrer  anything  more  than  an  infinitesimal  amount  of  carbon  in  the  con- 
siderable residue  which  remains  when  thirty  or  forty  grammes  of  commercial  lina 
are  dissolved  in  dilute  acida 

"  Against  the  eommoo  opinion  that  carbon  is  one  of  tJie  principal  impurities  of 
nnc,  we  would  reler  to  the  previously  quoted  statement  of  Wackenroder,  who 
considered  carbon  only  an  accidental  and  mechanical  impurity,  snd  to  the  exact 
ezperiraents  of  Eaiat«n,  who  endeavored  to  determine  the  carbon  in  Silesian  rinc 
by  decomposing  chlorid  of  silver  and  chlorid  of  cupper  by  sine,  but  'eonld  find 
no  trace  of  carbon  in  either  the  hard  or  the  soft  kinds  of  sine'* 

"  Sulphur. — It  baa  been  freqnently  stated  that  sulphur  is  a  common  impority  of 
ainc,  and  that  it  even  occun  in  the  insoluble  residue  in  combination  with  lead. 
We  first  tested  the  Insoluble  reaidue  from  Silesian  zinc  for  sulphur,  by  disoolv- 
iug  about  SO  grammes  of  the  line  in  pure  chlorbydric  add,  separating  the  blade 
reaidue,  and  dissolving  it  in  pure  nitric  acid.  It  dissolved  without  anj  appreein- 
ble  residue  (another  evidence  of  the  non-existence  of  tin  in  this  spelter),  and  the 
diluted  solution  gave  no  precipitate  whatever  with  nitrate  of  baryta.  With  40 
grammes  of  Vieille  Montagne  ainc,  we  obtained  precinely  the  same  result  The 
PeonsyUanian  zinc  leaves  no  residue  when  treated  with  dilute  acids,  and  is  there- 
fore free  from  lead,  and  certainly  contains  no  carbon  or  sulphur  which  manirest 
themseWea  as  an  insoluble  residue.  The  New  Jersey  linc  gave  an  exceptional  re- 
snlt  The  blackish  residue,  from  82  grammes  of  this  rinc,  could  not  be  completely 
dissolved  in  boiling  nitric  acid.  The  partial  solution  gave  no  precipitate  with  nitrate 
of  baryta ;  the  undissolved  portion  was  fused  before  the  blowpipe  wiUi  carbonate  of 
anda  free  from  sulphur,  and  gave  a  distinct  reaction,  first  for  sulphur,  and  secondly 
liir  tin.  The  presence  of  tin  in  this  spelter  has  already  been  demonstrated,  and  a 
miiKite  trace  of  sul[Aur  must  also  be  counted  among  its  Impurities. 

i,  eOT.    Knnicn  sIhi  nys :  "I 
.   .    md  then  melled  il;  but  in  the 
of  line  ]  have  fasud  no  trace  of  carbon."    Ibid,  60S. 
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■  la  sdditioo  to  this  neffitiTB  sTidenee,  that  no  preripitslioit  i«  privlnoed  by  W inin 
Mlta  in  tbs  dilated  nitric  add  aolntjan  of  the  rcHdues  from  the  yarinua  lines,  we 
would  adduce  po9ti*e  expcrimenti  (o  ibov  that  any  coEnpoond  of  sulphur  Willi  • 
tnatal,  vhidi  might  b«  present  io  the  aine,  woald,  io  All  probabilitj.  be  decomposed 
in  preMuee  of  an  excess  of  arm  and  free  acid. 

*  Wackenioder,*  in  the  memoir  already  dted,  diatinetly  bIiIcb  that  the  blsch  resl- 
doe  from  iiDC  is  inlphid  of  Irad. — a  statement  at  first  sight  sufficiently  plausible, 
bat  realhr  inconsitteDt  with  the  bets  of  the  cnae.  When  preci|>tlHted  sulphid  of 
load  is  mixed  with  a  large  exceea  of  gnnnlated  line  (Silesiiui,  Vieil!e  Montsgne,  or 
Pannrjiranian),  and  treated  vllh  moderately  dilute  sulphuric  or  chlorbydrie  add, 
tbe  black  sulphid  soon  enUrslj  disappears,  while  torrenia  of  aulphoretted  hydrogFD 
•TV  eroWed.  If;  after  all  the  aae  has  been  completely  dissolved,  the  insoluhle  reri- 
dne  ii  flued  before  the  blowpipe  with  carbonate  of  soda  free  from  sulpfauric  add, 
tlM  masa  tbos  obtained  will  not  blacken  silver. 

"If  powdered  galena  be  sobatitnted  for  pTed|dtaled  sulphid  of  lead,  the  tame 
■fleeta  will  be  produced,  tbongh  much  more  slowly.  The  sulphid  of  l«ad,  thcre^ 
fore,  aollen  complete  decomposition  in  presence  of  an  excess  of  sine  and  free  actd, 
and  it  is  of  course  absolutely  impoagible  that  this  substance  sboald  be  found  Id  the 
iusolnble  readue.f 

"  The  presence  of  ndphirr  in  the  insolnble  lestdae  from  zinc  is.  without  doubt, 
very  rare  ;  bnt  it  is  also  an  unqnsstlonabie  feet,  that  a  certain  amoant  of  sulphuret- 
ted hydrogeo  ns  is  generated  whensTer  (XHnmerdal  sine  is  treated  with  dilut« 
adds.  This  phenomennn  has  been  often  observed.  Thus  Blancnrd^  remarks, 
'that  the  nilphur  often  contained  in  oommerdal  unc  may  be  shown  by  bringing 

KpcT  wet  with  acetate  at  lead  in  contact  with  the  gas  dsTelopcd  therefrom.' 
rdoa  and  Oilisg  sav,  that  'the  Ibnnalioa  of  this  gas  fsulphuretted  hvdrugen) 
tma  only  be  attriboted  to  the  partial  reduction  of  the  lulphuric  acid  bj  the  nas- 
eeat  hydrogen.'  Subaeqaeotly  Jneqnetain.|  doubting  this  supposed  reduction  of 
nlpbin^  acid,  aflribntes  the  produclinn  of  sulphuretted  hydrogen  to  the  presence 
of  aalpbuTons  add  nr  other  compounds  of  sulphur,  with  which  the  sulphuric  add 
la  eoatamioated.  Every  spediuen  of  cine  in  our  possession  develops  sulphuret- 
ted hydronn  when  treated  with  dilute  sulphnric  or  chlorhvihic  acid,  as  may  be 
■laidfestcd  W  pladng  a  slip  of  paper  moistened  with  alkaline  acetate  of  lead  in 
the  neck  of  me  flask  whid)  contams  the  zinc  and  aciJ.  But  the  question  recura. 
What  1*  the  soorce  of  theaulphurwhlch  isnecessaryfor  the  generation  of  this  gaa  f 
la  it  coDtidMd  in  the  aine,  or  ia  it  derived  from  the  adds  used  io  the  experiment  t 
To  obtidna  satisfactory  solutioa  of  this  problem,  it  is  necessary  to  use  an  acid  which 
doea  not  «oot^  snlfdmr  in  any  form.  Sulphnric  acid  will  not  answer  the  purposes 
we  hare  in  view  in  this  experiment ;  for  though  it  is  undoubtedly  possible  to  pre- 
pare salphnric  acid  free  from  aolphuraus  acid,  yet  the  doubt  would  still  remain  cod- 
camii^  the  redncliODof  the  sulphuric  add  by  the  hydn^n,— a  reduction  not  iinpoa- 
alble  at  certain  temperaturoa  and  in  certain  states  of  concentration.  In  testing  fur  ■ 
mmnte  trace  of  sulphur  In  line,  it  is  evidently  undeairabletoemploy  areagent  which 
contains  sulfdinr,  in  however  stable  a  eombination.  Sulpliuric  acid  being  then  exclu- 
ded, will  dilorhydric  acid  s "" '     "' '"  "    ■ 

acid  whidi  gives  no  pr"  "— ' 

this  add  from  common  ^    , 

it  shall  be  ahsoltitely  free  Inra  sulphurous  add,  or  some  lower  compounds  of  sul- 

•  Aaa.  ier  Fiarwi.,  1834,  i,  33. 
t  We  have  ubHrved  that  the  solpluds  of  ti 

iriiwl  with  an  Meeaa  of  idne  and  dilute  scid.    The  ai 
eeBpDsed,  and  (he  reaidae,  ifter  all  tlie  line  had  been  ' 

caitaiD  Iraoe  of  Sdlphor  befixe  ihe  Mowpips.    Pracipi , 

posad  nnch  leas  rMdily,  and  when  all  [he  linc  had  disappenred,  tlie  rektdoe  give  indira- 
lions  of  anlpbor  ^fure  Ihe  blowpipe.  AUIidugh  this  miglil  have  sriirn  from  Kina  impu- 
rity  in  the  linfeil  fron  which  Ihe  aulpbid  wui  prepared,  ysl  it  was  evirjsnl  ihut  ihe  dacum  • 
poMlion  of  ihe  inlphid  of  lin  is  sffecled  with  much  greater  difficulty  iluin  that  of  Ihe  >al- 
pbids  of  lead  and  copper, 

t  JoBT.  de  Pharnnrir,  184),  p,  543,  in  Uin^ar'a  Falyl.  Jear.  1841,  Ixiiii,  4S3. 

t  Camples  Rendas,  IMI,  xiii,  437. 

I  Ann.  da  Ch.  et  Pfajs,  1843,  (3,1  oii,  189. 

Am.  Jocb.  Sol— Bbcond  anm,  Toi.  ZSXI,  Na  SI. —Jut.,  18S1. 


nowevvr  KuuiB  jfc  guujuiuhiiihi.  oujpiiufic  new  oeing  men  exciu- 
c  acid  answer  the  purpose  I  It  is  easy  to  prepare  cfalorhydrio 
I  predpitate  with  baryta  salts,  but  it  is  very  difEcult  to  prepar» 
non  salt  and  sulphuric  add.  so  that,  while  containing  no  chlorine. 
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■ium  will  ivveal  the  preseace  ,  ,     .  

made  with  the  utmo*l  cnre,  and  in  atlier  respvcbi  pure.  Bj  meanB  of  cblori 
loma  ■imilar  oijdiiiag  ageot.  IbevB  compounds  of  eulpbur.miy  uodoubUdlj  ba  oiyd- 
iied,  or  Ki  leut  tbe  Uiyrer  part  of  theae  ■dmizturas  ma;  b«  coDTerted  into  nilpliQ- 
ric  acid ;  whutber  tbeir  laat  traces  can  be  oxrdiied  in  lbi>  wa;  is  a  point  bj  so 
meaoa  beyond  a  doubt.  But  if  the  chloThjdnD  acid  liai  been  treated  with  chlorino 
to  accompliab  this  oijiLatioa,  it  becomei  nui-mitrj  to  remoTe  from  the  acid  the  ea- 
MM  of  the  oxjdmag  agent,  for  aulpburetted  hrdrogen  would  not  be  davetoped  tron 
line,  ooDtaminated  with  lulphor.  bj  an  acid  whieb  contained  free  chlorine,  or  any 
■abaUocv  of  like  properties.  Thus  conunon  chlorhjdiic  acid  reij  often  contaisa 
free  chlorine,  and  no  lioc  will  yield  with  aacb  acid  anjthiiw  more  than  a  tstj  od- 
certain  reaction  for  sulphur  on  lead-paper.  To  obtun  chlorhydric  add  which  waa 
above  auspicioo,  autl  unqaeslionabiy  free  from  eTerj  tntte  of  aulpbnT,  and  from  every 
oiydidng  agent  wbicb  might  interfere  with  our  reaction  for  sulphur  in  line,  we 
fonnd  so  difficult  a  ta^h,  that  we  finall;  rejected  tbis  add  altogether,  and  resor- 
ted to  the  following  process.  A  solution  of  cblorid  of  caldum,  free  from  eTery 
trace  of  eulpbur,  was  first  prepared  by  dissolving  carbonate  of  lime  in  cblDrbjdrie 
add,  adding  ammonia  in  excess  to  the  boiling  souitioD,  filtering  off  the  predintated 
o^da  of  iron  and  alumina,  adding  to  the  filtnite  chloiid  of  barinm,  and  eTapoiB- 
tiog  to  diyness.  The  residue  waa  dissolved  in  dialilled  water,  and  in  thissolution  k 
slight  excess  of  chlorid  of  barium  waa  present,  aa  waa  proved  by  the  predpitat* 
produced  by  a  solution  of  sulphate  of  lime.  Oxalic  add  free  from  sulphur  waa 
then  prepared  by  tlia  fallowing  process:  a  qusnlity  of  commerdal  oialic  acid  wM 
treated  with  enough  cold  water  to  dissolve  about  half  of  the  add  taken,  and  tba 
cold  solution  thus  obtained  was  partially  evaporated  and  nyatalliied ;  the  maas  of 
cryetala  waa  wa^ed  with  a  saturated  solution  of  a  portion  of  the  crystals,  and  was 
finnlty  dissolved  in  dlatilled  water.  In  these  two  reagents,  the  chlorid  of  calcium 
nnd  the  oxalic  acid,  so  prepared,  no  eulphur  conld  be  detected,  either  by  barium  udts, 
Loewenthal's  test,  or  by  the  blowpipe  reaction  on  silver. 

"  We  applied  to  every  zinc  in  our  poasesaion  the  folloving  test  for  salphor.  10 
or  1G  grammes  of  cine  were  introdut^  into  a  small  Sasli,  and  a  portion  of  the  solu- 
tion of  chlorid  of  caldum  and  of  oxalic  add  added  thereto  ;  hydrogen  gas  waa  freely 
developed,  and  waa  tested  for  any  sulphuretted  hydrogen  which  it  might  contain,  l^ 
t  plodng  ft  slip  of  paper  moiBteoed  with  alkaline  acetate  of  lead  in  the  narrow  nedt 
of  theflnak.  In  every  case  the  paper  was  immedialely  and  strongly  blackened, 
lowing  condusively  that  every  one  of  the  following  xinca  contain*  sulphur 

quantity  eit]        '  "" 

be  appUed  :- 

I.  Vieilla  Montague  bdc  (id  two  distinct  samples). 

S.  Silesian  xinc 

S.  The  United  State*  Uint  dae. 

4.  Pennaylvanian  xjnc 

5.  Boosseau  Fr^rea  udc. 
S.  Berlin  sheet  zbie. 

1.  Sikaian  unc  (suliiected  to  HriHat'sf  procM*  for  pnrifleatioii  from  arsenic). 
8.  Hew  Jeney  xinc 

U.  "  "        (reduced  by  us  from  the  New  Jersey  white  me  oxyd). 

lO.  English  line  (in  four  distinct  samples). 

"  These  results  are  not  in  accordance  with  the  atalementa  of  some  praviona  obeer- 
Tera.  Tbua  Karsten,  in  the  memoir  previously  cited,  infers  that  sulphur  is  not  con- 
tained  in  Sileaian  zinc,  from  the  bet  that  lie  obt^oed  no  predpitate  in  passing  the 
gas  generated  by  tiiia  xinc  tbrongb  a  solution  of  acetate  of  lead.  Bat  it  must  be 
tamembered,  first,  that  we  have  no  evider>ce  that  Karsten's  addi  were  free  from 
oiydiimg  agents,  and  secondly,  that  the  raution  for  sulphur  on  lead-paper  is  a  more 
delicate  test  than  any  process  of  causing  the  gas  general^  to  bubble  ihtaugh  a  liquid, 

.1. — 1.  iL.  1 — .  t r ....  1, 1....J  (ji  secure  as  far  as -■-'- 

r,  KaraleD  subsequei 
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tfatti  tlut  K  dalieata  blick  pradpiUte  ia  prudnecd  when  tlie  hjdn^n  from  euk  !■ 
jiiTil  thrmgli  nitrate  of  silfer;  thii  precipitata  «»  prolnbl;  aulpbidVif  silTor,  and 
Dot  metallic  silver,  as  Kantea  (aDJectured. 

'AgUD,  Jacquelaui.  in  (Ik  memoir  nlready  TaTerred  to,  concludes  that  eulphor 
ms  not  coatBiaed  in  the  epecimen  of  French  line  whicb  he  ezaminsd,  because  a  com- 
pete ■olution  o(  the  rinc  id  aqua  rsjpa  giyes  no  precipitate  with  chlorid  of  barium. 
But  obrioiuly  the  predpitatian  of  sulphate  of  Isrjta  ia  aqua  regia  ie  b;  no  meuu 
a  Bofficieatl;  delicate  test  ibr  an  amount  of  sulphur  at  best  exceedingly  minute.  In 
the  luiie  paper,  Jscquelain.  criticising  the  observatioo  reported  bj  Fordos  and  Oilii 
of  tlw  generatina  of  sulpburetted  bydrngen  from  zinc  aod  dilute  sulphuric  acid,  im- 
piiei  tkat  there  ia  no  Bulpbur  id  lini;  by  stating  that  (he  development  of  eulpburet- 
Md  hydrogen  ^m  sine  may  be  avoided  by  using  properly  prepiirHd  acid  The  acid 
^dcD  JaoqnelaiD  used  had  beea  saturated  with  cliloriQe  gas,  in  a  procen  of  which 
the  principal  object  wsj  the  purification  of  the  sulphuric  scid  from  nilphurous  add- 
That  this  acid  occBEioned  no  development  of  sulphuretted  hydrogen  from  the  eIdc  Is 
mt  to  be  wondered  at,  but  it  ia  not  to  be  argued  from  this  GLct,  that  there  ia  no  buI- 
fibai  ID  line  With  r^ard  to  sulphur  in  the  EJnc  from  New  Jereey,  Alger*  has  ra- 
roarked  that  the  New  Jereey  linc  ore  is  known  to  contain  no  sulphur;  but,  on  the 
other  band,  Jaclcsonf  observed  the  sulphuret  of  sine  in  the  mine  of  red  oiyd  of 
line  in  Franklin,  Sussei  County,  New  Jersey,  and  a  simple  experiment  denmustra- 
ted  to  ui  the  existence  of  ealphur  in  that  ore,  10  or  IB  grunmes  of  tbe  red  oxyd 
of  zinc,  not  entirely  free  from  the  gaogne  of  earboDate  of  lime  in  which  the  ore  oc- 
ean, were  rvdnced  to  a  fine  powder,  and  treated  with  moderately  dilute  pure  sul- 
phuric add.  A  TJgoToua  evolution  of  sulphuretted  hydrogeo  wai  the  immediate  re- 
aulf 

As  a  general  result  it  appears  therefore  that  in  ail  commercial  linca 
mAallic lead  is  the  priacipal  impurity  :  while  it  is  gratifying  to  oWrva 
that  tLe  pure&t  of  all  the  zincs  which  have  been  analyzed  by  Messrs.  Eliot 
and  Storer  is  that  manufactured  at  the  Fannsylvania  and  Lehigh  Zinc 
Works,  at  Bethlehem,  PeDDsylraaia.  This  spelter  leaves  no  appreciable 
residue  when  dissolved  in  dilute  acids,  and  therefore  contains  no  lead ; 
indeed  a  trace  of  cadmium  is  the  only  impurity  whose  presence  in  tb« 
zinc  the  authors  can  confidently  assert  The  ore  from  which  this  speller  is 
made  is  the  hydrated  silicate  of  zinc  (electric  calamine),  and  it  is  not  aur- 
prisinK  that  this  mineral  should  yield  zinc  of  sjognlar  purity,  if  the  ore  be 
GarerallT  selected. 

We  have  here  purposely  omitted  any  allusion  to  the  valuable  discus- 
sion upon  the  occurrence  of  arsenic  in  zinc  into  which  the  authors  have 
been  drawn,  since  we  propose  to  cite  their  remarks  upon  this  subject  in 
full  in  a  subsequent  number. 

2.  A  Practical  Trtatue  on  Coal,  Petroleum,  and  other  dielilled  Oile; 
by  Abbahau  GBBNzn,  M.D.,  F.G.S.  New  York.  Baillidre  Brothers, 
ISflO,  8vo,  pp.  134. — This  book  is  just  what  it  claims  to  be  in  its  title, 
A  Praetkal  IVeatm  on  the  comparatively  new  art  of  producing  oils 
for  illumination  and  mat^inerr  from  coal  and  its  centners.  As  a 
contribution  to  the  recorded  technology  of  an  obscure  subject  it  is  a  de- 
cided step  in  advance.  It  describes  in  as  simple  and  direct  terms  as  the 
inherent  complexity  of  the  subject  permits,  the  method  of  preparing  and 
purifying  coal  oils  and  the  natural  oils  (rock  oils)  allied  to  ihem.  The 
scientific  chemist  as  well  as  the  technical  manufacturer  will  find  these 
descriptions  plain  matter-of-fact  statements,  of  a  man  thoroughly  rersed 
in  the  practical  details  and  administration  of  his  art,  and  much  of  it  of  a 
positive  and  valuable  addition  to  what  was  previously  accessible  in  books. 
■  Am.  J,  ScL,  xlviU,  253.  t  Pntc  Am.  Aiaociatran,  1850,  Iv,  B96. 
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The  author  recognizes  tbe  intimate  relation  of  the  manuhctnre  of  oosl  oils 
vith  the  produi^tion  in  such  iiicretuing  ab«ndance  of  petroleum,  deaI)D«d 
to  become  a  powerful  competitor  of  the  nrtificial  product,  for  economic  use. 
He  states  tlio  number  of  oil  weils  in  Western  Pennsylvauia  and  Ohio  as 
not  less  than  five  hundred  and  fifty,  opened  or  in  proceaa  of  boring,  and 
yielding  by  estimate  not  le«  than  25,000  to  80,000  gslbaa  daily.  It  is 
inslruelive  in  this  connection  to  recall  Ihs  fact  that  the  natural  product 
(petroleum)  which  has  been  well  known  from  the  earlicBt  records  of  hu- 
man history,  should  have  remained  comparatively  useless  and  almost 
neglected  until  the  modem  art  of  cofd  oil  distillation,  has  shown  its  in- 
dustrial value.  It  is  quite  possible  that  the  future  historian  of  the  indus- 
trial  arts  may  look  back  on  tiie  coal  oil  distillation  as  only  an  episode  in 
the  history  of  the  development  of  the  use  of  petroleum. 

We  would  not  be  underatood  however  as  giving  to  Dr.  G.'a  book  an 
tinqualiBed  approval.  It  abounds  in  loose,  careless  Aatements  likely  to 
confuse  and  niialead  his  readers;  such  is  his  allusion  to  "Electricity"  oa 
p.  IT,  which  he  says  "plays  an  important  part  in  the  changes  which 
occur  during  distillation."  It  is  time  this  force  ceased  to  be  the  pemg 
aiiitorum  whenever  in  matters  of  science  ignorance  lacks  the  courage  to 
AVOW  its  weakness.  When  (ns  on  p.  59)  the  author  says,  "  A  number  of 
compounds  of  carbon  and  hydrogen  have  been  confounded  with  paraSne — 
■uch  as  methylene,  ethylene,  butyleoe,"  &c^  he  darkens  council  by  words 
without  knowledge.  Since  no  one  is  likely  to  mistake  these  three  ^omohs 
products,  CgH,,  O^H^  and  C,H„  the  second  of  which,  ethylene,  is 
'oUJiant  ffat'  and  (he  third  is  'oil  gtu^  for  the  beautiful  white  crystalline 
paiaiSne,  whose  formula  may  be  as  our  author  states,  on  the  authority  of 
Lewis,  C^qH,,,  or  it  may  be  C^  ,Hjg.  What  he  meant  to  say  donhUeas 
was  that  many  substances  termed  paraffloe  consist  of  a  mixture  of  several 
polymeric  hydrocarbons,  which  form  the  higher  terms  of  a  series  to  which 
oletiant  gas  belongs — which  is  probably  the  fact. 

Chemists  will  be  curious  to  know  the  evidence  on  which  Dr.  6.  rests 
the  "Homologous  series  obtained  from  the  bitumen  of  Trinidad,"  (pass 
8S)  embracing  by  enumeration  nineleeo  consecutive  compounds  on  t£e 
assumed  type  Cn^iHg.     Such  vague  assertions  will  neither,  as  he  sup- 

EDses,  "interest  the  proFessional  chemist,"  or  extend  the  bounds  of  ecisDce. 
ike  too  many  technical  works  printed  in  this  country,  this  book  abounds 
in  typographical  errors — such  as  the  persistent  use  of  analine  for  aniline. 

Considering  the  author's  well-known  position  as  plaintiff  in  tbe  case  of 
Oesner  vs.  Cairnes — we  esteem  his  allusion  to  the  "Albert  Coal"  to  be  in 
bad  taste,  unce  it  gives  only  a  partizan  view  of  a  case  where  the  tMtimonjr 
WAS  very  various  and  evenly  balanced,  as  the  printed  minutes  of  the  case 
from  the  notes  of  the  Judge  clearly  show,*  There  are  many  oUier  thingi 
in  this  book  open  to  criticism  which  we  hope  will  be  corrected  in  a  sec- 
ond edition. 

3.  Qentral  Prohlrmt  from  the  Ortitograpkie  Projtetioni  of  Deierip- 
live  Oeometry  ;  with  their  Aj^licaliont  to  Oblique — irtfladinff  Itomtti-i- 
cai — Prtgceliona,  Graphical  Construtlioni  in  Spherical  Trigtmomelry,  To- 
pographical Projection,  and  Gmphieal  Tratuformatioiu ;  by  S.  £dwabd 

*  Report  of  >  ease  tried  at  Albert  Circuit,  1S52.  before  h la  Honor  Judge  Wilmot 
and  a  Bpedal  Jury.  Abralum  Oesnec  v*.  Williaiu  Cairnes,  copied  Irooi  ths  Judgc'i 
Sola.    St.Johu,  N.  B„1SC3.    Svo,  pp.  167. 
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Wabbek,  C.E,,  Proffesaor  of  Descriptive  Geometry  Bud  Geometrical 
Drawing  in  the  Rensselaer  Polytechnic  Inatitnte,  Troy,  N,  Y,,  412  pp., 
Sto.  New  York:  ioav  Wiley,  1860. — This  ia  a  more  entended  work 
than  »ny  other  American  treatiM  on  Degcriptive  Geometry  which  has 
hitherto  appeared.  It  is  rigoronsly  syBtematic  and  truly  philosophical 
in  its  general  plan,  hot  is  open  to  the  objection  of  being  encumbered 
with  a  complex  aystem  of  divisiona,  and  aubdivisione  in  a  descending 
■CAle,  that  wiil  not  he  apprehended  readily  by  the  student.  Notwith- 
•taudiDg  this  objection,  the  work  is  on  the  whole  admirably  adapted  to 
•ecore  the  important  educational  benefits  to  be  derived  from  such  a  study 
— the  realization  of  a  tnie  mental  culture,  as  well  as  the  acquisition  of 
exact  knowledge.  From  this  point  of  view  the  most  striking  feature  it 
die  plan  of  prefixing  to  the  detailed  solution  of  each  problem,  an  out- 
line aketeh  of  the  process,  given  withont  reference  to  a  diagram,  which 
the  author  terms  a  "  Solntion  in  Space."  Another  commenoable  featuT« 
is  the  thoron^nesB,  and  fullDesa  of  detail  wiUi  which  the  more  impor- 
tant elementary  problems  are  worked  up. 

The  problems  relating  to  each  of  the  four  general  classes  of  surfaces 
are  arranged  under  four  distinct  heads,  or  "  cTaasea  of  Operations ;"  viz  : 
Projections,  Intersections,  Tangencies,  and  Developments.  In  his  mode 
of  treatment  of  aome  of  these  topics  the  anthor  has  displayed  consider- 
able ori^nality.  The  doctrine  of  tangency  especially  ia  presented  in  a 
new  light  A  new  definition  is  given  of  a  tangent  line  not  liable  to  cer- 
tain plaasible  objections  that  may  be  urged  against  the  definition  geuer- 
alij  adopted,  and  which  may  be  more  readily  and  more  distinctly  appre- 
hended by  the  student,  and  condocts  more  readily  to  the  rules  for  draw- 
ing tangents  to  special  curves.  But  if  the  author  desires  that  the  defi- 
nidon  he  has  given  shall  maintain  its  ground,  the  task  devolves  upon 
him  of  showing  that  it  is  completely  reconcilable  with  the  principles  of 
geometrical  analysis,  and  would  accommodate  itself  to  analytical  as  well 
as  pnrcly  geometrical  investigations. 

We  hail  with  pleasure  the  appearance  of  so  comprehensive  and  thor- 
ongh  a  treatise  upon  a  branch  of  mathematics  which  holds  so  promi- 
nent a  place  in  our  schools  of  practical  science,  aud  commend  it  to  the 
attention  of  all  who  are  desirous  of  obtaining  a  complete  knowledge  of 
the  mathematical  theory  of  geometrical  drawing. 

4,  Cooke't  Chemical  Phytiei. — A  critical  and  complimentary  notice  of 
ProC  Cooke's  elaborate  and  excellent  work,  in  the  Loudon  Athenaanm  for 
Nov.  IT,  concludes  with  these  words : 

"As  an  introdnclion  to  chemical  physics,  this  is  by  fiir  the  most  com- 
prehensive work  in  our  language.  We  only  fear  that  it  may  be  consid- 
ered too  extended  for  use  in  the  class-room.  We  have,  however,  no 
donbt  that  it  will  find  its  way  into  the  library  of  students  who  are  ambi- 
tious of  laying  a  aecnre  foundation  for  their  chemical  knowledge." 

5.  SiLuuAK  :  Principles  of  Physics — 2d  edition.  Revised  and  re- 
written. Small  8vo,  pp.  700.  Philadelphia,  Peck  <fe  Bliss.  1861.— This 
new  edition  varies  from  the  first  chiefly  in  the  addition  of  mathematical 
demonstrations,  and  problems  for, exercise,  and  in  the  recompoaition  of 
Dearly  the  whele  of  the  first  two  parts — while  the  whole  is  enriched  by 

IS  additions,  designed  to  make  it  an  exact  and  UBeful  manual  for 
well  aa  for  the  student. 
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V.  MISCELLANEOUS  SCIENTIFIC  INTELLIGEJTCE. 
1.  Eartkquake. — About  6  A.  m^  on  the  iTtfa  of  October,  1860,  Cmn- 
ada  and  the  northern  United  States  were  visited  by  an  earthquake  vibra- 
tion of  a  more  general  and  impreBsive  character  than  any  which  has  oc- 
CQiTed  for  many  yean.  The  shock  appears  by  the  observations  of  I>r. 
Bmallwood,  and  others,  to  have  proceeded  from  the  east  to  the  west     Its 

etint  of  greatest  intensity  was  low  down  on  the  St  Lawrence.  Near 
iviere  Oaelle  and  Riviere  du  Loup,  proceeding  thence  with  diminish- 
ing intensity  as  far  west  as  Hamilton.  It  was  generally  felt  throughont 
northern  and  eastern  New  England,  and  as  ftur  west  as  Aubom,  in  the 
State  of  New  York.  At  Newark,  New  Jersey,  it  was  very  slis^ht  and 
this  appears  to  be  its  eitreme  southerly  reach.  Dr.  Dawson*  ias  col- 
lected the  following  observations  ^m  about  twenty  places  in  Canada 
arranged  in  order  of  their  longitudes  from  east  to  west  It  will  be  ob- 
served that  the  time  is  earlier  in  eastern  localities,  but  on  comparing 
Bic  and  Belleville,  nearly  nine  degrees  apart,  the  difference  of  time  will 
be  seen  to  be  but  little  less  than  that  due  to  the  difference  of  longitude. 
The  Hamilton  observation  would  give  an  earlier  time,  but  as  the  shock 
waa  slight  and  the  testimony  of  only  one  observer  was  recorded,  tbN« 
may  be  an  error.  The  shock  thus  appears  to  have  been  nearly  simolta- 
neouB  throughout  Canada. 
Bic,  8  A.  K.    Three  itocb  at  interral*  of  some  sacMid*,  naise  coDtioaKl  for  teo 

flreenliUDd.  6.A.1I. 

if  ihock*  Isating  nearly  five  c 
ick  resembliDg  that  of  strikinf 
LQiuasllf  agiuted. 

River  Quelle,  fl.IG  k.  M.  Vary  violent,  dsmagiiig  walls  and  tbrowin^  down  chlm- 
oen,  eapedally  In  low  groaada. 

Ebonlemenls,  tMU  Unnav  Bay,  S.SO  i.  k.  Tiolant.  Five  other  feeUe  ahoeks  in 
rapid  aucceaiion,  another  at  nooa  and  aitoUier  St  6  r.  n.  Thia  is  ihe  only  place  wher* 
these  latter  shocicB  are  mentioned,  but  the  hour  of  thefint  is  probably  an  error,  ai  Bay 
St  Paul.quita  near  EboulemeDts,  sgreu  in  thUrMpect  more  nearly  with  other  places. 

fifty  St.  Paul,  S.SO  k.  m.    Violent  shock  ;  chimneys  felL 

fit.  Thomas  (Mootma^y)  S  ^  u.    Two  shocki. 

St.  Joseph  de  Is  Beiuce,  S.IO  a.m. 

Quebec,  6.00  A.  ii.  Several  shoda,  severe,  especially  in  lower  parts  of  the  city 
and  is  the  environs ;  but  leu  to  than  *t  Kiver  Ouelte,  Ac 

Leeds,  Megantlc,  6.10  to  S.IS  a.il 

Richmond,  S.4S,  a.  v. 

Three  Riven,  about  S  A.  M.    i9haeks  felt  for  two  minntes. 

Onnby.  about  6  a.  K. 

Bt.  Htaciuthe,  S.ifi  a.  h.  Three  shocks  continuing  more  than  a  minute,  buildings 
nportsa  damaged. 

Uaskinonge,  A  a.  il  Shocks  felt  for  more  than  a  minnte,  supposed  to  be  from 
Dorth  to  south. 

Montreal,  E.GO.  Two  or  three  peiteptibla  sbocka,  felt  less  on  the  moootain  than 
OD  lower  ground. 

St.  Uarliu,  Isle  Jesua,  G.GG.  At  Dr.  Smallwood'a  obeervatory,  two  diitjnct  and 
amart  shocks.  The  wave  passed  from  east  to  west  Barometer  20-981  inches,  tern- 
pcmtnie  lO"  8,  wind  If.  E,  cloudy. 

ComwsU,  6  A.IL 

PrcM»tt,5.S0  A.1L 

Belleville,  B.SOXM.    One  shock. 

Bai^toD,4.4S,  A.K 

■  Caundiao  Nalutsliit.  Oct.,  1SB0,S6S. 

CJoogIc 
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**  Id  all  or  neurly  all  of  the  above  places  the  earthquake  was  preceded 
b_v  a  rumbling  noise  which  gredoally  decreased  after  the  vibrations  had 
pftKsed.  The  difference  of  duration  ascribed  to  the  shocks  appears  to 
arise  mainly  from  the  circnmstaDce  that  some  observers  include  the  con- 
tinuaocfl  of  ribratioD  in  baildin^  Jfc^  as  well  aa  that  of  the  subterra- 
nean  aoond ;  and  in  this  way  it  is  probable  that  by  some  persons  two  or 
more  shocks  have  been  regarded  as  one. 

"l^e  observation  of  Dr.  Smallwood  that  the  wave  proceeded  from  east 
to  vest,  may  be  regarded  as  correct  At  the  same  time  the  nearly  simnl- 
taneons  occDirence  of  the  shock  thronghoot  Canada,  perhaps  indicates 
that  the  wave  did  pot  move  horizontally  bnt  reached  the  sorface  from  a 
great  depth  and  at  a  high  angle  as  Ferrey  of  Dijon  seems  to  suppose  the 
eatthijnakes  of  Eastern  America  have  usually  done.  It  must  however  be 
observed  that  at  the  rate  of  propagation  given  by  Mallet  for  earthquake 
vavea  through  hard  rock,  which  is  not  Jess  than  10,000  feet  per  second, 
h  is  qoite  possible  that  even  a  horizontal  wave  may  appear  to  be  felt  at 
Uie  same  instant  at  great  distances. 

"  All  the  observers  agree  that  the  sonnd  preceded  the  shock  and  con- 
tiaaed  after  it,  and  that  the  first  shock  was  the  most  violent ;  and  it  it 
also  very  generally  noted  that  it  was  most  severely  felt  on  low  ground 
and  least  so  on  rocky  eminences.  This  last  character  which  belongs  to 
earthquakes  generally,  seems  to  arise  from  the  greater  resistance  op- 
posed to  the  vibrations  by  loose  materials  as  compared  with  hard  rocks. 
"  It  appears  from  the  pnblished  lists  that  the  late  earthaaake  is  the 
laot  of  at  least  twenty-nine  that  have  visited  Canada  since  its  discovery 
by  Europeans." 

3.  Two  New  MeUoritet ;  by  J.  Lawkenck  Shitr,  (in  a  letter  \o  the 
Editors,  dated,  Louisville,  Ey.,  Nov,  19tti,  1660). — There  have  just  come 
into  my  possession,  two  new  meteoric  irons ;  one  weighing  one  hundred 
and  twelve  pounds  from  Oldham  Conntv,  near  LaOraoge,  Ky. ;  the  other 
weighing  thirty-seven  pounds,  from  Robertson  county,  near  Coopertown, 
Tesn.  A  description  of  f' 
nnmber  of  thia  JonruaL 

OBITDAHT. 

J.  P.  Ebpt. — The  death  of  Hr.  Espy  was  annonncad  by  us  in  vol.  xzix, 
p.  304  ;  the  following  notico  of  his  hie  was  communicated  by  Pro€  A.  D. 
Bache,  at  a  recent  meeting  of  the  Board  of  Regents  of  the  Smithsonian 
Institution,  and  forma  part  of  the  Report  for  185B,  p.  108. 

"  Jum  P.  Esrr,  on*  of  tbe  moat  origiiial  uid  niecaBafal  meteorologiats  of  Un  prM- 
4atliiiM,diediii(^iioiiuuti.OM(^OD  the  Mlh  of  JaniuUT,  1B80,  in  Ibe  Bsvut^-fifth 
rar  of  Us  »gt,  after  so  illness  of  •  wee^  it  tbe  randeoce  of  hU  neiriiaw,  John 
WMbntt 

Tlie  earlj  career  of  Ur.  Eipj  h  an  Instructor  xr 

bd  (o  hn  later  dMUnetioD  iaicacDM.    Us  waaoni  

matkal  matnicton  in  PlulBdel|Aia,  which  at  that  daj  nambered  Dr.  Wjlie,  Ui. 
Saadcnoa,  ux)  If  r.  Crawford  among  its  teachen. 

Iinpreai«d  by  tba  iMurdwa  and  writlnge  of  Dalton  and  of  Daoiell  on  ueteorolo)^, 
Ur.  Eapj  begin  to  observe  the  [duoomena,  and  tfaea  to  ezptiimeDt  on  Che  fact*  wbldi 
fom  tbe  KronDdwork  of  tbe  aojence.  As  he  obaerved,  experimented,  and  etadied, 
hie  aitlninaim  gr*w>  *nd  hie  derire  to  devote  himMlf  excluiivelj  to  the  increaM  nod 
diftwian  of  the  ecieoea  dnaUj  became  so  etrong-  that  he  deteiiained  to  civa  np  hie 
■dMol,  and  to  relj  for  the  neane  of  proeecating  his  researches  Qpon  hie  dender  tav. 
iagi  anil  tbe  inccea  of  his  lectures,  {»«bsblj  the  mart  otigioal  wbidi  have  ever  been 
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drtinred  on  this  nit^eet.  His  flrat  course  itm  dsliTered  befora  tbe  FimoUln  Inati- 
tuta  of  PennsylTfuiiii,  of  irbidi  bg  had  long  besD  so  iictiTe  iDBmber,  and  vbers  ha 
met  lunilred  >pirit«.  ready  to  diKuu  the  principlai  or  the  applicatiooi  of  adnice,  and 
prepared  to  extend  their  views  over  the  whole  horiion  of  phyBical  and  mechanical 
research.  &>  chairman  of  the  committee  on  meteorology.  Hr.  Eepf  had  a  larga 
alinre  in  Iha  organixation  of  Che  complete  ajitem  of  metaorologkal  oWrratioa*  car- 
lied  on  by  the  Institute  under  the  aupicet  and  within  the  limita  of  the  SUta  of 

Ur.  Espy'H  theory  of  atormi  was  dareloped  in  BueecsraTe  memoirs  in  the  Joamal 
of  the  Franklin  Institute,  cantaining  dUcuesioos  of  the  changes  of  tempemture,  prsa- 
Bure,  and  moisturs  of  the  air,  and  in  the  direction  and  force  of  the  wind  nnd  other 
phenomena  attending  remarkable  storms  in  the  United  States  and  on  the  oceaa 
adjacent  to  the  Atlantic  and  Oulf  Coast  Assoming  great  simplicitj  as  it  waa 
devaloped,  and  founded  on  the  eslabliahed  laws  of  pbjsica  and  upon  tngeniaus  and 
well  directed  originfl.1  eiperimerta,  this  theory  drew  geoernl  attention  to  itself,  espo- 
cSallj  in  the  United  States.  A  memoir  submitted  anonymously  to  the  Americaa 
PhiloBophicsl  Society  of  PhiUdelphia  gained  for  Mr.  E»py  the  award  cA  the  Uagel- 
Unic  premium  in  the  year  1886.  after  a  discussion  recmrkable  for  ingaDuity  and 
doseners  in  its  prograea,  and  for  the  almost  unanimity  of  its  reaoit. 

Mr.  Efpj  was  eminently  sod&l  in  his  mental  habits,  full  of  bonhommia  and  of 
eothusium.  easily  kindling  into  a  glow  by  sod^U  mental  action.  Tn  the  meetings  and 
free  diBcunionaln  a  dub  formed  for  promoting  research,  and  rapedally  fbr  ■cruliaLi- 
ing  the  Ubois  of  its  members — and  of  which  Sean  C.  Walker,  Frofesaor  Henrj, 
Henry  D.  Rogers,  and  mysdf  were  members — Mr.  £spy  found  the  mental  atimuloa 
that  ha  needed,  and  the  criticism  which  he  courted,  the  best  uds  and  checks  on  bis 
obserrations,  speculations,  and  eiperimeots.  But  there  was  ono  person  who  had 
more  influence  upon  him  tKan  all  oChera  beMde«,  stimulating  him  to  progress,  and 
urging  him  forward  in  each  step  with  a  seal  whidi  nerer  flawed — this  was  his  wife. 
Saving  no  children  to  occupy  her  care,  and  being  of  high  mental  endowment  and  of 
enthusiastic  temperament,  she  found  a  never-failing  source  of  interest  and  gratifica- 
tion in  watching  the  development  of  Hr.  Espy'a  scientific  ideas,  the  progress  of  hia 
experiments,  and  the  results  of  his  reading  and  studies;  the  collection  and  coUalioit 
of  observations  of  natural  phenomena  in  the  poetical  reefoa  of  tbo  storm,  the  tornado, 
and  of  the  aurora.  Mra  Espy'a  miod  was  essentially  lilerar;  and  she  could  not  ^d 
her  husband  in  his  acientifie  inquiries  or  experimeuCs :  her  health  waa  delicate,  and 
•he  could  not  assist  him  in  hia  out-door  observations ;  but  she  supplied  what  was  of 
more  importance  than  these  aids — a  genial  and  loving  interest  ever  m'.jilested  in  his 

Eurauits  and  successes,  and  in  his  very  failures.  Alert  jiamnam  was  the  office  of 
er  delicate  and  poetical  temperament.  Younger  than  Mr.  IHipr,  she  nevertheless 
died  several  yesrs  before  him,  (in  1850.)  leaving  him  to  struggle  alone  in  the  decline 
of  life  without  the  sustaining  power  of  her  devoted  and  enthusiastic  nature. 

Having  in  a  great  degree  matured  his  theory  of  storms ;  having  made  numeroas 
Indnctions  from  observations,  and  having  written  a  great  deal  in  regard  to  it,  Mr. 
Espy  took  llie  bold  resolution,  though  past  middle  age,  to  throw  hiniMlf  into  a  new 
career.  Uyinff  aside  all  ordinary  employments,  add  devotini;  himself  to  (he  diffusion 
of  the  knowledge  which  he  had  collected  and  increased,  by  lecturing  in  the  towni% 
villages,  and  cities  of  the  United  States.  This  proved  a  successful  undertaking,  and 
by  its  originality  atltaeted  more  attention  to  his  views  than  could  hare  been  obtained 
probably,  in  anj  other  way.  He  soon  showed  remarkable  powi  r  in  explaining  his 
ideas.  His  simplicity  anddeameas  enabled  hia  bearera  to  follow  him  without  too 
great  sffiirt,  and  the  earaestness  with  which  he  spoke  out  his  convictions  carried 
them  away  in  favor  of  his  theory.  The  same  power  wluch  enabled  him  to  succeed 
in  his  lectaring  career  procured  subsequently  for  Mr.  Espy  the  support  and  enoaur- 

rnant  of  some  of  the  leading  men  in  Congress,  and  especially  in  the  Senate,  and 
in  the  aiecotive  departments.  Their  attention  was  arrested  by  the  originality 
of  bis  views  and  hia  warmth  in  presenting  them,  and  he  imparted  so  much  of  Ida 
conviction  of  their  truth  as  to  induce  many  of  our  statesmen  and  official  persons  to 
exert  themselves  to  procure  for  him,  under  the  patrooage  of  the  government,  cwh 
tinued  opportunities  for  study,  research,  and  Ute  comparison  of  observations.  To  the 
ooniistent  support  of  his  sdentifio  friends,  and  particularly  of  the  Secretary  of  this 
Institut-on,  Mr.  Espy  owed  also  moch  in  obtaining  the  opportunilin  of  keeping  in  a 
scientific  career.  His  reports  to  the  Surgeon  Oeneral  of  the  army,  to  Congress,  and 
to  tbe  Secretary  of  tha  Kavy,  are  among  his  latest  afbrta  in  thu  direction. 
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Tbe  eunnt  mod  deep  eonvictloiu  of  tb«  truth  of  his  theory  in  all  iti  parts,  and  hia 
glowing  enthiwiaBrn  in  regard  lo  it;  perliaps,  also,  the  n^e  wliich  he  liad  reached, 
prevented  Mr.  Ei^py  frona  piusing  bejond  n  certain  point  in  ita  de*clnpment.  Tha 
'■''■»  from  obserTation  often  nntaJs. 


*  vere  poaitiTC  and  his  conduaiona  absolute,  and  so  irai  ttw  expreniioD  of 
la  vaa  not  prone  to  ex&mine  and  re-eiamino  pretniics  and  conelniioos,  but 
vlut  bad  once  been  passed  upon  bj  Ills  Judgment  as  Gnallf  settled. 
ncDce  oia  vicirB  did  not  make  that  inipreseion  upon  cooler  teDiperamenta  among 
nwa  of  acience  to  which  the*  if  ere  entitled — obtainiog  more  credit  among  Kholar* 
and  men  of  general  reading  in  our  country  thau  atnoi^  adeotific  men  and  makmg 
tait  little  progress  abroad. 

Feeling  that  bia  bodil;r  vigor  nas  (ailing,  and  that  hi*  life  mnat  soon  elate,  the 
Secretary  of  the  Smilliionian  Institution  induced  him  to  re-ciamine  tbe  Torious  parti 
of  bia  meteorological  theories  of  etormt,  tomnilocs  and  vnter  epoute,  and  to  insert 
in  his  laat  report,  while  it  was  going  through  tbe  press,  an  account  of  his  moat  ma- 
tore  Tiewa.  I  trust  that  the  Secretary  ivill,  in  one  of  his  reporta,  give  us  &  thorougis 
■nd  critical  examination  of  the  worka  and  aervicea  of  Ibis  remnrkable  contributor  to 
>  bruirdi  of  science,  the  knowledge  of  which  the  Smithsonian  InatitutiMi  baa  already 
done  BD  (DDch  to  advance  and  to  diffuse." 

On  motion  or  Professor  Bacbe,  the  following  resolutions  were  adopted : 
Ji€tolved,  Tbftt  the  Regents  of  tbe  SmithsoDian  InslitutioD  have  learned 
with  deep  regret  the  decease  of  James  F.  Espy,  one  of  the  most  useful 
and  aealouB  of  the  raeteorologists  co-operAting  with  tbe  InaUlutioD,  and 
irhose  labors  in  both  the  increase  aud  diffusion  of  knowledge  of  meteoi^ 
o\ogj  have  merited  tbe  highest  honors  of  science  at  borne  and  have  added 
to  the  reputation  of  our  country  abroad. 

Saolved,  That  the  Regents  offer  to  the  relatirei  of  Ur.  Espy  tbeir  sin- 
cere condolence  in  tbe  ioss  which  tbey  have  sustained. 

On  motion  of  Mr.  Fearce,  it  was  resolved  that  the  remarks  of  Frofetsor 
Bache  be  enUred  in  the  proceedioga. 

David  Dale  Owzn,  welI>known  aa  a  geologist  and  cbemist,  died 
at  his  rendenoe,New  Harmony,  Indiana,  Novsm^r  13  th,  18Q0,  agedfiS. 
Dr.  Owen  bns  been  long  a  contributor  to  [his  Journal  and  was  widely 
known  and  highly  esteemed  as  an  assiduous  eiplorer  and  author  in  Uie 
wide  fields  of  American  Geology.  He  was  born  June  24tb,  1807,  at 
Braxfield  Bouse,  Lanarkshire,  Scotland,  where  bis  father,  Robert  Owen, 
the  eminent  Philanthropist,  was  a  large  Mill  owner.  His  mother  waa  a 
daughter  of  David  Dale,  once  Provost  (A  Glasgow.  Dr.  Owen  from  1833 
to  182S,  was  edncal«d  at  the  well-known  establishment  of  Kmanuel  Fel- 
Icnberg^  at  Hofwyl,  Switzerland,  with  three  of  his  brothers ;  two  of  whom, 
(Hon.  Bobert  Dale  Owen,  late  American  Mini'ster  Plenipotentiary  at  Na- 
Irfe^  and  Dr.  Richard  Owen,)  yet  survive.  He  subsequently  spent  a  year 
IB  OlsuDw,  attending  tbe  chemical  instructions  of  Dr.  Andrew  Ure.  In 
1S2S,  Dr.  Owen  accompanied  bis  father  to  the  United  States,  where  soma 
time  belbre,  the  latter  bad  purchased  a  part  of  the  town  of  New  Har- 
mony, la.,  as  a  site  for  testing  his  educational  and  philanthropic  plana; 
arriving  at  New  Orleans  after  an  eight  weeks*  voyage,  in  January,  18S9. 
Batanung  to  Europe,  in  18S1-32, — after  commencing  bis  scientific  labon 
in  America — he  visited  Paris  for  tbe  purpose  of  perfecting  bis  band  in 
drawing  from  models,  having  a  strong  natural  taste  for  tbe  pencil,  the  evi- 
dence of  which  is  visible  in  his  numerous  original  drawings  and  sketches  in 
his  various  geological  Reports.  In  London,  he  resided  for  the  neit  eighteen 
mtniths,  following  the  chemical  lectures  of  Dr.  Turner  and  visiting  tho 
Ak.  Jons,  Soi.— fiscoKs  Saam,  Vol.  SSSI,  No.  VL—Jax.,  ISIL 
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Museums  nni]  Geological  Society.  Returning  to  the  United  States,  h« 
was,  in  1833,  and  ButMequenllyl  nesociated  na  k  roluntecr  explorer  with 
the  late  Dr.  Troost,  tben  cngHged  on  the  GeolDgicttI  RcconnoJHgaace  of 
Tennessee.  He  received  his  Uedicnl  diplonia  from  tbe  Ohio  Medical  Col- 
lie, in  1835,  af^er  two  yvan'  assiduous  devotion  to  niedlcn!  studies  in 
Cincinnati.  In  1837,  he  martied  Miss  Caroline  Neef,  daughter  of  Joseph 
F.  N.  Neef.  the  former  associate  of  Pestalozzi,  in  Switzerland,  and  later 
with  Mr.  William  Maclure,  in  New  Harmony. 

Dr.  Owen's  responsible  labors,  as  an  explorer,  commenced  in  1837, 
when  he  took  charge  of  the  Geological  Keconnoissanco  of  Indiana,  per- 
forming that  labor  chiefly  on  horseback  in  a  comparatively  new  country. 
His  report  on  the  geology  of  Indiana,  quite  a  small  volume,  was  last  yeu 
reprinted,  by  order  of  the  Legislature  of  that  State. 

His  appointment  by  the  General  Government,  in  1839,  to  examine  th« 
mineral  lands  of  lown,  which  it  proposed  to  reserve  from  sale,  resulted  in 
a  remarkable  tour  de  force,  by  which  he  was  able  in  an  incredibly  short 
space  of  time,  with  the  aid  of  ono  hundred  and  ten  persons,  mostly  selec- 
ted among  his  fellow-townsmen,  to  eiaraino  each  quarter  section,  (forty 
acres,)  of  n  territory,  11,000  square  miles  in  extent,  and  report  upon  it  by 
the  appointed  time.*  In  1848-50  he  again,  under  the  appointment  of 
the  General  Government,  survoyed  Iowa ;  the  Commission  including  also 
Wisconsin  and  Minnesota.  Ine  results  of  this  Survey  appeared  in  a 
quarto  volume,  in  1B52,  under  the  sanction  of  Congress.f  This  elaborate 
Report  was  illustrated  by  plates  of  fossils,  some  of  which  were  '  medal- 
ruled  '  OD  steel,  a  process  never  before  applied  to  the  delineation  of  organie 
remains. 

His  Report  on  the  Chippewa  Land  District  of  Wisconsin,  was  poh- 
lished  under  instructions  from  the  United  Stales  Treasury  Department,  in 
1 849-50.J  Soon  after  the  completion  of  his  second  Iowa  Keport,  he  un- 
dertook  the  direction  of  the  Kentucky  Geological  Survey,  the  manuscript 
for  the  fourth  Report  of  which  was  sent  to  press  only  a  few  weeks  befora 
his  death.  The  thrco  elaborate  volumes,  already  published,  on  the  Ken* 
tucky  Survey,  have  been  previously  noticed  by  ns.§ 

In  1857,  he  undertook  also  the  direction  of  tho  Geological  Survey  of 
Arkansas ;  the  work  in  Kentucky,  being  so  far  completed,  as  to  authorin 
his  assuming  now  duties.  The  first  volume,  {8vo,)  of  the  Arkansas  Re- 
port, appeared  in  1868,  an^  the  materials  for  a  second  volume,  were  in 
the  printers'  hands,  at  the  time  of  his  death ;  indeed  ho  continued  dicta- 
tingdaily.  portions  of  this  Report  to  within  three  days  of  his  decease.  Ha 
had,  in  18.^0,  accepted  the  offer  made  him  by  the  Board  of  Agriculture,  for 
the  State  of  Indiana  to  direct  the  new  Geological  Survey  of  that  State, 
with  tbe  understanding  that  the  work  should  be  performed  by  his  broth- 
er, Dr.  R.  Owen,  until  the  completion  of  tho  Arkansas  Survey  permitted 
his  personal  attention  to  that  of  Indiana.  This  work,  we  understand, 
remains  in  Dr.  R,  Owen's  hands.  Besides  these  great  and  re^ponnUo 
labors.  Dr.  Owen  made  numerous  Geological  examinations  for  individu- 
als and  Corporations.     It  ja  «  great  satisfaction  to  know  that  Scieow 
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will  have  tli«  benefit  of  nil  Dr.  Owen's  pnblic  labors.  The  EMoad  report 
on  tlie  Geological  Survey  of  Arkansas  is  in  the  hands  of  the  printer,  u 
also  the  fourth  volumo  of  the  Kentucky  report. 

He  haa  also  left  a  monument  of  his  industry  and  success  in  a  fine  toa- 
aenm  and  laboralory,  at  Nan  Harmony,  completed  during  tlie  last  year. 

The  disease  of  which  Dr.  Owen  died,  if  not  induced,  was  greatly  aggra- 
Tated  by  the  long  and  severe  exposures  nnd  privations  to  which  bis  araKiat 
constant  Geld  labors  exposed  him. 

He  steeps  in  the  vault,  (which  was  also  that  of  his  own  family),  of 
William  Uacluhi;,  ihfffnther  of  American  Geology,  already  consecrated 
to  science  as  the  last  resting  place  of  the  eminent  naturalist,  Thomab  Sat. 

Few  men  have  lahored  more  harraoniously  with  their  associates,  than 
Dr.  Owen  ;  whose  catalogue  of  collaborators  includes,  Norwood,  Sbumard, 
Heck,  Swallow,  Lesquereux,  Peter,  Litton,  Eldcrhorst  and  Joseph  Lesley, 
Jr.  His  Reports  bear  testimony  to  the  eminent  sense  of  justice  whidi 
led  him  to  assign  to  each  of  hia  associates  the  share  both  of  honor  and 
responsibility  which  was  his  due.  Nor  should  we  fail  to  state  that  hia 
eldest  son,  fur  the  last  year  or  tno,  has  been  his  professional  assooista 
and  asaistanL  In  view  of  his  great  executive  and  scientific  ability,  rich 
experience,  and  comparative  age,  science  had  much  to  hope  for  in  tba 
continued  liia  of  Ur.  Owen,  and  his  loss  is  great  in  proportion  to  these 
leasonabie  hopee.  It  will  be  seen  from  an  advertisement  in  this  Number, 
that  the  administrator  of  Dr.  Owen's  estate,  offers  a  part  of  his  Sciendfie 
property  for  public  sale. 

Mr.  S.  a,  Casbeday  died  the  latter  part  of  September,  of  "  congestire 
diill."  His  papers  in  connection  with  Ur.  Lyon  on  Crinoidea,  published 
in  tJiis  Jottrnal,  were  valnsble  contributions  to  American  paleontolc^, 
to  which  he  bad  devoted  a  large  share  of  attention.  He  was  a  native 
end  resident  of  Louisville,  Ey. 
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Atw.  Xni. — On  the  Appalachian  Mountain  System  ;  by  Arxold 
Gl'YOT,  Professor  in  the  College  of  New  Jersey,  Piinccton. 
With  a  map. 

The  pemnrk  bss  been  made  witb  justice  tbnt  the  Appalacliiftn 
or  Allegliany  syslem  of  mountnins,  nllhough  situated  in  tho 
midst  of  a  civilized,  nation  is  sliH  one  of  tlie  ctinina  concerning 
which  we  have  the  least  amount  of  positive  knowledge.  Thisia 
especially  true  respecting  the  height  of  the  culminating  points  of 
different  portions  of  the  system.  A  great  number  of  mensure- 
tnenta,  have  indeed  been  made  within  tho  last  thirty  years,  for 
the  construction  of  railroads  and  canals  and  for  other  practical 
purposes,  but  this  net-work  of  surveys,  it  is  easy  to  unacrstand, 
has  included  only  the  basis  of  the  system,  and  the  lowest  points 
at  which  it  may  be  crossed.  Everything  not  connected  with 
practical  objects  has  received  but  little  attention.  True,  a  cer- 
taitt  number  of  barometrical  measurements  were  made  a  lon^ 
time  ago,  chiefly  in  the  north ;  they  have  not,  however,  proved 
to  be  exact  when  compared  with  the  measurements  which  I  have 
lately  made  with  greater  care  and  under  more  favombie  circum- 
stances.  But  we  must  not  attribute  tlie  rarity  and  the  imper- 
fection of  mountain  mensoremeiits  wholly  to  a  want  of  interest 
in  science  or  to  the  absolute  preponderance  of  the  utilitarian 
spirit  which  characterizes  America,  It  is  due,  in  a  considera- 
ble degree,  to  the  difficulty,  which  has  existed  until  within  a 
very  few  years,  of  procuring  good  instruments,  and  to  the  obsta- 
cles, often  very  great,  which  the  explorer  meets  in  these  wild 
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regions.  A  cliain  of  thirteen  hundred  miles  in  length  is  a  vast 
field,  especinlly  when  it  iuchides  mountains  covered  with  inter- 
miiinble  furcsta,  where  a  footpath  rarely  guides  the  travcllf  r'sstf  p, 
nnd  whith  it  is  impossible  to  cross  except  with  ft  hatchet  in  the 
hand  and  with  a  loss  of  time  and  strength  often  quite  dispropor- 
tionate to  the  results  which  ni'e  obtained.  Add  to  this,  that  in 
many  pai-bi  of  the  system,  the  journey  is  to  be  made  ia  an  un- 
known region,  without  a  reliable  map,  far  from  a  human  dwell- 
ing, rarely  penetrated  by  the  moat  hardy  Imntera,  The  explorer 
must  be  ready  to  march  without  any  trusty  guide,  nnd  to  sleep 
in  the  open  air,  exposed  to  the  inclement  temperature  of  the  ele- 
vated regions,  and  obliged  to  depeud  for  nourishment  on  the 
food  which  he  can  earry  with  him.  In  these  cii'cumstancea  the 
danger  of  perishing  from  exhaustion  is  by  no  means  imaginary, 
as  I  know  by  experience. 

In  a  great  portion  of  the  Appalachian  chain,  especially  toward 
the  south,  the  lofty  forests  which  crown  nearly  .^ll  the  summits, 
and  the  thick  underbrush,  literally  impenetrable,  of  liliododen- 
di'ons  and  other  evergreens,  in  which  tiie  faint  track  of  the  bear 
is  often  the  only  assistance  of  the  traveller,  are  not  less  serious 
obstacles.  The  difBcuUy  of  obtaining  general  views  enabling  one 
to  take  his  bearingi  in  the  labyrinth  of  mountains  which  cover 
the  country,  is  thus  considerably  increased;  and  the  favorable 
points  of  observation  which  are  necessary  to  delermine  the  posi- 
tion of  the  peaks  which  are  measured  or  to  be  measured,  and  for 
identifying  them  in  every  case  are  by  no  means  numerous.  Be- 
sides ail  this,  if  the  relative  height  of  different  culminating  points 
has  been  determined  correctly,  there  still  remains,  in  order  to 
fix  their  absolute  height,  the  difficulty  of  determining  the  alti- 
tude of  the  points  of  departure  or  of  the  lower  stations  which 
are  of^en  hundreds  of  miles  from  the  sea  eoasL 

These  various  difficulties,  or  at  k-ast  some  of  them,  have  dimin- 
ished within  the  last  ten  years.  E.\cel]ent  barometers  are  noiv 
made  in  America  and  are  within  the  reach  of  any  willing  ob- 
server. The  railroad  surveys  cross  all  the  principa!  sections  and 
furnish  a  great  number  of  points  whoso  altitude  is  sufiicientiy 
determined  to  serve  as  a  point  of  departure  for  measuring  the 
summits  throughout  nearly  the  whole  e.iteiit  of  the  system. 
Moreover  hypsometrical  tables  adapted  to  all  the  barometrical 
scales,  partly  compiled  and  partly  computed  by  the  writer,  have 
been  published  by  the  Smithsonian  Institution,  and  relieve  the 
oba3rver  of  the  most  tedious  and  time-consuming  portion  of  his 
task,  by  reducing  the  computation  of  baromctrica!  heights  to  the 
simplest  arithmetical  operation.  These  tables  can  bo  found  in 
the  volume  of  "Meteorological  and  Physical  Tables"  which,  by 
the  liberality  of  the  Institution,  is  now  accessible  to  every  sa- 
entific  man. 
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One  of  my  first  labors,  on  arriving  in  America,  in  1848,  was 
to  colled  all  the  measurements  of  tlie  Appalachian  system  whicb 
had  then  been  published.  Except  the  elevations  determined  for 
railroads  and  canals,  neariy  all  the  more  remarkable  heights 
which  had  been  measured  were  in  New  England  or  New  York, 
that  13  to  say,  in  tlie  White,  Green  and  Adirondack  mountains. 
Add  to  this  the  secondary  heights  measured,  in  considerable 
number,  in  Maine,  New  Hampshire  and  Massachusetts,  a  few 
poiois  in  PeQnsylvania  and  yirgiuia,  and  some  rather  vague 
determinations  in  North  Carolina,  by  Dr.  Mitchell,  and  we  have 
nearly  all  the  hypsometrical  wealth  then  at  the  service  of  the  geog- 
rapher. Massacuusetts,  the  only  state  in  the  Union  which  has 
had  a  regular  trigonometric  survey,  furnished  besides  some  geo- 
detic points  determined  with  great  accuracy.  The  same  may  be 
said  of  the  admirable  work  of  the  Coast  Survey  still  progressing 
under  the  skillful  direction  of  Prof.  A.  D.  Bache ;  but  the  points 
geodetically  measured  are  seldom  distant  from  the  coast.  All 
the  other  altitudes  which  were  published  had  been  obtained  by 
barometric  measurement. 

The  comparison  of  these  last  soon  led  me  to  see  in  the  heights 
published  by  difierentauthorssuchdifferencesas  indicated  either 
a  confusion  of  names,  or  errors  in  measurement  too  consider- 
able to  be  attributed  to  the  formulas  employed  in  calculating, 
and  which  could  only  be  attributed  to  imperfect  instruments,  or 
to  circumstances  too  unfavorable  for  the  work  which  was  under- 
taken.  As  for  detecting  the  error,  when  there  was  a  disagree- 
ment, it  was  hopeless ;  for,  since  most  of  the  authors  gave  merely 
their  results,  without  the  observations  from  which  they  were 
deduced,  and  without  describing  ihe  instruments  employed,  or 
the  circumstances  of  the  measurement,  a  discriminating  criti- 
cism was  impos-sible.  Moreover,  the  measurements  which  I  had 
occasion  to  verify  were  nearly  all  found  to  be  affected  by  errors 
more  or  leas  considerable,  I  was  therefore  led  to  regard  them 
all  only  as  approximations  which  by  no  means  superseded  the 
necessity  of  new  determinations. 

Since  1849,  I  have  devoted  my  summer  excursions  to  a  study 
of  the  physical  configuration  of  the  Appalachian  system,  and  to 
the  barometric  measurement  of  those  points  which  were  most 
important  in  the  establishment  of  the  laws  of  its  relief.  I  began 
with  the  most  remarkable  culminating  groups,  namely,  the  White 
Mountains,  where  I  made  four  excursions  in  a&  many  different 
summers,  the  Green  Mountains  and  the  Adirondack.  I  after- 
wards visited  in  three  excursions  the  central  and  southern  por- 
tions of  Virginia,  and  the  vast  group  of  elevat-ed  chains  wnich 
covers  the  western  part  of  North  Carolina,  between  the  bound- 
aries of  Tennessee,  Georgia  and  South  Carolina,  and  which 
form,  as  my  observations  fully  show,  the  culminating  region  of 
the  vhole  Appalachian  system. 
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I  intend  to  continue  these  explorations,  so  far  as  circumstnnces 

permit,  in  order  to  collect  sufficient  facts  for  forming  a  just 
ide.1  of  tlie  normal  proportions  of  the  system  in  all  its  parts. 
MennwljiJe  I  present  the  list  of  results  already  obtained,  hoping 
that  this  preliminary  publication  will  afford  some  interest  to  sci- 
entific men.  At  tlie  same  time  I  desire  to  have  it  considered  as 
a  resume  merely  of  special  memoirs  in  which  I  shall  give  the 
original  measurements,  and  shall  indic.ite  the  details  of  the  work 
and  the  method  employed  for  deducing  these  result.  It  is  my 
wish  to  do  my  part  toward  establishing  an  usage  which  should 
be  invariable  among  men  of  science,  to  give  tlie  elements  oa 
which  are  based  the  results,  which  should  be  in  the  common 
treasure  of  our  knowledge.  This  would  furnish  to  sound  criti- 
cism the  means  of  determinine  their  proper  value.  In  this  par- 
ticular case,  however,  such  details  may  be  more  fitly  placed 
Id  the  transactions  of  scientific  societies. 

I  present  the  following  altitudi's  with  some  degree  of  confi- 
dence. An  acquaintance  of  more  than  twenty  years  with  the 
barometer,  and  the  thousands  of  measurements  which  I  have 
made  in  the  Alps  and  elsewhere,  have  long  ago  initiated  me  into 
the  theoretical  and  practical  difficulties  of  the  barometric  meth- 
od and  of  the  instrument  itself  In  all  measurements  I  have 
had  a  double  object.  I  desired  not  only  to  obtain  an  accurate 
result,  but  also  to  perfect  the  barometric  method.  I  hope  I 
have  been  able  to  eliminate  some  errors  and  uncertainties  which 
too  commonly  affect  its  working,  and  tend  to  throw  upon  the 
method  a  degree  of  distrust  which  should  rather  rest  upon  the 
observers  themselves.  At  another  time  I  mav  ofTcr  some  further 
remarkB  upon  this  subject.  At  present  I  will  only  add  that  the 
value  ofthe  coefficients  in  the  formula  of  Laplace  must  he  slightly- 
modified,  in  accordance  with  the  more  recent  determinations  of 
the  physical  data  which  it  employs,  and  that  the  corrections 
which  depend  upon  the  temperature  and  the  hour  of  the  day  in 
which  the  observations  are  made,  deserve  a  much  closer  degree 
of  attention  thiin  has  hitherto  been  accorded  to  them. 

In  the  volume  of  Physical  and  Meteorological  Tables,  pub- 
lished by  the  Smithsonian  Institution,  I  have  mentioned  two 
instances  in  which  ray  barometric  measurements  were  followed 
the  ne.tt  year  by  leveling  with  a  spirit  level.  This  occurred  in 
the  two  culminating  point"!  of  the  Appalachian  system,  Mount 
Washington  in  the  White  Mountains  of  New  Hampshire,  and  the 
summit  of  the  Black  Mountains  in  North  Carolina.  The  received 
height  of  Mount  Wa,<ihington  had  previously  been  6226  feet.  My 
measurements  in  1851  gave  6291  feet.  The  measurements  by- 
spirit  level,  by  U,  A.  Godwin,  Civil  Engineer,  in  1852,  gave  6285 
feet,  and  a  similar  leveling  under  the  direction  of  the  Coast  Sur- 
rey is  1853,  gave  a  height  of  6293  feet 
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For  tlie  Black  Dome  of  North  Carolina,  tlie  culminatine  point  of 
tbe  Black  Mouatains,  (lately  called  also  Mitchell's  High  Peak,  but 
Dot  the  former  Mount  Mitcliell,)  my  meosuremeDts  in  1856  gave 
6702  feet^  or,  by  adopting  the  niodifioation  of  the  coefficient 
just  alluded  to,  6707  feet.  A  measurement  by  spirit  level  in  the 
following  year,  1857,  by  Major  J.  C.  Turner,  Civil  Engineer,  who 
had  ray  figures  in  his  hand,  and  who  set  out  from  my  point  of 
departure,  gave  an  alLitudc  of  6711  feet 

To  these  coincidences  I  may  add  examples  Btiil  more  recent 
Wayneaville,  the  chief  town  in  Haywood  County,  North  Caroli- 
na, 27  miles  from  Asheville,  being  one  of  my  principal  stauona 
for  the  measurement  of  all  the  culminating  region  of  the  Appa- 
lachittQ  System,  I  determined  its  altitude  with  care  by  a  series  of 
hourly  -correspondent  observations  extending  through  several 
days,  one  at  Asheville,  the  other  at  Warm  Springs,  thirty-seven 
miles  below  the  French  Broad  river,  near  the  boundary  of  Ten- 
nessee, the  altitudes  of  these  two  points  being  given  by  the  Sur- 
vey of  the  Charleston  and  Cincinnati  railroad  which  follows  the 
valley  of  the  French  Broad,  beyond  the  mouth  of  the  Swanna- 
noa.  The  Asheville  series,  in  1859,  gave  for  the  altitude  of  the 
base  of  the  Waynesville  Court  House  2756  feet,  assuming  2250 
feet  for  the  altitude  of  the  Asheville  Court  House,  according  to  a 
leveling  which  I  was  told  had  been  executed  between  that  point 
and  the  railroad  track  near  the  bridge  of  the  Swannanoa.  This 
figure  of  2756  feet  is- that  which  I  published  early  in  July,  1860, 
in  an  Asheville  newspaper.  If  I  adopt  the  mean  of  the  baromet- 
ric measurements  which  I  mnde  for  determining  the  elevation  of 
Asheville,  I  find  it  to  be  2246  feet,  and  Waynesville  becomes 
2752  feet  The  series  of  1860,  which  began  at  one  of  the  bencliea 
of  the  railroad  at  Warm  Springs,  and  which  includes  an  inter- 
mediate station  at  Finescreek,  gives  also  for  Waynesville  2752 
feet  But  Col.  Robert  Love,  of  Waynesville,  informs  me  that 
the  altitude  of  this  same  point,  as  given  to  him  by  the  Engineers 
of  the  Western  North  Carolina  railroad,  (who  had  just  finished 
the  location  of  that  road,)  was  also  2752  feet. 

I  owe  to  the  courtesy  of  Mr.  Presstman,  chief  assistant  of  Maj. 
Jaa.  C.  Turner,  Chief  Engineer  of  the  road,  a  communication  of 
the  altitude  of  two  other  points  also  included  in  the  list  of  pub- 
lished elevations,  already  mentioned,  to  wit,  the  summit  of  the 
Toate  which  crosses  the  Balsam  chain  at  the  upper  end  of  Scott's 
creek,  and  the  confluence  of  this  creek  with  the  Tuckaseege, 
twenty  miles  from  Waynesville.  In  both  cases,  the  railroad  lev- 
elings  agreed  within  a  yard  with  the  barometric  measurements, 
these  lost  being  the  highest 

These  measurements,  entirely  independent,  and  proceeding 
from  the  same  given  points,  present  an  argument  which  is  well 
fitted  to  inspire  confidence  ia  barometric  results  obtained  with 
fitting  precautions. 
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I  scarcely  need  to  add  that  I  caonot  pretead  to  guarantee  a 
Bimiiar  degree  of  accuracy  in  the  greater  number  of  heights 
measured  which  rest  npon  a  single  observation.  All  those  who 
are  acquainted  with  tiie  hypsometric  method  fully  know  that, 
in  the  determinations  obtained,  either  by  the  thcaiaolit^,  or  by 
the  barometer,  accuracy  is  only  secured  by  repetitions  so  numeiv 
ous  as  to  permit  the  elimination  of  accidental  errors  incident  to 
the  variable  state  of  the  atmosphere.  I  may  say,  however,  that  I 
have  taken  especial  precautions  to  avoid  the  two  principal  causes 
of  error  in  barometric  measurements ;  namely,  tne  unequal  va- 
riation, both  in  time  and  quantity,  of  the  atmospheric  pressure 
in  the  corresponding  baromelere>,  and  again,  the  errors  in  the  de- 
terminntion  of  the  true  mean  temperature  of  the  air,  at  the  hour 
of  observation,  whether  by  day  or  by  night.  To  prevent  the 
first  Z  have  taken  a  special  care  to  locate  Uie  corresponding  ba- 
rometers at  stations  generally  distant  much  leas  than  twenty,  and 
rarely  exceeding  thirty  miles  from  the  points  measured.  As  to 
the  second,  when  it  was  not  possible  to  eliminate  the  errors  due 
to  the  temperature  of  the  air,  by  combining  observations  tatea 
both  by  day  and  by  night  to  produce  a  compensation,  I  liave  re- 
sorted to  the  aid  of  taoles  formed  from  a  great  number  of  ex- 
perimeuts  to  be  mentioned  hereafter. 

That  which  induces  me  to  believe  that  the  results  resting  on 
a  single  observation  also  deserve  a  good  degree  of  confidence  is 
that  naving  had  occasion  to  repeat  the  measurement  of  a  great 
number  of  points  previously  determined  by  careful  observation^ 
both  in  the  Black  mountains  and  in  the  county  of  Haywood,  in 
diflferent  years  and  under  different  conditions  of  the  atmosphere, 
the  new  results  did  not  differ  from  those  previously  obtained  by 
more  than  one  to  three  yards.  When  the  height  of  a  mountain 
is  known  within  these  limits  of  approximation  the  claims  of 
physicnl  geography  may  be  regarded  as  satisfied. 

The  barometers  which  I  have  employed  in  these  different 
tneasarements  are  a  ceries  of  Fortin  barometers,  modified  by 
Delcros,  and  manufactured  by  Ernst,  at  Paris.  These  instru- 
ments, with  the  exception  of  one  which  is  my  own  property, 
have  been  imported  by  myself  under  the  authority  of  the  Smith- 
sonian Institution,  for  the  purpose  of  determining  by  direct  com- 
parison, the  relation  between  the  standard  barometer  of  the  ob- 
servatory at  Paris,  and  the  standard  barometer  intended  for  the 
Institution,  They  have  been  kindly  left  at  my  disposal  by  the 
Secretary,  for  the  prosecution  of  these  hypsometrical  researches. 

These  instruments  have  been  compared  with  the  utmost  care, 
not  only  before  and  after  each  excuraion,  but  also  during  the  pro- 
gress of  each,  whenever  there  has  been  an  opportunity.  The 
corresponding  observations  have  always  been  made  with  one  or 
the  otnor  of  the  barometers  thus  compared,  and  their  relative 
corrections,  resulting  &om  the  equations  thus  established,  bavs 
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idwa^  been  applied  in  tte  calculations.  A  long  familiarity  with 
Gay  tussac's  syphon  barometer,  with  Bun^n'a  improvement,  as 
well  as  with  Fortin'a  cistern  barometer,  modified  by  Ernst,  has 
convinced  tne  that  the  latter  is  to  be  preferred,  notwithstanding 
its  weight  and  its  greater  length,  if  the  utmost  accuracy  compat- 
ible with  the  method  is  to  be  sought  Tbe  variations  of  capil- 
]ary  attraction,  and  the  soiling  of  tbe  tnbe  of  the  short  branch  of 
the  syphon  by  the  oxyd  of  mercury  in  the  Bunten  barometer 
«re  serious  inconveniences.  The  impossibility  of  repairing  such 
barometers  in  case  they  are  injured  in  travelling,  is  a  still  more 
serious  difficulty.  I  carry  with  each  of  my  Fortin  barometers, 
two  extra  tubes  and  a  bottle  of  purified  mercury  which  enable 
me  in  case  of  accident  to  reconstruct  my  barometer  in  two  hours 
time,  even  in  the  depthsof  the  wildest  forest.  This  advantage  is 
of  the  utmost  value  in  America  where  every  explorer  must  trust 
to  himself  and  his  own  resources,  unless  he  is  willing  to  be  con- 
stantly deprived  of  his  instruments.  It  is  diflScuIt  for  me  to 
think  cooHy  of  so  many  scientific  expeditions,  sent  at  great  ex- 
pense ii)to  unexplored  countries,  in  which  observations,  even  if 
made  with  an  inferior  instrument,  would  have  had  great  value, 
but  in  which  all  barometric  measurements  became  impossible 
by  the  fracture  of  the  instrument  at  the  outset  of  the  journey. 
Such  an  excuse,  under  the  ordinary  circumstances,  of  an  official 
expedition,  is  quite  inadmissible. 

Such  were  the  considerations  which  led  me  to  introduce  in  this 
country  and  especially  recommend  the  modified  Fortin  barome- 
ter, when  in  1849,  '60,  '51,  I  was  charged  with  eatnbtishing,  in 
the  stntes  of  New  York  and  Massachusetts,  fifty  meteorological 
stations  under  the  scientific  direction  of  the  Smithsonian  Institu- 
tion. Acting  in  its  behalf  I  superintended  the  construction  of 
a  series  of  raeteorolomcat  instruments  of  which  the  mnnufaeture 
was  entrusted  to  a  skillful  optician,  Mr.  James  Green,  of  New 
York,  and  which  are  now  extensively  employed  throughout  the 
United  States,  under  the  name  of  the  Smithsonian  Meteorologi- 
cal Instruments.  I  especially  endeavored  to  render  these  instru- 
ments strong,  simple  and  adjustable.  By  the  latter  phrase,  I 
mean  that  tiieir  construction  allows  them  to  be  regulated  by  a 
standard  instrument  so  as  to  eliminate  the  error  of  zero  in  the 
thermometer,  and  in  the  barometer  the  total  error  due  to  capilla- 
rity and  to  the  peculiarities  in  the  construction  of  each  instru- 
ment, FO  that  they  will  all  give  immediately  absolute  values  con- 
formed to  the  Bsmc  standard,  and  consequently  comparable  with 
one  another.  In  the  thermometer  it  is  enough  to  suspend  the 
tube  to  the  scale  by  means  of  a  screw,  which  permits  the  tube  to 
be  moved  nlongthe  scale  until  the  zero  ofthe  mercury  coincides 
^vith  that  of  the  scale.  In  the  barometer  I  obtain  this  result 
by  means  of  a  moveable  scale  which  slides  upon  the  brass  casing 
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of  tbe  barometric  tube  and  which  is  so  placed  as  to  mske  its  in- 
dications  accord  with  those  of  the  oormal  barometer.  A  liQO 
traced  on  the  fixed  scale  marks  the  natural  height  of  the  column 
of  mercury  and  makes  appareDt  the  value  of  the  applied  cor- 
rection. 

Euch  iuBtrument  made  by  Green,  bearing  a  fixed  namber,  and 
having  been  carefully  compared  with  the  standard  (such,  at  least 
is  the  direction  given)  its  indications  may  be  immediately  com- 
pared with  those  of  any  other  of  the  same  maker.  This  adjust- 
ment is  evidently  important  for  stationary  observations,  for  it 
dispenses  with  the  task  of  reducing  by  an  applied  correction  each 
series  of  observations  to  a  standard  scale,  For  travelling  observ- 
er.^ and  for  the  meaaurements  of  heigtits  the  scale  of  adjustments 
becomes  of  no  account  since  it  is  enough  to  compare  carefully 
with  one  another,  the  barometers  which  are  employed,  and  to 
determine  their  equations,  which  otherwise  are  liable  to  vary  and 
ought  to  be  constantly  observed  anew.  It  is  consequently  better 
to  dispense  with  the  moveable  scale,  which  may  be  disarranged 
by  the  accidents  incident  to  a  journey. 

After  many  different  experiments,  and  at  the  suggestion  of  Mr. 
Green,  the  cistern  was  modified,  and  instead  of  tlie  two  parts  of 
the  cistern  screwing  upon  each  other,  a  system  which  occnsioned 
frequent  leakage  of  the  mercury,  a  means  of  closure  by  planes  of 
contact  was  substituted,  which  not  only  make  leakage  impossible, 
but  permit  the  opening  and  dismounting  of  nil  the  parts  of  the 
cistern  at  any  time,  with  the  utmost  ease.  This  construction  ia 
not  only  stronger,  but  it  greatly  facilitates  tlio  cleansing  cf  the 
mercury,  whicli  it  ia  well  to  attend  to  frequently.  Finally  it  dis- 
penses with  cement  and  as  the  cistern  is  of  injected  box  wood, 
the  evil  effects  of  extreme  temperatures  and  of  extreme  moisture 
and  dryness  are  avoided.  Barometers  of  this  construction  are 
now  in  use  throughout  Americn,  having  been  substituted  for 
those  of  Bunten  in  the  army  meteorological  stations,  and  having 
been  employed  in  the  numerous  expeditions  of  the  Pacific  rail- 
road surveys.  I  accordingly  consider  the  introduction  of  these 
instruments  at  an  epoch,  when  for  various  reasons,  scientific  re- 
searches were  so  rapidly  increasing  in  America,  as  a  very  fortu- 
nate circumstance  in  enhancing  the  value  of  these  same  observa- 
tions; for  I  may  add  that  previous  to  this  epoth,  with  the  ex- 
ception of  a  very  few  instruments  imported  from  Europe,  I 
scarcely  found  in  the  hands  of  the  ohservei's  in  this  country  a 
single  barometer  which  had  a  scientific  value. 

The  preceding  details  will  not  be  void  of  interest  to  those  who 
have  occasion  to  make  use  of  the  observations  recently  made  in 
America  in  official  and  other  explorations.  As  for  my  own  ob- 
servations I  would  mention  that  they  have  been  constantly  ao- 
companied  by  corresponding  observations  made  by  my  young 
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IHends  who  have  attended  me  in  the  various  excuruons,  and 
irho  have  studied  under  my  direction  the  use  of  the  barometer. 
I  oaght  particularly  to  mention  Mr.  Ernest  Snndoz,  who  has  been 
with  me  in  nearly  all  my  excarsions,  and  Mr.  Emila  Grand 
Pierre,  who  was  my  companion  during  three  summers.  I  havs 
alao  received  the  kind  assistance  of  Sr,  Bache,  the  Superintend- 
an(  of  the  Const  Survey,  who  catised  a  series  of  corresponding 
observations  for  tlie  measurement  of  Mt.  Washington  in  1851, 
to  be  made  by  two  of  his  assistants,  Messrs.  Edwai^  Goodfellov 
and  B.  F.  West 

I  would  also  mention  Dr.  Algernon  Coolidge,  who  accompa- 
nied me  to  the  Green  Mountains,  and  to  whom  I  owe,  in  addi- 
tion to  corresponding  observations,  the  measurement  of  the 
Camel  Hump.  My  young  friends,  Alexander  Agassiz,  Edwnrd 
Batlcdgc,  and  Herbert  Torrey,  have  given  me  active  cooperation 
in  the  White  Mountains.  To  my  friend  and  fellow  traveller  in 
the  Black  ^fountains,  Rev.  W.  H.  Green,  of  Princeton,  I  owe  a 
number  of  corresponding  barometric  observations,  and  likewise 
a  namber  to  Prof.  W.  C.  Kerr,  of  Davidson  College,  and  to  Mr. 
W.  A.  Benners,  of  Wayiiesville. 

The  corresponding  observations,  made  by  my  companions  in 
travel,  were  taken  hour  by  hour,  and  sometimes  even  once  every 
quarter  of  an  hour,  so  as  to  allow  the  construction  of  a  completQ 
Mrometric  curve  which  represents  with  great  exactness  the  stat« 
of  the  barometer  for  any  hour  of  the  day,  and  renders  the  error 
of  inter3K>lation  almost  null. 

For  the  purpose  of  distinguishing  accurately  the  relative  posi- 
tion of  the  regions  explored,  it  may  be  well  to  describe  the  gen- 
eral structure  of  the  system  of  mountains  to  whii:h  tliey  belong. 

The  upheavals  of  ancient  roeks  which  constitute  this  well  con* 
nected  pnysical  structure,  for  which,  as  a  whole,  it  is  proper  to 
retain  the  common  name  of  the  Appalachinu  system,  extend  in 
an  undulating  line  thirteen  hundred  miles  in  n  mean  direction  of 
N.E.  to  S.W.,  from  the  promontory  of  Gasp^  upon  the  Gulf  of 
Sl  Lawrence  to  Alabama,  where  the  terminal  chains  aink  down 
and  are  lost  in  the  recent  and  almost  horizontal  strata  of  the 
cretaceous  and  tertiary  formations  which  cover  the  greater  por- 
tion of  the  surface  of  this  state.  This  long  range  of  elevations 
is  composed  of  a  considerable  number  of  chains,  sensibly  parallel 
to  ench  other,  occupying  more  particularly  the  eastern  part  which 
&ce8  the  ocean,  and  of  an  extended  plateau  which  prevails  to- 
wards the  west  and  northwest  and  descends  gradually  towards 
the  inland  valleys  of  the  St.  Lawrence,  the  lakes  Erie  and  On- 
tario and  the  Ohio  river. 

The  base  on  which  this  Inr^  belt  of  mountains  restf,  and 
which  may  be  considered  as  bounded  by  the  Atlantic  Ocean  on 
one  side  and  by  the  Ohio  and  St.  Lawrence  rivers  on  the  other, 
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is  formed,  in  the  east,  by  a  plain  sli^htlr  inclined  towards  the 
Atlantic.  The  width  of  that  plain,  in  New  England,  does  not 
vary  much  from  fifty  milea.  Near  the  mouth  of  the  Hudson, 
however,  in  Kew  Jersey,  it  nearly  disappears,  but  gradually  in- 
creases towards  the  south  to  a  width  of  over  two  hundred  miles. 
Its  elevation  above  the  sea,  at  the  foot  of  the  mountains,  is  in 
New  England,  from  SOO  to  500  feet  From  the  neighborhood 
of  the  bay  of  New  York,  where  it  is  nearly  on  a  level  with  the 
ocean,  it  rises  gradually  towards  the  south  to  an  altitude  of  over 
1000  feet  On  the  west  the  table-landa  which  border  upon  the 
Ohio  River,  and  which  may  be  considered  ss  the  general  base  of 
the  system,  preserve  a  mass-elevation  of  a  thousand  feet  or  more, 
in  the  thickness  of  which  the  river-bed  is  scooped  out  to  the 
depth  of  from  400  to  300  feet,  thus  reducing  the  altitude  c^  the 
Ohio  River  fall  one-half  from  that  of  the  snrrounding  lands. 

The  vast  belt  of  the  Appalachian  highlands  forms  the  mar- 
ginal barrier  of  the  American  continent  on  the  Atlantic  side,  and 
determines  the  general  direction  of  the  coast  line,  which  in  gen- 
eral, runs  parallel  to  the  inflections  of  its  chains  with  remarkable 
Xlarity.  This  system,  composed  of  a  series  of  corrugations 
ably  uniform,  does  not,  like  the  Alps,  or  the  other  great 
systems  of  fracture,  have  a  central  or  main  axis,  to  which  the 
secondary  chiuns  ore  subordinated.  But  it  is  properly  compared 
to  the  system  of  the  Jura,  for  it  is  composed  like  that  of  a  series 
of  long  folds,  or  chains,  which  run  ptusllel  to  each  other,  often 
with  great  regularity.  In  the  same  part  of  the  system  the  gen- 
eral height  of  the  chains  is  sensibly  equal  and  their  sunm[iits 
show  neither  many  nor  deep  notches.  In^ho  middle  r^on,  es- 
pecially in  Pennsylvania  and  New  Jersey,  they  present  the  ap- 
pearance of  long  and  continnous  walls,  theblue  summits  of  which 
trace  along  the  horizon  a  uniform  line  seldom  varied  by  any 
petdcs  or  crags.  In  the  extreme  northern  and  southern  portions, 
nowever,  this  character  is  considerably  modified.  There  the  sys- 
tem loses  very  much  of  its  uniformity  and  its  physical  structure 
becomes  &r  more  complicated ;  the  form  of  simple  parallel  ridges 
almost  enUrely  disappears. 

There  ia  one  feature  of  the  Appalachian  system  which  distin- 
guishes it  &om  the  ranges  of  the  Jura;  it  ia  the  well  marked  divis> 
ion  into  two  longitudi^  zones  of  elevation,  one  turned  towards 
the  shores  of  the  Atlantic,  in  which  the  form  of  parallel  chains 
just  spoken  of  predominates,  and  the  other  turned  towards  the 
interior,  which  is  composed  of  elevated  and  ^ntinuous  plateaus, 
descending  from  the  summit  of  their  eastern  escarpment,  in  the 
centre  of  the  system,  in  gentle  stages  towards  the  basins  of  the 
l^efl  and  the  valley  of  the  Ohio.  Occasionally  minor  chains,  very 
little  elevated  from  their  base,  wrinkle  the  snr&oe  of  the  tabfe 
loads.    Their  panllelism  with  those  of  the  eastern  mount«nou8 
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sone  ^owa  that  they  are  but  the  last  nodolations  due  to  the  ao- 
tioD  of  the  same  forcea  which  have  upheaved  and  folded  that 
region,  and  which  have  raised  at  the  eame  time,  the  masa  of  these 
more  uniform  plateaas.  Thus  when  from  any  point  we  traverse 
the  Appnlacbiaa  system  from  the  Atlantic,  we  encounter  first  a 
plain  more  and  more  undulated  and  gradually  ascending  to  the 
foot  of  the  mountains ;  then  a  mountainous  zone  with  its  ranges 
parallel  and  its  valleys  longitudinal ;  at  length  a  third  zone  of 
uniform  plateaus  aligntly  inclined  towards  the  ncnlhwest,  and 
cut  with  deep  tranaverao  valleya. 

Another  feature  not  less  conspicuous  characterizes  the  region 
of  corrugations  properly  so-called.  This  is  a  large  central  val- 
ley which  passes  through  the  entire  system  from  north  to  south, 
forming,  as  it  were,  a  negative  axis  through  its  entire  lenglh. 
This  ia  what  Mr.  Rogera  calla  the  Great  Appalachian  valley. 
At  the  north  it  is  occupied  by  lake  Champlain  and  the  Hudsou 
river;  in  Pennsylvania  it  bears  the  name  of  Kittatinny  or 
Cumberland  valley.  In  Virginia  it  is  the  Oreat  valley ;  more 
to  the  south  it  ia  called  the  valley  of  East  Tennessee.  At  the 
northeast  and  at  the  centre  its  average  breadth  ia  fifteen  miles ; 
it  contracts  in  breadth  towards  the  south,  in  Virginia,  but 
reaches  its  greatest  dimensions  in  Tennessee  where  it  measures 
from  fifty  to  sixty  miles  in  breadth.  The  chain,  more  or  less 
compound,  which  borders  thia  great  valley  towards  the  southeast 
is  the  more  continuous  and  eztenda  withont  any  great  interrup- 
tion from  Vermont  to  Alabama.  In  Vermont  it  bears  the  name 
of  Green  Mountains,  which  it  retains  to  the  borders  of  New 
York;  in  the  latter  State  it  becomes  the  Highlands ;  inPennsyl- 
vania  the  South  Monntains;  in  Virginia  the  Blue  Sidge;  ia 
North  Carolina  and  Tennessee  the  Jjon,  Smoky,  and  Unnka 
Mountains.  On  the  northwest  of  the  great  valley  between  the 
latter  and  the  borders  of  the  plateau  parallel  there  extends  a 
middle  zone  of  chains  separated  by  narrow  valleys,  the  more 
continuous  of  which  is  the  range  which  bounds  the  central  valley. 
This  zone  haa  a  variable  breadth  in  different  parts  of  the  system, 
and  the  number  of  cbaina  which  compose  it  13  by  no  means  uni- 
form th  rough ouL 

Although  these  features  are  common  to  the  Appalachian  sys- 
tem throughout  its  entire  length,  nevertheless  it  may  be  divided 
firom  north  to  south  into  three  divinona  which  present  very  re- 
markable differences  of  structure.  Passing  the  eye  over  the  phys- 
ical chart  which  accompanies  this  article  we  at  once  diatinguiah 
in  the  longitudinal  extent  of  the  Appalachian  system  two  prin- 
cipal curvatures,  the  one  at  the  north  from  Gasp^  to  New  York, 
the  concavity  of  which  is  turned  towards  the  southeast ;  the  other 
at  the  centre,  from  the  Hudson  to  New  Biver  in  Virginia,  with 
its  concavity  also  towards  the  sontheast ;  the  third  from  New 
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Biver  to  the  southwest  extremity  of  the  syBtcm,  the  direction  of 
which  ia  nenrly  Rtraight  or  forming  ti  gentle  curve  concftve  to- 
wards the  northwest.  These  three  divisions,  diminishing  in  es- 
teot,  from  the  north  to  tlie  south,  ore  ivell  marked,  at  the  north, 
by  l!ie  deep  valleys  of  the  Mohawk  and  the  Hudson,  which 
break  through  the  Appalachian  system  to  its  base  and  across  its 
entire  .breadth ;  at  the  south,  by  tiic  New  River  whose  deep  val- 
ley with  vkTtical  walls  also  separates  regions  whose  orographic 
characters  present  remarkable  difTerences. 

Tlio  noiihern  division  is  much  the  most  isolated ;  it  is  geolos- 
ically  the  most  andcnt,  since  iLs  upheavals  appear  coeval  with 
the  Silurion  and  Devonian  epochs,  and  are  tlius  much  anterior 
to  the  rest  of  tlie  system,  wliicli  only  emerged  afier  the  deposit 
of  the  carboniferous  rocks  which  it  lias  elevated.  Four  hundred 
feet  more  of  water  would  separate  all  the  vast  territory  of  the 
northern  division  from  the  American  continent.  One  hundred 
and  forty  feet  would  convert  into  an  island  all  New  England 
and  the  British  possessions  as  far  as  Gaspd ;  for  the  bottom  of 
tl)e  valley  occupied  by  Lake  Ciiamplaiu  and  the  Hudson  does 
not  in  any  part  e,\ceeu  this  level. 

I  distinguish  in  tliis  northern  porlion  three  physical  regions : 
Ist,  tlie  triangular  plateau  of  the  Adirondack,  with  its  mountain 
chains  more  or  less  parallel,  between  Lake  Oliamplain  and  the 
St.  Lawrence,  Lake  Ontario  and  the  Mohawk :  2nd,  Kew  Eng- 
land, with  tlie  two  swells  of  land  separated  by  the  deep  valley 
of  tlie  Connecticut,  and  forming  the  base  of  the  Green  and  White 
mountains:  3rd,  the  northern  region,  witli  the  prolongation,  to- 
wards the  northeast,  of  the  same  features  of  relief,  from  the 
source  of  the  Connecticut  through  Maine  into  Canada  and  New 
Brunswick  to  the  promontory  of  Gaspe  and  the  bay  of  Chalenrs. 

The  middle  or  central  division  extends  in  length  about  450 
miles.  The  eastern  region,  or  region  of  folded  chains,  at  first 
very  narrow  about  New  York,  presents  towards  the  centre,  in 
Pennsylvania,  its  greatest  breadth  which  again  diminishes  to- 
wards the  south.  It  ia  composed  of  a  considerable  number  of 
chains  much  curved  towards  the  west,  and  remarkable  for  their 
regularity,  their  jKirallelism,  their  abrupt  acclivities,  the  nlmoel 
complete  uniformity  of  their  summits,  and  their  moderate  eleva- 
tion, both  relative  and  absolute,  which  varies  from  800  and  1500 
to  2500  feet.  The  chftins,  however,  increase  in  elevation  towards 
the  south,  while  they  become  more  numerous  and  more  indented. 
In  the  Peaks  of  Otter,  in  Virginia,  they  attain  to  4000  feet. 

The  western  region,  or  tlie  region  of  plateaus,  is  quite  narrow 
in  the  southern  part-,  but  acquires  towards  the  north  the  greatest 
breadth  which  it  attains  in  any  part  of  the  Appahicbinn  system. 
Its  high  terraces  occupy  all  the  State  of  New  York  south  of  ibo 
Mohawk,  and  a  consideroble  part  of  Pennaylvonia  and  culminato 
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in  tbe  plateaoa  in  the  neighborhood  of  Lnke  Erie,  where  the  mean 
altitude  of  tlie  plateau  reaches  2000  feet,  the  valleys  preserving 
a  height  of  1500  feet  while  the  billa  reach  2600  feet 

This  tableland  forms  a  remarkable  wnter-shed  from  which  the 
wntera  descend  by  tiie  Susquehanna  into  the  valley  of  the  Chesa' 
peake  and  the  Atlantic  ocean,  by  the  Genesee  aud  St.  Lawrence 
to  the  some  ocean,  and  by  the  Alleghany  and  Ohio  to  the  G-itlf  of 
Mexico.  The  Susquehanna  thus  starts  from  Lake  Erie  at  the 
extreme  western  border  of  the  plateau,  and  runs  across  all  the 
Appalachian  system  and  its  mountain  ranges  to  its  eastern  base. 
iioTC  to  the  southward  the  eastern  escarpment  of  the  pinteaa 
divides,  as  for  as  the  sources  of  the  Potomac,  the  waters  of  the 
Atlantic  coast  from  thaie  of  the  Gulf  of  Mexico.  It  is  the  same 
escarpment  which  bears  the  local  name  of  Alleghany  Monnlain, 
a  name  whicli  continues  to  be  applied,  south  of  tiie  waters  of 
tlie  Potomac,  to  the  dividing  Hdge  along  the  sources  of  the  va- 
rious branches  of  Jamea  liivcr,  and  even  to  tlie  irregular  hills 
which  form  a  watershed  between  the  waters  of  the  upirerHo- 
anoke  and  New  Hiver,  ocross  the  Great  Valley,  near  Christians 
burg.  Tiirough  all  this  middle  region  the  name  of  Blue  Ridge 
is  applied  to  the  main  eastern  chain  wliich  separates  the  Great 
valley  from  the  Atlantic  slope,  and  which  is  cut  by  all  tho 
rivers  which  flow  out  of  it 

The  aoucJiern  division,  from  New  Kiver  to  the  extremity  of 
the  system,  is  much  the  most  remarkable  for  the  diversity  of  ita 
physical  structure  and  its  general  altitude.  Even  the  base  upon 
which  the  mountains  repose  is  considerably  elevated.  Aliliough 
the  elevation  of  tho  Atlantic  plain  at  tiie  eastern  base  of  the 
mountains  is  only  100  to  800  feet  in  Pennsyivania,  and  500  in 
Virginia  near  James  river,  it  is  1000  to  1200  feet  in  the  region 
of  the  sources  of  t!io  Catawba.  In  the  interior  of  the  mountain 
region  the  deepest  vnlteys  retain  an  altitude  of  2000  to  2700  feet. 

From  the  dividing  line  in  the  neighborhood  of  Christiansbiirg 
and  the  great  bend  of  New  Hiver  tho  orographic  and  hydro* 
gmpliio  relations  undergo  a  considerable  modification.  The  di- 
rection of  the  prineipat  parts  of  the  system  is  also  somewhat 
changed.  The  main  chain  which  borders  the  Great  viiltey  on 
the  cast,  and  which  more  to  the  north,  under  the  name  of  the 
Blue  Bidge,  separates  it  from  the  Atlantic  plain,  gradually  de- 
viates towards  the  southwest.  A  new  chain  detached  on  the 
cast,  and  curving  a  little  more  to  the  south,  takes  now  the  name 
of  Blue  Bidgc.  It  is  this  lolty  chain,  the  aliitude  of  which,  in 
its  more  elevated  groups,  attains  gradually  to  6000  and  5900  ftfet, 
whicli  divides  in  its  turn  the  waters  running  to  the  Atlantic  from 
those  of  the  Mississippi.  The  lino  of  separation,  of  the  eastern 
and  western  waten>,  which,  to  this  point,  follows  either  the  cen- 
tral chain  of  the  Aileghauies,  or  the  western  border  of  tho  table- 
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land  region,  passes  now  suddenly  to  the  eastern  cbain,  upon  the 
very  border  of  the  Atlantic  plain.  The  reason  is  that  the  terrace 
whitli  forms  the  base  of  the  chains,  and  the  slope  of  which 
usLinllj  determines  the  general  direction  of  the  water  coorses, 
attains  here  its  greatest  elevation,  and  descends  graduntlj  to- 
wards the  northwest  The  base  of  the  interior  chain  which  runs 
alongside  the  Great  valley  is  thus  depressed  to  a  lower  level,  and 
though  the  chain  itself  nas  an  absolute  elevation  greater  than 
that  of  the  Blue  Ridge,  the  rivers  which  descend  from  the  sum- 
mits of  this  last,  flow  to  the  northwest  towards  the  great  central 
■valley  which  they  only  reach,  in  southern  Virginia  and  North 
Carolina,  by  first  passing  across  the  high  chain  of  the  Unaka  and 
Smoky  mountains  through  gaps  of  8000  or  4000  feet  in  depth. 

This  southern  division  thus  presents  from  southeast  to  north- 
west three  regions  very  distinct 

The  first  is  the  high  mountainous  region  comprised  between 
the  Blue  Eidge  ana  the  great  chain  of  the  Iron,  Smoky,  and 
Uuaka  mountains  which  separate  North  Carolina  from  Tennea- 
see.  It  commences  at  the  bifurcation  of  the  two  chains  in  Vir- 
ginia, where  it  forms,  at  first,  a  valley  of  only  ten  to  fifteen  miles 
in  breadth,  in  the  southern  part  of  which  nows  New  Hiver;  it 
then  enlarges  and  extends  across  North  Carolina  and  into  Geor- 
gia, in  length  more  than  180  miles,  varying  in  breadth  from 
twenty  to  fifty  miles.  The  enstem  chain,  or  Blue  Bidge,  the 
principal  water-shed,  is  composed  of  many  fragments  scarcely , 
connected  into  a  continuous  and  regular  chain.  Its  direction  fre- 
quently changes  and  forms  many  large  curves.  Its  height  is 
equally  irregular.  Some,  groups  elevated  from  5000  feet  and 
more,  are  separated  by  long  intervals  of  depression  in  which 
are  found  gaps  whose  height  is  2200  to  3700  feet,  oflen  but 
little  above  the  height  of  the  interior  valleys  themselves  with 
which  they  are  connected.  The  interior,  or  western  chain,  is 
much  more  continuous,  more  elevated,  more  regular  in  its  direc- 
tion and  height,  and  increases  very  uniformly  from  5000  to 
nearly  6700  feet 

The  area  comprised  between  these  two  main  chains,  from 
the  sources  of  the  New  River  and  the  Watauga,  in  the  vicinity 
of  the  Grandfather  Mountain,  to  the  southern  extremity  of  iho 
system,  is  divided  by  transverse  chains  into  m'any  basins,  at  the 
bottom  of  each  one  of  which  runs  one  of  those  mountain  tribu- 
taries of  the  Tennessee,  which  by  the  abundance  of  their  waters 
merit  the  name  of  the  true  sources  of  that  noble  river. 

Between  the  basin  of  the  Watauga  and  that  of  the  Nolechucky 
rises  the  lofty  chain  of  the  Roan  and  Big  Yellow  mountains. 
The  northwest  branch  of  the  Black  mountain  and  its  continua- 
tion as  far  as  the  Bald  mountain  separate  the  basin  of  the  Nole- 
chacky  from  that  of  the  French  Broad  river.    Between  the  lat- 
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ter  and  the  Big  Figeoa  river  stretches  the  long  chain  of  the  Pis- 
gah  and  the  New  Foand  moautains.  Further  to  the  south  the 
Uevated  chain  of  the  Great  Balsam  mountains  separates  the  ba- 
■ina  of  the  Big  Pigeon  and  the  Tuckasegee ;  next  comes  the  chnin 
of  the  Cowee  mouatains  between  the  latter  river  and  the  Little 
Tenneasee.  Finally  the  double  chain  of  the  Nantihola  and  Val- 
ley Birer  moaotains  separates  the  two  great  basins  of  the  Little 
Tennessee  and  the  Hiwassee.  The  bottom  of  these  basins  pre- 
serves  in  the  middle,  an  altitude  of  from  2000  to  2700  feet.  The 
height  of  these  transverse  chains  is  greater  than  that  of  the  Blae 
Bi(^,  for  ther  are  from  5000  to  0000  feet  and  upwards ;  and 
the  gaps  which  cross  them  are  as  high,  and  often  higher  than 
those  of  the  Blue  Bidge.  In  these  interior  basins  are  also  found 
groaps,  more  or  less  isolated,  like  that  of  the  Black  mountains, 
whicQ,  with  the  Smoky  mountains,  present  the  moet  elevated 
points  of  the  system. 

Here  then  throogh  an  extent  of  more  than  150  miles,  the  mean 
height  of  the  valley  irom  which  the  mountains  rise  is  more  than 
2000  feet ;  the  mountains  which  reach  6000  feet  are  counted 
by  scores,  and  the  loftiest  peaks  rise  to  6700  feet ;  while  at  the 
north,  in  the  group  of  the  White  mountains,  the  base  is  scarcely 
1000  feet,  the  gaps  2000  feet,  and  Mount  Washington,  the  only 
one  which  rises  above  6000  feet,  is  still  400  feet  below  the  height 
of  the  Black  Dome  of  the  Black  Mountains.  Here  then  in  all  re- 
spects ia  the  culminating  region  of  the  vast  Appalachian  system. 

It  is  worthy  of  notice  uial  in  tJie  Appalachian,  as  in  many  other 
syatems  of  mountains,  the  culminating  points  are  situated,  nei- 
ther near  the  middle,  nor  in  the  neighborhood  of  what  may  be 
called  its  central  axis,  which  is  here  the  Great  valley,  but  near 
the  northern  and  southern  extremities,  and  on  the  eastern  side, 
almost  outude  of  the  system.  These  culminating  regions  seem 
almost  exceptions  to  the  normal  structure  of  the  system.  The 
high  monntainona  region  of  North  Carolina  which  has  just  been 
d^ribed  is,  from  the  bifurcation  of  the  Blue  Bidge  near  the 
great  bend  of  the  New  Biver,  an  additional  fold  which  attaches 
iteelf  on  the  east  along  the  principal  chwn  which  bounds  the 
Great  Valley,  just  as  the  swell,  which  runs  along  the  east  of  the 
Connecticut  Biver,  upon  which  the  group  of  the  White  mouo- 
tUDS  is  sitnated,  ia  an  additional  fold  attaching  itself  to  the  east 
of  the  normal  chain  of  the  Green  mountains. 

The  second  region  of  this  southern  division  is  the  continuation 
of  the  Great  Central  Valley  which  is  divided  by  a  general  swell 
of  the  land  about  the  sources  of  the  Hokton,  into  two  distinct 
basins,  the  one  in  Virginia,  narrower  and  more  elevated,  which 
in  the  basin  of  the  Kew  River,  rises  gradually  towards  the  south 
irom  an  elevation  of  1600  feet  to  2600  feet;  the  other  in  Ten- 
nessee, where  the  valley  widens  to  nearly  sixty  miles  between 
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the  Smoky  mountains  and  the  Caraberland  mountains,  bat 
where  it  bns  a  mean  elevixttoii  of  not  more  than  about  1000  feet, 
that  is,  only  one-h.t!f  of  the  height  of  the  neighboring  valleys 
in  the  mnuntninous  region  of  North  Carolina. 

The  third  region  is  that  of  the  plateaus  which,  in  Tenneseee,  are 
reduced  to  a  table  land  about  thirty  or  forty  miiea  wide,  called 
the  Cumberland  mountains  on  aocount  of  the  abrupt  edges  which 
it  presents  upon  the  east  and  the  west,  and  which  give  to  it  tli9 
appearance  of  a  mountain  chain.  Further  north,  in  Virginia,  the 
pliiteaus  expand  and  fill  a  vast  area  to  the  west  of  the  Clinch  and 
the  Cumberland  mouniains  ahd  extend  over  a  part  of  Kentucky, 
the  central  portion  of  which,  Dear  Lexington,  preserves  an  alti- 
tude of  more  than  1000  feet. 

The  rapid  sketch  here  given  shows  that  in  a  hypsometrical,  ns 
well  as  from  a  geological,  point  of  view,  and  even  to  a  certaia 
extent  from  its  physical  structure,  the  Appalachian  system  seem- 
ed  to  be  divided  into  two  sections  of  nearly  equal  e.xtent;  a 
norlhem  aKllon,  which  is  geologically  more  ancient,  comprehend* 
ing  the  northern  division  from  the  mouth  of  the  Hudson  to 
Gusp^;  and  a  toulkfrn  setUion,  wiiich  is  more  modern,  comprising 
the  central  and  southern  divisions,  which  are  bound  together  bv 
more  than  one  characteristic  common  to  both.  The  separation  is 
distinguished  by  a  remarkable  general  depression  of  all  the  nlti- 
tudes  of  the  eastern  zone,  or  parallel  mountain  chains,  a  depres- 
sion which  attains  its  lowest  point  in  New  Jersey  in  the  parallel 
of  New  York  City. 

Passing  from  this  region,  where  the  Blue  Ridge  and  the  Kitta- 
tinuy  mountains  are  but  little  more  than  800  or  1000  feet  high, 
and  the  Great  valley  60  to  160  feet,  the  altitade  in  the  northern 
section  increases  rapidly,  but  regularly,  towards  the  northeast, 
where,  almost  in  the  same  parallel,  lat.  44°  N.,  we  find  the  cul- 
minating points  at  Mount  Washington  628S  feet  high  in  the 
White  Mountains,  Mount  Mansfield  4430  feet  in  the  Green  !t{oun- 
tains,  and  Mount  Tahawus  or  Mount  Marey  &7i]9  feet,  in  the 
Adirondack  group.  Further  north  the  Adirondack  group  ter- 
minates, and  the  Qreen  Mountains  lose  somewhat  of  their  conti- 
nuity, but  show  here  and  there,  as  far  as  Gnsp^  scattered  groups 
of  mountaina  which  still  preserve  an  elevation  of  8000  or  4000 
feet 

In  the  southern  section  the  altitude  increases  from  the  north- 
east to  the  southwest  with  the  same  regularity  bat  less  rapidly, 
and  it  is  only  towards  the  extremity  of  the  system  in  North 
Carolina  that  they  attain  their  maximum  elevation  in  the  Black 
Mountains  6700  feet,  and  the  Smoky  Mountains  6660  feet.  Here, 
as  at  the  north,  beyond  the  culminating  points  the  general  alti- 
tude is  but  little  diminished  until  we  arrive  almost  to  the  tsr- 
mination  of  the  moantaioB. 

D.D.t.zea  by  Google 
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The  fblloTring  figures  demoDstrats  the  lair  vhieh  I  hare  an* 
Donnced  above: 

Upon  the  ridge  which  borders  the  Connecticut  river  on  tho 
east  and  where  the  elevation  gradually  increaees  from  the  sea 
coast  until  it  reaclica  in  Connecticut  1000  feet,  in  Massachusetts 
1100  feet,  and  in  New  Hampshire  1600  feet  at  the  sourcea  of  the 
Connecticut  river,  we  meet  with  n  aeries  of  mountains  more  or 
less  isolated,  which  appear  to  have  no  other  relation  to  eoch  other 
than  that  they  are  placed  on  a  common  base. 

The  most  remarkable  of  these,  proceeding  irom  the  south  to- 
wards the  north  are  the  following : 
HoantWnchu>ett,in  Mmmcliiisetts,        •        •    2019    feet  high.* 
Grand  MoDntloock,  iu  New  UAiopiliire,       •        8719      "       " 
Moosehillock  "     "  «  .        .        -    4790      "      " 

Lafayette  Mount,       }    Group  of        -        -    (    6290       "       " 
Mount  WasUington,  J    While  MounUins,  -    (    6288      "      - 

In  the  double  chain  of  Green  Mountains  are  the  following  re- 
markable peokd  gradually  increasing  in  height  from  the  soutk  to 
the  north : 
North  Beacon,  in  tLo  Eiglilands  of  th«  Hudson,    1471     feet    high. 
Bald  Teak,  in  Massacliiisetts,        -        ■         -       2024*    "        " 
Greytocfc,  or  SadJIe  Mount,  in  Masiachusetta,       5503*    »        " 
Eqninox  Mount,  in  Vermont,  .         -        -        -  8872       »        " 
Killin^n  Peak,  ."  ...         4221       *        •■ 

Mansfield  Mountain,       "...        -  4430       "        " 

North  Beacon  was  probably  measured  bj  Capt.  Partridge,  the' 
others  were  measured  by  myself 

lu  tbe  Adirondack  group  I  have  cited  only  the  most  elevated 
point,  Mount  Tahawus  or  Mount  Marcy,  which  is  the  only  one  of 
the  f^reat  peaks  which  I  have  as  yet  measured.  I  found  its  height 
S379  feet  This  height  dilfers  from  that  of  KedSeld  given  in  the 
Geology  of  the  State  of  New  York,  (5467  feet),  and  from  that  of 
Prof.  T.  Benedict,  (u341  feet).  Bat  it  is  to  be  remarked  that 
Uie  heights  given  by  the  first  are  all  loo  great  by  reason  of  the 
defective  nature  of  the  instrument  employed,  as  I  Iiave  had  oc- 
casion to  convince  mjaelf ;  and  also  that  Prof.  Benedict,  although 
provided  with  a  Bunten  barometer,  was  only  able  to  make  us© 
of  corresponding  observations  made  at  a  considerable  distance. 
From  Taanwus  the  height  of  the  peaks  diminishes  both  towards 
Uie  north  and  towards  the  south  and  the  chains  dwindle  awaj 
before  the/  reach  Lake  Champlain  or  the  Mohawk  Kiver. 

In  tbe  southern  part  the  law  of  gradual  increase  is  still  more 
regular.  It  can  also  bo  exhibited  at  the  exterior  base  of  the 
mountains,  along  the  Great  valley,  and  in  the  principal  chains 
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wliich  border  it.     I  have  already  said  that  the  interior  border  of 

the  Atlantic  plain  rises  gradually  from  60  to  1200  feet,  from 
New  Jersey  to  the  upper  regioa  of  the  Catawba,  near  MorgantoD. 
The  grade  of  the  railroads  gives  us  in  the  Great  valley  a  series 
of  significant  points: 

The  Great  valley  at  Easton,  on  the  Delaware  in  Penn^  165  ft. 

"         "        "      near  the  Schoylkill,  renn,,  250  " 

"        "        "      at  Harrisburg,  on  the  Susquehanna,  328  " 

"         "         "at  Chambereburg,  Penn.,  600  " 

"         "'       "      near  StauntOD,  south  fork  of  Shenandoah,  in 

Central  Virginia,  1261  " 

"        "        "     at  Salem,  in  the  upper  Talle^  of  the  Roa- 
noke, 1014  " 
"        "         "      Nenbern  in  the  valley  of  New  River,             2066  " 
'         "         "      Mu  Airy  Ridge,  highest  point  near  the  Bonrces 

of  the  Holston,  259S  " 

*•        "        "      Abingdon,  in  Southern  Virginia,  2071  " 

•*        "        "     Briatol,  on  the  N.  boundary  of  Tennewee,      1678" 
"        "        "     Greenville,  Tennessee,*  1581  " 

.    "         "        "      Knoxville,      ■  "  898  " 

"        "        "     Chattanooga,    "  075  " 

The  principal  chain  along  the  eastern  border  of  the  Great 
valley  under  the  name  of  Blue  Ridge,  Iron,  Smoky  and  Unaka 
Uount^ns,  presents  in  the  same  manner  an  increasing  altitude. 

Blue  Ridge  in  New  Jersey  about  1000  to        -        -  1500  feet 

Peaks  of  Otter  in  Virginia,  the  highest,       -        -         -  3993  " 
"White  Top,  on  the  boundary  of  Virginia,  North  Carolina, 

and  Tenneswe, E530  " 

Bald  Mountain,  west  of  the  Black  Mountains,      -         -  5550  " 
Smoky  Dome,  CJingman's  Mountain,  culminating  point  in 

the  chain  of  the  Smoky  Mountains,  -         -  6660  " 

Thunderhead,  in  Smoky  Mountains,  -         .         -         -  6620  " 
Great  Bald,  highest  peak,  in  Smoky  Moimtains,  near  the 

cut  of  Teoneaaee  River,  -        .         .         -  4722  " 

Hangover,  highest  peak  of  the  Unaka  Mountains,  about  6800  " 
Great  Frog  Mountain  in  Tennessee,  highest  peak  near  the 

south  end  of  the  System.      ....  4226  " 

The  chain  which  from  ChrisUaTisburg  takes  the  name  of  Blue 
Bidge  and  forms  the  barrier  which  separates  the  waters  along 
the  Atlantic  plain  does  not  appear  to  exceed  the  altitude  of  450O 
feet  in  Virginia.  This  is  only  an  estimate,  for  I  have  made  no 
measurements  in  this  portion  of  the  Blue  Eidge,  In  North  Car- 
olina the  culminating  points  are  much  higher,  bnt  more  to  the 
south  they  gradually  decrease  as  far  as  Georgia. 


zecbvGoogIc 


A.  Quyot  on  tlu  Appalachian  Mountain  System.        176 

GraodfatheT  MonntaiD,  at  the  sources  of  the  Tadkin  and 

Watau^  rivers,  measures  ....  6897  feet. 
The  Higli  Pianacle,  which  touches  the  Black  MouDtaio,  6699  " 
Great  Hogback,  at  the  sources  of  the  Tuckasegee,  -  •  4792  " 
■\Vbite-Side,  Dear  the  sources  of  the  Chatooga,  -  -  4931  " 
Mud  Creek  Bald,  near  the  head  of  Little  Tennessee,  Georgia,  470S  " 
Tray  Uountaiu,  in  Georgia,  at  the  sources  of  Hiiyassee 

Kiver, 4429     " 

Fiirthemiore  the  transverse  chains,  whicli  in  North  Carolina 
•unite  the  two  priiicipa]  chains,  and  the  interior  isolated  f^roups 
in  which  the  highest  suBmaita  are  found,  present  altitudes  in- 
creasing as  tbej  proceed,  culminatiiig,  however,  more  towards 
the  north. 
Roaa  Mountain,  High  Enob,  which  joins  the  Iron  moun- 
tain chain  on  Uie  ea»t,        .        .        -        .        .      6806  fseL 
Black  Dome,  or  Mitcbell's  High  Peak,  the  culminating 

point  of  the  Appalachian  System,    -         -        -  6707     " 

Eichlaod  Balsam,  in  Big  Pigeon  Tallej-,       ...     0425     " 
Amos  Piott's  Balsam,  in  Tuckasegee  valley,      -         -  6278    " 

Yellow  Mountain,  Co  wee  Chain,  oet  ween  the  Tuckasegee 

and  Little  Tennessee  valleys,    -         -        .        -  6108     " 

Standing  Indian,  highest  point  in  the  N'antibala  chain,  C51B  " 
Foddera' Bald,  in  Hiwassee  valley,  Georgia,  -  -  4821  " 
The  law  of  general  increase  of  altitude  towards  the  southwest 
in  all  parts  of  the  Appalachian  system,  is  thus  fully  estahlished ; 
but  It  ia  to  be  remarked  that  the  difTerent  elemeota  of  which  it 
is  composed  do  not  arrive  to  their  maximum  of  altitude  in  the 
same  locality  nor  in  the  same  latitude.  Tlie  bottom  of  tlie  Great 
valley  reaches  its  greatest  elevation  near  the  sources  of  the  Hol- 
eton,  at  about  37"  N.  lat.  The  mass  elevation,  or  terre-plein, 
cnlminales  in  the  vicinity  of  Grandfather  and  Big  Yellow  moun- 
tains. The  isolated  groups  and  intermediate  chains,  culminate 
in  the  Black  mountains,  a  little  south  of  36°  N.  lat,  although,  in 
this  region,  the  principal  chains  on  the  two  sides  do  nowhere  rise 
to  6000  feet;  while  these  last,  the  Blue  Ridge  and  the  Smoky 
Mountains,  reach  their  greatest  mean  and  absolute  height  at  the 
north  of  35°  N.  lat.,  between  the  valleys  of  the  French  Broad  and 
Little  Tennes.^ee,  in  the  northern  part  of  Haywood  and  Jackson 
counties.  Although  the  high  peaks  of  the  Smoky  mountains 
are  some  fifty  feet  lower  than  the  isolated  and  almost  exceptional 
group  of  the  Black  mountains,  by  their  number,  their  magnitude, 
■  the  continuity  and  general  elevation  of  the  chains,  and  of  the 
base  upon  which  they  repose,  they  are  like  a  massive  and  high 
citadel  which  is  really  the  culminating  region  of  all  the  Appa- 
lachian system. 

To  complete  this  brief  review  I  ought  to  add  that  this  increas- 
ing altitude  towards  the  south  which  is  so  well  marked  in  the 
mountain  zone  of  the  Alleghanies,  is  scarcely  observed  in  tlw 
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Bone  of  the  plateaus.  A  transverse  section  from  New  York  to 
Lake  Erie  sliows  that  the  depression  of  the  ^ijistem  does  not  cz- 
tend  to  tbe  western  zone  which  preserves  in  nppearance  a  height 
very  nearly  uniform,  from  the  plateau  of  Adirondack  in  tbs 
State  of  New  York  as  fitr  ns  to  tlic  Cumberland  mountiina  in 
Tennessee.  There  is  here  no  well  marked  region  of  subsidence 
63  in  the  eastern  zone,  hut  only  a  tendency  to  it  which  is  slightly 
maniftisted  upon  a  line  between  the  maximum  of  eastern  deprea- 
eion  and  Pittsburg.  It  is  townrda  that  central  line  of  depreasiOQ 
that  the  Alleghany  and  Monongahela  rivers  flow  from  oppnsiid 
directions,  thus  proving  the  existence  of  inclined  planes  which 
meet  about  Pittsburg,  forming  a  sort  of  shallow  truugh.  North 
of  this  line  the  plateaus  rise  to  the  sources  of  the  Alleghany  and 
Susquehanna  rivers,  where,  as  was  said  above,  tiiey  reach  an  ftl- 
titnJeof  over  two  thousand  feet;  still  keeping,  further  north, 
on  the  fcible-land  of  Adirondack  a  mean  elevation  of  1500  and 
1600  feet.  Towards  the  soutli  also  the  plateaus  rise  to  the  sources 
of  the  Monongahela.  In  Virginia  and  Tennessee  they  appear 
to  reach  2000  or  2500  feet,  at  least  near  the  mountains,  but  iha 
measurements  which  I  possess  are  too  few  in  number  and  too 
uncertain  Lo  allow  me  to  s[>cak  with  certainty  on  this  subject. 

This  rcmarkablo  depression  of  the  Appalachian  system  in 
the  region  noticed,  of  which  the  bay  of  New  York  is  the  cen- 
ter, causes  a  great  part  of  the  continentiil  plains,  which  form 
the  natural  biiso  of  the  mountain  folds,  to  disappear  under 
the  waters  of  the  ocean.  The  watci's  of  tJie  tide  thus  come  to 
bathe  the  very  base  of  the  mounlain.s,  and  the  region  of  plains 
fades  away  on  the  frontiers  of  New  Jersey  and  New  York,  while 
towards  the  south  the  emerged  portion  enlarges  gradnnlly  as 
it  rises  according  to  the  law  of  gradual  increase  indicated  above, 
so  that  it  reaches  n  breadth  of  jnore  than  200  miles  in  the  Caro- 
linos.  This  depression  seems  to  be  due  to  a  local  subsidence  of 
the  earth  crust  at  an  epocli,  undetermined,  it  is  true,  but  which 
must  have  been  poaterior  to  tbe  principal  upheaval  of  the  Ap- 
palachian mounlain!'.  A  fact,  the  discovery  of  which  is  due  to 
the  sagacity  of  Prof.  J.  D.  Dana,  seems  to  give  weight  to  this 
opinion.  He  demonstrated  by  means  of  numerous  sounding 
marked  upon  the  excellent  marine  charts  published  by  the  U.  S. 
Coast  Survey,  the  existenccof  an  ancient  channel,  a  continuatioa 
of  that  of  the  Hudson  river,  which  goes  out  from  the  bay  of 
New  York  through  the  Narrows  and  advances  fav  out  under  the 
waters  of  the  ocean.  It  is  not  passible  to  suppose  that  such  a' 
channel  which  is  constantly  liable  to  be  obliterated  by  sand 
banks  formed  by  the  molion  of  the  sea,  could  have  ever  been 
formed  in  its  present  posiiion.  In  order  that  the  current  of  the 
river  should  excavate  this  channel  it  is  necessary  to  euppose 
that  tlie  bottom  of  the  sea  Los  once  occupied  a  higher  lerdf 
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abore,  or  very  near  the  surfiice  of  the  ocean.  The  sballownfiBa 
of  the  ocean  for  a  considerable  distance  from  the  conat  of  New 
Jersey  nlso  indicates  a  prolongation  of  the  oontinental  plains 
wider  the  seti,  and  the  limit  of  the  deep  waters  is  there  found 
at  a  distance  nearly  double  that  which  is  observed  oS  tbe  const 
of  the  Cnrolinos.  Moreover  tite  paialieJiam  which  exists  be- 
tween the  line  of  coaats  and  all  tbe  great  general  inflections  of 
the  ilppalachian  system,  a  parallelism  which  is  well  marked 
fiom  iiova  Scotia  to  Florida,  here  undergoes  a  modiScation 
which  is  well  explained  only  by  a  local  depression  of  this  part 
of  the  system.  Tbe  fact  that  all  New  Jersey  is  no»»  undergoing 
gradual  submergence  from  Cape  May  to  the  Bar  of  New  York, 
which  is  proved  by  the  numerous  facts  gnlhere^  by  Prof.  O.  H. 
Cook  in  the  Cieologteal  Survey  of  the  State  of  New  Jersey,  ia 
here  not  without  signification. 

The  dispoeitioQ  of  the  relief  indicated  above  would  be  readi- 
ly accounted  for  by  supposing  that  it  is  the  result  of  a  tilting 
motion  from  the  north  to  the  south,  which,  while  depressing  the 
northern  portion  below  tbe  mean  altitude,  elevated  the  south- 
em  region  in  the  same  proportion,  the  centre  or  axis  of  the  tilt 
being  in  tlie  vicinity  of  Christians  burg,  near  the  Great  Bend  of 
tlie  New  Eiver.  As  the  movement  affected  more  particularly 
the  eastern,  or  mountainous  belt,  and  not  that  of  the  plateaus  of 
tlie  west,  the  result  of  it  was  a  twisting,  the  effect  of  whicli  was  to 
raise,  in  the  soulliern  part,  the  mass  of  the  land  on  the  extreme 
eastern  border  and  thus  to  produce  an  inclined  plane  towards  the 
northwest;  Trhile  in  tbe  northern  part,  the  genernl  depression  of 
tbe  land.along  the  Atlantic,  a  depression  not  participated  in  by 
the  plateaus  of  the  northwest,  left  to  these  latter  all  their  Alti- 
tude and  produced  an  inclined  plnne  from  tbe  extreme  western 
border  towards  the  soutbeosL  It  is  then  this  particular  disposi- 
tion of  these  two  general  slopes  wliich  gives  us  tbe  key  of  ibe 
hydrographic  sysiem  of  the  central  and  southern  divisions  of 
the  Appalachian  mountains,  which  nt  the  first  glance  appears 
80  abnormal.  In  the  central  section,  as  has  been  remarked  above, 
north  of  New  River,  the  water-sbed  is  sitnated  along  tbe  edge  of 
the  plateaus  in  the  Alleghany  mountain  proper  in  Virj^inia  and 
Pennsylvania,  from  whicn  descend  the  James  Eiver  and  the  Po- 
tomac ;  and  sUll  further  to  the  west  in  tlie  plateaus  of  New  York 
from  which  flow  the  Susquehanna  and  the  Delaware,  traversing 
all  tbe  chains  of  the  mountainous  region  to  the  Atlantic.  In  the 
southern  division,  south  of  New  Kiver,  the  water-sbed  between 
the  Atlantic  and  the  Mississippi  basin  is  situated  upon  the  sum- 
mit of  the  Blue  Siver  at  the  extreme  eastern  edge,  and  the  nu- 
merous tributaries  of  the  Tennessee  which  descend  from  it  i^so 
traverse  the  whole  mountainous  region,  but  in  an  inverse  diree- 
tiofl,  from  the  southeast  to  the  northwest,  aod,  united  in  th« 
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Great  Valley  at  the  very  foot  of  the  plateaus  of  the  northwest, 
flow  down  by  the  sole  chanoel  of  the  Tennessee  to  the  basin  <k 
the  Mississippi. 

As  many  of  the  names  of  mountains  given  below  io  the  list 
of  the  heights  measured  are  new,  I  may  be  allowed  a  few  words 
on  the  subject  of  mountain  nomenclature. 

It  ifl  a  mistake  to  suppose  that  names  have  been  given  to  even 
the  most  prominent  points  in  the  mountains  of  the  Appalachian 
system.  Just  in  the  wildest  and  most  elevated  region?,  such  as 
western  North  Carolina,  for  instance,  the  great  majority  of  them 
have  yet  to  be  named.  In  a  country  without  a  regular  chart-,  and 
in  the  midst  of  forests  rarely  visited,  far  from  any  human  habi- 
tation, and  in  places  where  the  primitive  inhabitants  have  dlsap- 
peared,  leaving  scarcely  a  trace  of  their  traditions,  it  is  not  snr- 
prising  that  this  should  be  the  case. 

The  uniformity  of  physical  configuration  in  a  great  portion 
of  the  system  does  not  favor  distinguishing  different  parts  by 
specific  names.  Frequently  people  are  satisfied  with  giving  a 
name  to  a  mountain  range,  or  to  a  disti'ict  of  great  extent.  The 
observer  who  measures  the  height  of  definite  points  must  do 
more.  In  order  to  make  his  labors  useful,  be  ought  to  designate 
them  individually,  and  determine  their  position  so  that  they  can 
always  be  identified,  or  afterwards  traced  upon  a  chart.  It  is, 
therefore,  nlmost  a  matter  of  necessity  for  him  to  sketch  such  a 
map  while  proceeding,  and  to  name,  either  ill  or  well,  the  points 
determined  by  his  observations.  A  good  geographic  nomencla- 
ture, however,  is  not  an  easy  thing;  the  chart  of  the  United 
States  proves  this. 

The  names  of  objects  in  physical  geography  now  in  use  in 
this  country  are  esseutially  of  three  kinds.  The  Indian  names 
which  have  been  bequeathed  to  us  by  the  aborigines,  and  are  ap- 
plied more  commonly  to  the  water  courses  and  lakes,  and  espe- 
cially to  their  towns  or  districts;  descriptive  names,  as  White 
Mountains,  Black  Mountains,  Green  Mountains,  which  designate 
entire  chains  or  groups  of  mountains;  and  the  names  of  men, 
which  are  applied  to  all.     These  last  are  the  more  numerous. 

Wherever  an  Indian  name  is  in  use  it  ought  to  be  preserved 
except  where,  as  sometimes  happens,  its  pronunciation  is  impos- 
sible for  us.  These  names,  especially  in  the  languages  of  the 
south,  arc  often  harmonious  and  they  are  all  significant,  but  un- 
happily without  meaning  for  us.  In  the  south  they  are  rarely 
appliecl  to  mountains,  although  the  Indian  name  of  a  river  which 
flows  near  frequently  extends  to  a  neighboring  chain  of  moun- 
tains. Indian  names,  designating  special  mountain  peaks,  are 
not  common,  perhaps  because  not  preserved  by  the  white  set- 
tlers, who  did  not  live  with,  but  succeeded  the  Indian  popula- 
tion.   The  more  modem  descriptive  names  have  the  defect  of 


A.  Guyot  on  the  Ajtpalackian  Mountain  Syitem.         170 

great  similarity,  for  in  aa  extent  of  thirteen  hundred  miles  the  to- 
pographical cbaractera  are  singularly  analogous.  The  multipli- 
cation of  the  same  name  in  all  parts  of  the  system  becomes  here, 
as  in  political  geography,  a  serious  evil.  Green,  Blue,  and  Black 
moantains  are  found  alike  at  the  south  and  at  the  north; 
White  mountain,  White  face.  White  side,  &c.,  arealso  numerous. 
Chestaut,  Oak,  Pine  mountain  and  Laurel  mountains  are  found 
everywhere.  In  the  South,  Balsam  mountains  occur  at  every 
step  from  southern  Virginia  to  Georgia.  This  name  designates 
a  mountain  xrhose  summit  is  covered  with  Pintis  Balsamifera, 
or  with  its  analogous  species,  Pinus  Frazeri,  which  only  grow  on 
heights  which  exceed  6000  or  6000  feet  The  Bald  Mountains 
whose  summits  are  destitute  of  forests,  a  thing  comparatively 
rare  at  the  south,  are  yet  very  numerous.  It  only  remains  for 
the  geographer,  in  order  to  avoid  intolerable  confusion,  to  add 
to  each  names  another  name,  or  epithet,  as  Bichland  Balsam^ 
Smoky  Bald,  and  other  similar  designations. 

These  difficulties  explain,  and  excuse  perhaps  in  part,  the 
&eqaent  use  in  America  of  names  of  men  to  designate  places, 
rivera,  and  mountains.  This  course  requires  the  least  eSbrt  of 
the  imagination.  A  river  without  a  name  commonly  takes  that 
of  the  first  planter  who  erects  there  his  cabin  or  farm-house,  and 
if  there  is  a  remarkable  mountain  near,  it  is  soon  designated  by 
the  same  name.  This  is  the  origin  of  a  great  number  of  the 
names,  more  convenient  than  elegant,  of  the  mountains  and  val- 
leys of  the  Alleghaniea.  It  is  but  recently,  since  scientific  meas- 
nremente  have  been  made,  that  the  names  of  men,  distinguished 
either  in  the  political  or  scientific  world,  have  been  given  to 
prominent  mountains  in  New  England,  in  the  state  of  New  York 
and  at  the  South. 

The  principles  which  have  seemed  to  me  proper  and  which 
have  guided  me  in  the  adoption  of  names  of  mountains  are  to 

S've  preference  to  the  name  employed  in  the  immediate  neigh- 
irhood  of  the  point  designated.  When  more  than  one  name 
has  been  given  to  the  same  point,  as  happens  when  it  is  seen 
from  valleys  on  two  different  sides  of  the  mountain,  it  seeniB 
proper  for  the  observer  to  adopt  that  name  which  appears  most 
natural  or  more  euphonic.  When  the  choice  lies  between  the 
name  of  a  man  and  that  of  a  name  which  is  descriptive  and  char- 
acteristic, I  should  choose  the  latter.  In  regard  to  points  with- 
out established  names,  but  recently  named  by  scientific  observers, 
and  not  by  residents  of  the  country,  the  right  of  priority  ought 
to  be  respected,  provided  the  identity  of  the  points  can  oe  suffi- 
cieotlv  established,  a  matter  by  no  meaiu  easy,  unless  the  posi- 
tions nave  been  determined  by  instruments,  or  otherwise,  with 
considerable  care.  But  it  is  evident  that  popular  usage  will 
decide  in  the  last  resort  and  that  the  name  umversally  t^opted 
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will,  in  time,  become  thnt  'which  geogrftpli7  ongbt  to  accept 
Wlien  I  hare  myself  ^ren  names  to  moantains,  I  have  almost 
always  preferred  a  descriptive  name  to  any  other;  but  I  ao- 
knowledge  that  the  inventiou  of  names  ia  a  thanlcless  and  dif- 
ficult taflK.  I  have,  therefore,  frequently  had  recourse  to  the 
names  of  neighboring  rivers,  or  to  a  fortuitous  circumstance,  or 
to  some  little  adventure,  connected  in  my  memory  with  this  or 
that  point  to  designate  it,  without  any  otlier  object  than  that  of 
distinguishing  it  from  every  other,  since  hero  as  elsewhere  it  is 
better  to  accept  almost  any  name  rather  thaa  to  leave  it  all  ia 
confusion. 

The  map  which  accompanies  this  paper  was  first  published  in 
Petennann's  MUlheilungen,  No.  vii,  1860:  it  was  drawn,  in  Gotha, 
with  all  the  data  at  his  command,  by  my  friend  and  assistant 
Mr.  B.  Sandoz  under  the  kind  and  skillful  direction  of  Dr.  A. 
Fetermann,  who  by  his  admirable  cartographic  labors  and  mani- 
fold services  rendered  to  the  science  of  the  physical  globe,  baa 
long  since  plaoed  himself  among  the  moat  useful  and  acienUfio 
geographers  of  the  day.  Tiie  special  map  of  the  Black  Mouq< 
tain  has  been  constructed  from  my  own  ol»ervations ;  the  points 
measured  having  been 'located  by  means  of  n  portable  theodolite 
and  sextant.  In  the  map  of  the  White  Mountains  the  position 
of  the  points  measured  has  been  taken  from  the  anonymous  map 
vhich  we  owe  to  Prof.  Bond,  of  Cambridge  Observatory,  ana 
which  was  constructed  from  similar  observations  by  himself.  In 
this  new  edition  of  the  general  map  an  important  correction  has 
been  made.  The  mountain  region  of  North  Carolina  was  en- 
graved anew  from  a  sketch  founded  upon  my  observations  of 
1859  and  1860.  A  map  of  that  interesting  region,  on  a  larger 
scale,  and  one  of  the  Black  Mountains,  showing  the  position  of 
all  the  points  measured,  are  in  preparation  and  will  be  published, 
together  with  the  diacussion  and  results  of  the  barometric  obser- 
vations, in  the  Smithsonian  Contributions,  to  which  I  must  refer 
for  further  details. 

The  accompanying  list  of  heights  which  I  have  measnred  ia 
cljisffified  according  to  physical  regions.  The  measurements  are 
of  two  kinds:  those  wnich  are  marked  B  are  the  heights  regu- 
larly measnred  by  the  barometer ;  those  marked  F  L  are  heights 
measured  at  a  distance  with  a  pocket  level  in  the  following 
manner.  Wishing  to  measure  a  mountain  in  sight,  at  a  mode- 
rate distance,  and  not  exceeding  in  elevation  the  one  on  which 
I  stand,  I  seek,  with  the  instrument  in  hand,  a  point  on  a  level 
with  the  summit  of  the  mountain  to  be  measured.  Taking  then 
at  that  point  a  barometric  observation,  I  consider  the  result,  oor- 
reeted  for  the  curvatare  of  the  earth  and  for  refraction,  as  the 
height  of  the  moantaia.  With  an  nocurate  level,  a  signal  upon 
the  mooBlnB,  tod  the  knowledge  of  the  exact  distance  a  iDtM> 
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oremeDt  tbus  taken  vonld  stand  tbe  same  chance  of  nccaracy 
as  the  former ;  with  a  pocket  level,  without  a  telescope,  the  le- 
sults  mast  be  considered  as  approximations  which  may  be  verj 
nearly  correct,  but  which  alao  may,  according  to  t!ie  distance 
from  which  the  observation  was  taken,  vary  by  the  height  of  a 
tree,  that  is  to  say  from  thirty  to  fifty  feet  They  are  therefore 
only  preliminary  measurements  which,  while  the  country  re- 
mama  comparatively  unknown,  have  their  proper  value  in  phys- 
ical ge(^p*apby.  I  have  added  for  reference  a  few  points  marked 
Bii,  which  are  elevations  obtained  from  recent  surveys  for  rail- 
roads, and  L,  which  are  also  determined,  for  other  purposes,  by 
spiritlevel.  The  chart  was  in  part  engraved  before  the  revision 
of  the  heights  given  below.  New  measurements  of  points  pre- 
viously determined  having  eince  taken  place,  their  results  ought 
to  have  their  due  influence  on  the  final  values.  It  may  happen 
therefore  that  there  nuy  be  found  a  difference  of  several  feet  be- 
tween the  figures  given  in  the  table  and  those  inscribed  in  the 
map;  in  those  cases  the  figures  given  in  the  tablo  are  those 
which  I  regard  as  nearest  to  tbe  true  height.  Some  ancient 
measurements  of  heights  in  New  England  have  been  inadvert- 
ently inserted  in  the  chart  such  as  Wachussett  3000  instead  of 
2018,  and  some  othera  of  this  sort  which  have  been  recently 
corrected. 

The  heights  are  given  in  English  feet,  and  above  mean  tide- 
water. They  are  all  reduced  to  the  ground,  or,  for  the  rivera,  to 
the  level  of  the  water. 
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B.        E4inlD0i  Mt.,  Ugheat  peak, 3873 

K.B.    Ratlaad  KR  atatlon,        ..,,,..  630 

B.        Benlck  lft.,jiear  Rutland, 8693 

B.        ShKwabtUTFe^    ........  8346 

&        Pico  Ht.,  north  of  EllUngton, S954 

B.        EUlington  Peak, 4321 

RR    Waterbon  R  R  ttaCton,  . 436 

P.L.    Ht^backMt., KK 

R        Bto»eTlll>ife,n>otQf  Hantflelllft.i TOO 

R        Ibnafleld  HL,  the  Noae, 4094 

R        HaniflaUHt.,  the  Chin,  hlf^ieat, 4430 

P.L.   SterllnKCbaiB, 8700 

B.       CatoalBamK 4063 

rx.  itaNitaMk, «>n 


)  by  Google 


164        A.  Ouyot  m  Me  Appalaekittn  MounUii*  SjfOem. 


Pn^t  frcm  Lakt  Champlain  to  Mi.  Tihamtfroui  S.toW.^  JV. 

Hcifkr. 

L.  L«be  Champkin,  meui  IgtcI, tS 

B.  CrowD  Point  wveni, 606 

B.  Bradford  tkrm,  road  lammlt,        ......  CM 

B.  AtDVhlll  inmmlt  rokd,       .......  8U 

B.  BacbhoUov,  hamlet  water  of  Patnam  Crtck,   .          .           ,          .  710 

B.  Punfleld,  VBter  of  Putiuun  Creek,           .....  BID 

B.  Height  of  land  dWldlng  the  Hadson  and  St.  LAWrmee  mfn,  IIW 

B.  Hammond'n  furnace, 1183 

B.  Paradox  Creek  U  Hammond'a  ww-mill,            ....  fill 

B.              "          "      "  croHliiK  of  road  from  Paradox  I^ka  to  Rooi'a,    .  BTS 

B.  Bamiolt  of  rond  betiTeenFaradozcroMlDgand  JobnMiii'i  pond,      .  12S6 

B.  JahnBon'a  pond,      ........  liU 

B.  Snmmlc  of  road  between  Jobnaon's  pond  and  Boot's  In  Sehroon  rallcy,  1262 

B.  Boot's  fann,  Kronnd,  In  Bcbroon  Vafiej,            ....  848 

B.  Stnrtevont'a  mill  oa  Mud  creek, 1113 

B.  Mndpond  creek,      ........  1306 

B.  aunuult  of  road  between  Hud  creek,  crosdng  of  rreneh'f,   .  aotS 

B.  Trench's  &nn,  road  before,           ......  1W3 

B.  Grand  Bonai  river,  bridge,          ......  1T8S 

B.  Bummlt  rood,  west  of  Boreaa  river,         .....  193S 

B.  Lake  Saofbrd  at  Mlllpood, ITSl 

B.  Adirondack  Vlllafre,  or  Hclntjre's  iron-wmka,  faotol,  .                     ■  11S5 

B.  a  amin  It  above  Beaver  Marab, 9^3 

B.  Lake  Golden, STSB 

B.  Hndaon  River,  Great  Bend, G3U 

B.  Limit  of  trees  on  Ht.  Harcy  and  WhUc&ce,     ....  4851 

B.  HL  Tabawos  or  ML  Marcv,          .           .           ,  S87B 

L  Lake  Henderson, ISSO 

L  Head  of  Falls, 8590 

L.  SurbcQ  of  Beaver  musb,  .      '     .                                                      ■  3877 

L.  enmmit  at>ovo  Beaver  marab,       ......  BUB 

L.  Bur&ce  of  opaleaceot  River  (Budaon),    .....  STU 

Tbese  la«t  Ave  -^ItltDdes  are  derived  from  levela  above  Lake  Bandlbrd  tiAot  br 
ProfL  E.  N.  Horaford. 

CtTLllINATIM'Q  REGION  OP  THE  SOUTHKBN  SeCTIOS. 


Valley  of  1h*  Simauouia. 

RR    Junction  of  PUt  Creek  witli  Smmwm  Slvcr,  .  2250 

B.       Joseph  atepp's  hoQse,        .......  2860 

B.       Burnett'i!  lionac 9^8 

iB.       Lower  Mountain  borne,  Jeaie  Stepp^  hmae,  floor  of  PIbcml  .  9770 

S.       W.  Patton's  cabin,  end  of  caniage  road S3M 

B.       Beating  place,  brook  behind  last, 88SS 

B.       UpperMoanl4dn  house,     .......  5346 

B.       Passage,  main  branch  of  SwaonaM*  ab<HM  Btepp'a  aacendlog  to 

B.  Toe  River  Gap 8903 

In  the  Blue  ^tlgt. 

Toe  River  Gap,  between  Potatoe  Top  and  High  FfaiDaelB,  618B 

nigb  Pinnacle  of  Blue  Kldge, Sm 

Rockj  Knobs,  BOUtb  peak,  ......  6306 

Big  apriDK  on  Rockj  Knobs GOW 

Qrejbeard, U<B 

Craggy  Chain. 


I 


ga,?aa.: 


Cnesy  nnuade,     ...... 

The  Black  ifMntoui,  mans  thai*. 
Polaloe  Top,  ...... 

MLHltchen 

Mt  Olbbs 

Btepp'a  Gap,  tbe  cabin,       .  .  .  .  . 


zecbvGoOgIc 


A.  €httfot  Mt  the  Appmlaekian  Mountain  Sgttem,  18fi 

HL  Hallback  (or  Boj^okn,  6408 

BUck  Dome  (or  Hitctiell'i  Itl^  pmk,  or  CUngBMin  of  StM«  m*p),  6TDT 

Dome  Gap, 6S53 

BidwiD  CuQB  (Qa;ot  of  Bute  au^), 6671 

BairyBew, 6610 

BearOap, 0384 

BUck  Brolher  (SandoE  or  Sule  mw), e«19 

CatUUFeak, 6611 

Rocky  Tnll  Gap, 6389 

Bocl»  Tnll  Peak, 64B8 

Cattail  Qap, S7W 

Deer  ML,  North  Point, tBSS 

Long  Bldge,  SoDth  Point, 6S0S 

"        "       Middle  Point, «2a» 

"       NorthPoint, 63*8 

Bowlen'i  Pjramld  Nortb  End, eS4B 

Bhctatock  Engb, 6880 

Teates'i  Knob, (S9TS 

Cock's  Comb 5436 

Oant!/  Bho-  Vallty. 

Oreeopoodi a Th.  WQaon's, hlgbeat  liouBa,     ....  sass 

Th.  WOion'a  new  honie,    .......  8110 

Whoelen'  oppodt«  Big  Ivy  Gap, S943 

Cattail  foiliJanctloniriaiCuierlHTei; 2S78 

fiandofer  Gap  or  low  Gap,  Bommlt  of  Road,      ....  8178 

BunUTllle,  coortsquore,      .......  2840 

Oreen  Homitaln  near  BnmiTlIle,  tLlgheit  point,  4340 

Oroap  of  Iht  Rta.1t  Mtnadaai. 

Smnmit  of  Road  from  finrnsrUIe  to  Toe  RlTer,  SISO 

To«  River  ford  on  the  Road  fiom  BorniTUle  to  tba  Bom  MooBtaln, .  SlSl 

Bailj'i  -  


Bi1o;'i  hoDse  foot  of  Roan  ML,  Valloj  of  litUe  Rock  creek,  »TST 

.    T^ow  teot  aborre  Brin^,  ""' 

Uttle  T^ow  Hoont,  h^ienU      . 
The  cMd  apring  eummlt  of  Roan, 


P.L.    T^ow  fcwt  aborre  Br1n>a, filSS 


P.L.    UtUe  T^ow  Hoont,  h@ie»L S19S 


iMvRIJKe&llN.B.  continuation  of  Roan  Ml,  6380 

RoaoblRhBlnir, 63BB 

Boon  hl^  Knob, 6306 

Atm  BimmOi*  io  Qtam^vtket  Uomtab^ 

Sonth  Toe  RlT«r  Ford, 258S 

Toe  RlTer;  fbrdnear  Antrej's,    ......  S547 

Nortb-Toe  IUtct  fonL  below  CtilldiTlIle,          ....  S6S9 

Blue  Rldee,  head  of  Brash;  creek B4S6 

LlnTille  rlyer  ford  below  head  of  Bruih;  creek,           .           .  3397 

UnvUlc  K»er  at  Plercj'e, 8607 

Headwaters  of  Llnrllle  and  Watangn  lUTer,  foot  of  GrandfUher  Kt.  41DD 

Grsnd&ther  Mt.  amnmit,              ......  S8B7 

WaUDgBBltoratSchuir^aU^nnd, 3917 

TajlorsTllle^enneaaee,     .......  SSBG 

White  Top,  Viiglnia,  comer  <JTenn.  and  N.  Car.  SSaO 
Front  BimmaU  to  1A«  MaUJB. 


eatProffiJ 


V.       ^gJTfi  core  at  Proffitta,     . 
B.        Wolb' camp  Gap,    . 
IL        Bald  He.  smnmll  of  highest 
The«e  four  points  computed  li;  m 
AaTldson  CoBego. 

ValU;/  of  t/u  Big  Ay  Or-k. 
B.        DOllnKham'i  home,  below  Teates'  Knob,  or  Kjc  Batt 
'[inctlbnof  ttaetbrceforluof  BlglTy, 
<n  Carter'*  hoase. 


XK.   Monthof  iTjRher,  bjXdlraadaniTi?, 


zecbvGoOgIc 


IM        A.  Ouyot  on  Vu  AppaUukian  Mountai*  SjftUm. 

MMOKm  or  TBI  aauT  buau(  Nocnn. 
Fnm  AUitntU  to  MU  PHtnA, 

B.        Aihevllle  conrthoiue,        .......  SiSO 

B.        Sulphnr  iprliig;s,  tha  Bprine,         ......  S0S3 

B.        HomliiT  coTB  M  Balomon  SiiTl«'i, S513 

B.        LitUe  Pi^  wMt, 47H 

fi.      OreUPligth, 6TS7 

Big  Pigton  VaUtif. 

R        Fortu  of  PlKOD  at  CoL  CMhcj'L 27DI 

B.       Eut  fork  orPlgeon,  M  Csp.  TL  Lenoir's 98G5 

B.        WaynetTillCL  cDnnhauui,  .......  2TSS 

B.        Snlphar  ipriiur,  RleblMiii  Tklln,  at  Juum  Lon^  Siq.,                   .  XTIS 

R        Mr.  HUI'b  (arm,  on  Crabtree  creek, 3714 

a        Crab  Tree  creek,  below  HIU'i  larm, SSSt 

B.        Cold  Houiulci,                  SOBS 

Ckaiii  of  i3u  BUkUmd  Saluan,  Mkmk  RiMmd  Ormk  Mrf  Sig  Pigmt  Jlixr. 

B.       Rlchtand  (reek,  at  E.  Uedford'a, S03S 

B.       E.Hedrord'Bl(Uin,footorUckrtoDeUt.,          ....  8000 

&        lickMooe  HoDDtab G707 

B.       Deep  Fleeon  Otip, 4X7 

B.       Cold  Spring  HonDtain, WIS 

B.       Double  Spring  Ht., 6380 

B.       lUcbtudBalBam.orCau^fH'kBaliamdlTlde,  M2iC 

K        CUmnerPeah, B234 

B.       Spniefl  Ridge  Top, Wm 

B.        Lone  Balgam,           .,.,,...  6Bt8 

&        Old  Bald,  bmd  of  BIchlBud  Creek, OTM 

Chain  e/  Wuttner  BM. 
B.       Weetener  Bald  North  Peak, 


Gnat  ififUb  Chun  e/  BaUam  JTowiteuu  Mmmk  Btttt'i  CMfc  aiutBoee  CrttJr. 

EL  Enoe  Flott'i  Iknn  Noith  foot  of  chain,   .....  8D(S 

S.  Old  Field  HoonUin, MOO 

B.  Hackelben?  Knob, B4H 

S.  Enoa  Flott'n  BaUam  flnt  BaUam  North  Bud,    ....  6D»7 

B.  Jouileaka,  or  Jones'  Balsam  N.  Point,    .....  63IIS 

B.  ■'  "       fl.  End, B056 

B.  Rockitand  Knob, OOCS 

B.  Brother  Plott, 63W 

S.  Amo«  Plott'i  Balaam,  or  QN«t  divide, 6373 

B.  Kockj-bce, 6031 

9.  Whlle-Bock  Bldge, 6538 

B.  Bkck-Hock S81S 

B.  FanOer-EDOb, G3B0 

S.  Perry  Knob, S098 

VaUiy  o/  Bcctf»  Omk. 

i.  LoTe'i  Sawmill,  imKlehland  Creek, SSU 

3.  Haclnre'i&nn  "  " 838S 

3,  Boad  0^  head  of  SooU's  Creek, S85T 

3.  John  BrowD'a  bra,  Scott'i  Cr«dt  Talle; S040 

S.  Bnaon'slknn, S178 

3,  John  Lore's  Esq.,  ftrm, 2BM 

3,  Webster  Conrthonae, 1303 

FaUiy  of  TbioMyiM  Md  CrihifanM. 

1.  TnckMegee  Blver  and  mill  below  Webiter,  near  road  to  Qulla,       .  1004 

3.  JoncUoD  of  BaTannoh  ereek,        ......  SOOl 

8,  "        "     ScoU'a  creek, 1977 

3.  QnaUatows,  mala  store,     .......  imS 

3.  Soco  RlTcr,  ford  to  Oconalnfteo, IBOO 

3.  Boeo  Q«>,  road  anmoiU,     .......  4ML 

i.  lnuw  Ffott'i  brm,  la  Jonatluu'i  CiMk  TaH^,  SM 


zecbvGoogIc 


A.  Quyet  oit  Hu  AppalaehitM  Moutttain  St/ttem.  187 

HtWit. 

OcoMlnllM  B]T«r,  Jmetlon  Bndte;  fork,        ....  SSOS 

Boben  ColUoi,  Ew).,  blebat  boiue, 9B0O 

JnnciloD  of  IUtciu,  and  Slnlglit  totia,           ....  {JjTO 

JonctJoii  of  BuDcb'a  creek,           ......  SSW 

LsflM  Enob,  bead  of  ttn^ht  foHi  oT  Ocoiwlaftea  lUrtr,  SESS 

ThBrmomeCer  Knob,          .......  fllST 

iutou  Eilob, tsao 

Tiicomer  Eoob,      ........  6188 

Ht.  Oavot,  (eo.iiMii«d  by  Ur.  BdcUct),  Id  TenneHM,  &ae 

Ml.  Henry 6878 

Ht.  Alexander, 6447 

Mt.  AleZBDder,  Sontb  {Mtk,          ......  6309 

Ibe  Tbrea  Brother*,  blgbeit  or  eential  podt.    ....  BSOT 

The  Tbnnderknob, B6Sa 

Laurel  peU, Sg3S 


B.  Top  oT  Rlchlud  Bldge, HU 

B.  IndloD  Gap, fi817 

B.  Peck'*  peak, KOB 

B.  Ut.OcoDa, 6186 

B.  RifrtiChand,  oinewOap, SOBS 

a.  Ml  Mlojcni, .                                 .  • e6M 

Grctip  of  BulUuad,  ThuuMM 

B.  CeDtnl  peak  or  Kt  Laeonte, BflS 

B.  "VfeU  peak,  or  Ut.  Cartla 6B68 

B.  North  pMk,  or  Ul  Safford, 668S 

B.  Crow  Snob 6981 

B.  Neighbor, 6771 

B.  MmterKnob, 6018 

B.  ToDuOMwk  Qtf, 6460 

B.  Alnm  Cave,  .........  4971 

B.  Alnm  Caya  creek  Juncdon  with  little  Flfeoii  Birer,    .  8848 
Ortat  Bmahy  Mmtniaiiu,  SoMh  of  Seai  Oap. 

B.  Bead  Gap, sm 

B.  Mc  Colliiu, 6188 

B.  CoUlM  Gap, 57H) 

B.  MlLot 6448 

B:  CUngnunn'B  Dome,           .......  6660 

B.  HLBnrkler, 6599 

B.  ChimqrEnob, 6GS8 

B.  Kg  Stone  Ht.  hiad  of  Fonin  Bldge, 6614 

B.  Big  Cherry  Gap 48SS 

B.  Comer  Knob, G&4S 

B.  Forney  Ridn  peak, 6087 

B.  Snaky  Honnlaln, 6196 

&  niDDderhead  Uonntaln,     .......  66S0 

B.  Eagle  Top, 61S3 

a.  Bpcnce  Cabin, 4910 

B.  Tarke^Knob, 4740 

B.  OpotsumOap, 8840 

B.  North  Bald, 4711 

B.  Tbe  Great  Bald's  Central  Peak,  near  the  Qap  of  little  TeniutMe,  4929 

B.           1       »       u       Booth  Peak, 4708 

H.  TeoneMee  Birer,  Hardin'),          ......  899 

B.  Clillboiree  Ht  Summit  rood  to  Uoutvale  Spring*,  £462 

B,  Houtvale  Sprtntti  TenneHce,  Main  Bnlldlng,    ....  UBS 

The  numerons  altitades  measared  in  the  Bnminer  of  1860  da- 
liag  SD  ezplorslioQ  of  tvo  months  oot  being  readjr  for  publica- 
tion, will  be  giveo  in  another  commonioation. 

Princeton,  New  Janey,  Jannaiy,  1S6L 


)  by  Google 


M.  C.  Lea  on  Picntmie  Add. 


Abt.  XIV. — On  the  Formation  of  Picramic  Acid;  by 
M.  Cabet  Lea. 

It  18  to  Mr,  A\ia4  Girard  that  we  owe  the  first  isolaUon  of 
]>icrnmic  ncid,  and  correct  determinatioD  of  its  constitution.  His 
views  however  of  tlie  circunLitancea  under  wliich  it  is  formed  do 
not  filtogether  agree  with  the  results  of  my  observations,  and  I  ad- 
vert to  them  now,  because  his  second  paper  contains  a  criticism 
on  the  results  obtoined  by  another  chemist,  which  criticism  I 
think  depends  upon  .in  inexact  view  of  the  reactions. 

In  .1  paper  putiHshcd  by  Dr.  Evan  Pugh  in  Licbig's  Annalen, 
he  endeavored  to  establish  the  identity  of  picramic  acid  witli 
Wohler's  nitrohffimatic  acid.  Mr.  Girard,  wnile  he  agrees  with. 
Mr.  Pugh  in  his  conclusions,  rejects  his  experiments  and  reason- 
ings  ns. insufficient. 

"This  chemist,  in  fact"  he  says  "proceeded  exactly  as  Mr, 
Wohler  bad  done  before  I  demonstrated  the  form.ition  of  picra- 
mic acid  by  means  nf  sulphydric  acid.  His  process  consists  in 
mixing  picric  acid  with  protosulphateof  iron,  boiling  with  excess 
of  baryta,  precipitating  the  soluole  baiyta  salt  with  amrnonincnl 
acetate  of  lead  and  Jinalli/  in  decomposing  l/ie  lead  sail  bij  sulphy- 
di-ic  acid.  Now  it  is  evident  that  under  these  circumstances, 
even  supposing  that  the  protoxyd  of  iron  had  not  converted  the 
picric  acid  to  picramic,  the  sulphydrio  acid  alone  would  have 
produced  this  reduction,"  * 

At  first  sight  this  conclusion  seems  perfectly  legitimate,  so 
much  so,  that  it  is  probable  that  no  test  by  experiment  was 
thought  necessary.  Had  such  been  made  it  would  have  been 
ascertained  that  sulphydric  acid  is  wJtolly  without  poiver  to  redaco 
picric  acid  whether  free  or  in  combination  with  lead,  to  picra- 
mic acid. 

The  fact  appears  to  have  been  overlooked  that  sulphydric  acid 
is  quite  incapable  of  producing  this  reaction  either  upon  picric 
acid,  or  as  far  as  my  experiments  go,  upon  any  picrate.  It  is 
the  alkaline  sulphids  that  possess  this  power,  and  not  free 
Bulphydric  acid,  a  circumstance  which  has  not  been  noticed,  in 
consequence  of  chemists  operating  on  solutions  of  picric  acid  in 
alcohol  to  which  excess  of  ammonia  had  been  added.  When 
sulphydric  acid  is  passed  through  such  a  solution,  sulphydrate 
of  ammonia  is  formed  and  acts  on  the  picric  acid. 

Sulphydric  acid  maybe  passed  through  solutions  of  picric 
acid,  picrate  of  potash  or  picrate  of  ammonia,  either  at  ordinary 
temperatures,  or  at  a  boiling  heat,  for  any  length  of  time,  with- 
out producing  the  slightest  enect  On  the  addition  of  excess  of 
alkali  the  reducing  eSect  of  the  sulphid  formed  is  immediate. 
Phlladelplus,  Nor.  SO,  IGeO. 

*  Cmnpte*  tUndu^  sUi,  S9. 


zecbvGoOgIc 


M.  C.  Lea  on  Ettimation  of  Nitrogen,  etc. 


Abt.  X.V. — Remarks  on  a  proposed  Procese  for  the  Estimation 
q^  Nitrogen,  and  on  an  Addimetric  Process  ;  by  M,  Cahey  Lea. 

In  a  late  number  of  tlie  London  Chemical  News*  a  modi&car 
tioQ  of  Will  and  Yarreptrapp's  proceas  for  the  estimation  of  ni- 
trogen is  proposed  by  Mr.  J,  Walker.  He  decomposes  the  sub- 
stance in  a  combustion  tube  in  the  ordinary  vay,  but  instead  of 
conducting  the  products  of  the  oombuation  into  cblorhydric  acid, 
conducts  them  into  solution  of  chlorid  of  zinc,  and  in  place  of 
determining  the  ammonia  in  the  usual  manner,  determines  the 
amount  of  oxyd  of  zinc  precipitated  by  it  "  This  process,"  the 
author  observes,  "  has  been  practised  by  me  for  the  last  two 
years,  and  gives  most  accurate  results,  and  I  con  with  perfect 
confidence  recommend  it." 

Few  chemists  would  be  apt  to  adopt  a  process  so  obTiously 
worthless,  but  as  its  author  recommends  it  especially  for  the 
analysis  of  manures,  and  as  in  that  way  it  might  be  employed 
for  technical  parposes,  it  seems  desirable  that  its  gross  inaccu- 
racy should  be  pointed  out.  Ozyd  of  zinc  is  well  known  to  be 
easily  soluble  in  ammonia  salts :  if  a  drop  of  caustic  ammonia 
is  let  to  fall  into  a  solution  of  pure  neutral  chlorid  of  zinc,  it  oc- 
casions a  precipitate  of  oxyd,  if  nov  solution  of  sal-ammoniac 
be  added,  the  precipitate  redissolves.  Obviously  if  more  am- 
monia, instead  of  sal-ammoniac,  is  added,  sal-ammoniac  is  formed 
by  the  decomposition  of  the  zinc  salt,  and  a  portion  of  the  pre- 
cipitate is  redissolved  by  it,  or  to  speak  more  correctly,  a  portion  . 
of  the  oxyd  of  zinc  which  is  liberated  by  the  ammonia,  is  held 
in  solntioQ  by  the  sal-ammoniac  The  necessary  result  must  be 
an  under-estimation  of  the  ammonia,  leading  to  errors  of  such 
magnitude  as  would  render  the  process  wbolly  unfit  even  for 
the  roughest  technical  process. 

In  consequence  of  overlooking  the  frequent  solubility  in  alka- 
line solutions  of  certain  metallic  oxyds  and  basic  salts  insoluble 
in  water,  even  chemists  of  experience  have  been  led  into  singular 
errors.  Dr.  Friedrich  Mohr  in  his  interesting  book  on  volu- 
metric Analysis,  highly  recommends  a  process  proposed  by 
Kiefier  for  acidimetric  estimation,  and  which  is  briefly  as  follows. 
Salphate  of  copper  in  solution  is  treated  with  liquid  ammonia 
until  the  precipitate  formed  is  nearly  redissolved ;  it  is  then  fil- 
tered, diluted  to  a  certain  strength  and  constitutes  the  test  liquid. 
If  this  be  dropped  into  an  acid,  or  an  acid  solution,  after  the  ad- 
dition of  a  certain  quantity  a  precipitate  falls,  the  appearance 
of  which  Kieffer  and  Br.  Mohr  consider  to  mark  the  moment 


•  Not.  a,  1880.  p.  280. 
Am.  Joca.  9cT.— Sbcohd  Series,  Voi-  XJCXI,  So.  IB.— MiRca,  1881. 
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of  the  exact  saturation  of  the  acid  liqnid  by  the  joiat  action  of 
the  ammonia  and  copper.     Dr.  Mohr  observes  :* 

"  Done  le  moindie  exc^  de  la  liqueur  de  dosage  formera  nn 
pr^ipit^  bien  net,  tout  k  fait  insoluble  dans  la  £ssolutiou  des 
deux  eels  compl^tement  neutres."f 

Here  is  an  important  error,  this  precipitate  ia  bj  no  means 
insoluble  in  such  solutions,  it  ia  Boluble  with  considerable  iacility 
in  solution  of  sulphate  of  ammonia  (in  the  above  passage  Dr. 
Mohr  refers  more  particularly  to  the  dosing  of  sulphuric  a<ad) 
and  also,  though  to  perhaps  not  to  so  great  an  extent,  iD  sola- 
tioQS  of  sal-ammoniac  and  of  nitrate  of  ammonia.  Consequently 
when  the  precipitate  appears,  it  is  because  the  solution  is  satu- 
rated with  it  If  it  were  not  that  the  effect  of  the  cupro-ammo- 
niacal  solution  is  directed  to  be  determined  empirically  and  not 
by  calculation,  this  solubility  would  have  led  to  discrepances 
no  doubt  sufficiently  great  to  have  awakened  suspicion.  But 
the  error  is  just  sufficiently  great  to  make  the  process  dangeroua. 
More  or  less  of  the  precipitate  is  held  ia  solution  accormng  as 
the  saline-  solution  is  more  or  less  dilute.  Consequently  if  the 
liquid  to  be  analyzed  contains  no  saline  matter,  the  error  may 
be  but  trifling,  the  error  in  the  analysis  correcting  more  or  less 
accurately  the  original  error  in  the  determination  of  the  "litre." 
This  mode  of  estimation  is  particularly  recommended  for  deter- 
mining the  quantity  of  free  acid  in  acid  saline  solutions,  but  here 
ia  just  where  it  would  be  most  fallible,  the  nature  and  quantity 
of  the  saline  substance  in  solution  exerting  a  powerful  influence 
on  the  solubility  of  the  precipitate.  It  is  evident  that  a  solution 
containing  6  grammes  of  free  sulphuric  acid  with  5  grammes  of 
sulphate  of  ammonia,  tested  in  this  way,  would  give  quite  a  dif- 
ferent result  from  one  in  which  5  grammes  of  &ee  acid  was  con- 
tained with  20  or  60  of  sulphate  of  ammonia.  Likewise  its  re- 
sults when  used  in  the  "  method  of  residues  "  must  be  false.  Ac- 
cordingly in  an  experimental  trial  by  Dr.  MohrJ  for  the  determin- 
ation of  magnesia  by  supersaturation  with  a  known  quantity  of 
sulphuric  acid,  and  determination  of  the  residue  of  ancombmed 
acid,  the  result  which  he  obtained  is  erroneous  by  4  per  cent 
Four  per  cent  too  little  of  magnesia  were  obtained,  because  the 
free  sulphuric  acid  was  over-estimated,  the  ammonio-cuprie  so- 
lution having  been  added  till  a  precipitate  was  obtained,  which 
as  we  have  just  seen,  does  not  fall  till  t^ter  the  saturation  point 
has  been  reached. 

The  precipitate  which  appears  in  all  these  cases  is  spoken  of 
by  Dr.  Mohr  as  hydrated  oxyd  of  copper,  I±  appears  to  bo 
basic  (probably  quadrobasic)  sulphate. 
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Id  nuking  these  observatioDS  on  a  single  process  of  Dr.  Mohr, 
I  wish  at  the  same  time  to  bear  testimony  as  to  the  candor  with 
vhich  he  hus  given  the  resnlts  of  his  experimental  trials.  The 
proposal  of  a  mode  of  analysis  snch  as  that  of  Mr.  Walker  is  a 
new  proof  how  much  it  is  to  be  regretted  that  any  chemist 
shonld  offer  a  new  mode  of  analysis,  without  having  first  con- 
trolled it  by  the  analysis  of  one  or  more  specimens  of  substance 
of  a  known  composition.  In  this  way  MM.  Crl^nard  and  Cruil- 
lermond  have  recently  proposed*  a  method  of  estimatiDg  the  qui- 
nine in  barks.  It  has  been  however  shown-^  that  not  only  the 
presence  of  ciQchonine  destroyed  the  accuracy  of  these  results, 
but  that  owing  to  a  mistake  of  the  authors  as  to  the  reaction 
of  the  sulphates  of  quinine  upon  tincture  of  logwood,  the  pro- 
cess when  performed  with  pure  quinine  gave  only  one-hdf  the 
true  result. 

In  connection  with  the  forgoing  observations  on  zino  I  may 
remark  that  an  error  has  crept  into  the  description  of  zino  reac- 
tions in  Gmelin's  Handbook.  It  is  there  stated  that  zinc  salts 
give  preciptates  with  ferrocyanid  and  ferridcyanid  of  potassium, 
both  of  which  are  soluble  in  chlorhydrio  acidlj:  As  respects  the 
precipitate  with  ierrocyanidj  this  is  certainly  ernmeous,  the  pre- 
cipitate does  not  redtssolve  in  that  acid. 

FhOBdol^u,  Dm.  S8,  18«0. 


Abt.  XVL — On  the  Dimorphism  of  Arsmic,  Ard-irrumy  and  Zinc; 
by  JosiAH  P.  CooKB,  Jk. 

The  rhombohedral  forms  of  arsenic,  antimony  and  zinc  are 
well  known.  Those  of  arsenic  and  antimony  have  been  deter- 
mined by  several  observers,!  ^'^'^  ^^'^  o^  ^'""^  S'^*  observed  by 
Noggerathjll  on  a  furnace  product  from  the  smelting  works  of 
the  Vieille  Montaigne  Zinc  Co.,  near  Aix  la  Chapelle,  was  sub- 
sequently redetermined  on  the  same  specimen  by  Gustav  EoscT 
It  is  the  object  of  the  present  paper  to  show  that  these  elements 
may  also  crystallize  in  regular  octahedrons  and  therefore  that 
they  are  dimorphous.  Supposed  monometric  crystals  both  of 
arsenic  and  zinc  have  been  previously  described  but  since  these 
observations  have  been  discredited,  the  author  has  thought  it 
best  to  publish  his  results. 

Arsenic. — In  the  "Journal  fiir  praktische  Chemie,"  vol.  xxii, 
S44,  1S41,  Eisner  describes,  as  crystals  of  arsenic,  octahedrons, 

•  Bep.  de  Cbimie  Appliqnfe,  IBEB,  p.  131.  f  Id«m,  IStO,  p.  61. 

t  Handbook,  toL  t.  p.  12,  CaveDiiiah  edition. 

I  See  deacHption  of  a  cryslnl  of  rliomboliedral  aneolc,  in  Proceeding*  of  Ameri- 
CM  AcwJemr  of  Arii  aud  Sciences.  tuI,  ili,  BS. 
.  I  PoggBndocff  Atui&Ua,  vol.  uttjh,  S2S.  ^  Ibid,  linr»iii,  in, 
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which  he  obtained  by  aubliming  a  mixture  of  araenious  acid  and 
charcoal  powder.  The  author  repeated  the  experiment  of  Eisner 
and  obtained  very  distinct  octahedral  crystals,  having  a  nearly 
black  color  and  bright  lustre,  which  were  undoubtedly  the  some 
as  those  observed  by  Eisner.  Similar  crystals  made  by  sublim- 
ing the  commercial  arsenic,  "  cobalt,"  in  a  glass  fiask  were  at  first 
sight  mistaken  by  the  author  for  crystals  of  arsenic.  Their  tru* 
nature  however  became  evident  on  boiling  the  crystalline 
mass  in  water  when  it  all  dissolred  with  the  exception  of  a  small 
quantity  of  a  black  amorphous  powder,  the  amount  varying 
with  different  specimens.  The  substance  diaaolved  was  easily 
recognized  as  arsenious  acid,  and  the  black  powder  as  finely  sut- 
diviaed  metallic  arsenic.  The  octahedrons  were  evidently 
merely  crystals  of  arsenious  acid  containing  as  a  mechanical 
mixture,  particles  of  metallic  arsenic  like  the  sand  in  the  crystals 
of  Fontainbleau  limestone.  This  result  led  the  author  to  make 
a  series  of  experiments  with  a  view  of  testing  the  possibility  of 
crystallizing  pure  metallic  arsenic  in  forms  of  the  monometrio 
system.  In  one  experiment  rhombohedral  crystals  of  arsenic, 
which  had  been  prepared  by  sublimation  in  the  usual  way,  after- 
wards  kept  under  water,  oeprived  of  air  by  boiling,  and  just 
before  using  dried  in  a  current  of  hydrogen,  were  introduced  into 
a  glass  fiask.  Through  this  fiask  wnich  was  fitted  with  a  cork  and 
glass  tubes  for  the  purpose,  a  gentle  current  of  hydrogen  was 
maintained,  the  gas  entering  at  the  top  and  passmg  out  near 
the  bottom  of  the  fiask.  As  soon  as  the  nask  was  known 
to  be  filled  with  hydrogen,  the  arsenic  was  sublimed  in  this  at- 
niosphere,  when  it  condensed  around  the  neck  forming  the  well 
known  metallic  mirror.  On  subsequently  breaking  the  fiask  and 
examining  the  mirror  with  a  microscope  (power  of  eighty  diame- 
ters) it  was  found  to  be  studded  with  a  istmct  octahedral  ci^staia 
haying  a  greyish  color  and  a  bright  metallic  lustre.  These  octa- 
hedrons were  recognized  as  belonging  to  the  monometrio  system 
first  by  measuring  the  angles  of  the  triangular  faces  and  finding 
that  they  were  equilateral  triangles,  second  by  the  general  "  hab- 
itus" of  the  crystals  especially  in  their  distorted  forma  which 
could  never  be  mistaken  for  truncated  rhombohedrona,  the  only 
form  with  which  they  were  liable  to  be  confounded.  The  crys- 
tals were  strictly  microscopic  and  could  not  be  distinguished  with 
apocket  lens  except  as  brilliant  points.  The  precautions  taken 
in  the  preparation  seemed  to  exclude  tlie  possibility  of  any  arsen- 
ious acid  being  present,  but  in  order  to  establish  this  fact  beyond 
a  doubt,  a  portion  of  the  metallic  crust  studded  with  the  crystals 
was  boiled  in  water  for  several  minutes  and  aflerwards  treated 
with  the  strongest  aqua  ammonim  for  twenty-four  hours,  but  the 
crystals  were  not  dissolved  by  either  recent  nor  was  theirsharp- 
ness  apparently  impaired. 

D.D.t.zea  by  Google 
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Id  another  experiment  araeniaretted  hydrogen  gas  was  reduced 
in  a  bohemian  glass  comboBtion  take  in  the  usual  way,  when 
teating  for  arsenic  only  on  a  larger  scale  and  witH  special  precau- 
tion in  order  to  ensure  the  exclusion  of  air  from  the  apparatus^ 
and  to  regulate  the  quantity  of  arseniuretted  hydrogen  in  the 
current  of  hydrogen  gas.  To  one  end  of  the  combustion  tube 
was  connected  by  a  cork  a  small  exit  tube  whose  open  end  dip- 
ped onder  mercury  the  other  end  was  connected  by  means  of  a 
tube  having  two  branches  each  provided  with  a  stop-cock  with 
a  hydrogen  generator  on  the  one  hand  and  on  the  other  with  a 
gas  botUe  generating  arseniuretted  hydrogen.  The  last  was 
provided  with  a  safety  tube  by  which  the  excess  of  gas  not 
needed  in  the  experiment  might  escape.  Before  heating  the 
combustion  tube  it  was  filled  with  hydrogen  from  the  generator  by 
which  a  uniform  cnrrent  of  ^as  through  the  tube  was  maintained 
daring  the  procesH.  A  portion  of  the  tube  two  or  three  inches 
long  was  next  heated  to  a  red  heat  and  then  by  opening  the 
■top-cock  a  very  small  amount  of  arseniuretted  hydrogen  was  al- 
lowed to  mix  with  the  hydrogen  current  and  the  experiment  con- 
tinued until  a  metallic  mirror  was  formed  on  the  glass  beyond  the 
heated  portion  of  the  tube.  This  mirror  examined  by  the  micro- 
scope, was  found  to  be  studded  with  minute  octahedral  crystals, 
which  were  submitted  to  the  same  test  as  before  and  with  the 
same  results. 

Antinumy. — JHo  crystals  of  this  metal  except  the  well  known 
rhombohedral  forms  ever  appear  to  have  been  observed.  Hauy 
formerly  supposed  that  he  had  discovered  in  antimony  the 
four  cleavage  planes  of  the  regular  octahedron  and  the  six  cleav- 
age planes  of  the  regular  rhombic  dodecahedron,  but  his  obser- 
vations were  made  ou  the  ordinaiy  regulus  of  antimony,  which 
is  DOW  known  to  have  rhombohedral  cleavages.  After  crystal- 
lizing arsenic  in  octahedron  by  the  process  last  described  the 
author  succeeded  in  obtaining  octahedral  crystals  of  antimony 
with  the  same  apparatus,  using  antimonu retted  hydrogen  in 
place  of  arseniuretted  hydro^n.  The  tube  was  heated  with  a 
Bunsen's  gas  burner  to  as  high  a  temperature  as  it  was  capable 
of  yielding  and  the  process  conducted  as  before.  On  breaking 
the  tube  and  examining  the  metallic  mirror  with  a  microscope  it 
was  found  studded  with  minute  octahedral  crystals.  They  were 
more  readily  obtained  than  the  corresponding  crystals  of  arsenic 
and  presented  the  same  characteristic  forms.  'The  solid  angles 
of  the  octahedrons  were  very  frequently  observed  modified  by 
the  Uacea  of  the  cube  and  in  one  case  at  least  the  edges  were 
truncated  by  the  faces  of  the  rhombic  dodecahedron.  These  mod- 
ifications are  of  importance  as  they  remove  all  doubt  in  regard 
to  the  system  of  crystallization.  The  crystals  being  microscopic 
their  inter&cial  angles  could  not  of  course  be  measured,  but  the 
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existence  of  these  modificationB  is  even  more  sads&ctoiy  evi- 
dence on  this  point  than  an  actual  meaanrement. 

It  is  well  known  that  oxjd  of  antimony  ia  capable  of  ciystal- 
Itzing  in  octahedrons  belonging  to  the  monometrio  system  and 
although  frcnn  the  construction  of  the  apparatus  it  was  deemed 
impossible  that  any  sensible  amount  of  air  conld  become  mixed 
with  the  hydrogen  in  the  tube,  yet  in  order  to  remove  all  doubt 
on  the  subject,  the  crystals  were  exposed  to  the  following  rea- 
gents. 

A  portion  of  the  glass  tube  covered  with  crystals  was  first 
boiled  for  &  long  time  in  water  and  subsequently  treated  with 
the  strongest  liquid  hydrochloric  acid ;  but  idthough  exposed  to 
the  action  of  the  acid  for  several  days  in  a  warm  room,  the  crys- 
tals were  not  dissolved.  They  also  resisted  for  some  time  the 
action  of  boiling  hydrochloric  acid,  but  after  prolonged  boiling 
l^ey  disappeared.  Exposed  to  the  action  of  chlorine  gas  at  a  veiy 
gentle  heat,  the  crystals  were  immediately  consumed,  leaving  no 
residue  and  rendering  the  gas  cloudy  from  the  fumes  of  chlorid 
of  antimony.  Lastly,  a  portion  of  the  tube  (on  which  was  de- 
posited nothing  but  distinct  octahedral  crystals),  was  treated  with 
a  few  drops  of  nitric  acid,  and  a  genUe  heat  applied.  The 
crystals  were  at  once  attacked  and  the  familiar  white  powder  of 
antimonious  acid  was  the  result.  This  dissolved  on  adding  a  few 
drops  of  hydrochloric  acid  and  the  solution  evaporated  nearly  to 
dryness,  diluted  with  a  solution  of  tartarie  aoid  and  subsequently 
treated  with  a  solution  of  sulphid  of  hydrogen,  gave  the  lam i liar 
red  precipitate  of  sulphid  of  antimony. 

Id  the  metallic  mirrors  of  arsenic  and  antimony  obtained  by 
Marsh's  test,  the  metals  seem  to  be  always  in  the  octahedral  mod- 
ification, and  when  deposited  slowly  are  more  or  less  crystalline. 
The  author  has  obtained  the  bestcrystalsbyreaubliming  the  me- 
tallic mirrors,  afler  they  were  first  formed,  in  a  slow  current  of 
hydrogen,  and  it  is  in  this  way  very  easy  to  obtain  the  crystals 
entirely  isolated  on  the  surface  of  the  glass  tube,  and  in  the  case 
of  antimony  the  author  has  traced  with  the  microscope  every  - 
gradation  between  the  distinct  crystals  and  the  granular  coating', 
which  forms  the  mass  of  the  mirror.  The  process  of  crystalli- 
zation in  the  formation  of  the  mirror  is  similar  to  that  of  sal- 
ammoniac  on  a  glass  plate  and  the  lines  of  crystals  shoot  out  ia 
the  same  way  parallel  to  the  axis  of  the  tube. 

Zinc. — In  the  "  Annalea  de  Chimie  et  de  Physique,"  vol.  xxii, 
37,  1848,  Nickl^  has  described  some  crystals  of  pure  zino  pre- 
pared by  M.  Favre  with  the  process  of  M.  Jacquelain  as  penta- 
gonal dodeoadrons  but  unfortunately  he  has  given  no  measure- 
ment of  angles  to  confirm  his  opinion.  This  observation  has 
been  questioned  by  G-ustav  'Rose*  on  the  gronnda  first  that  the 
*  Poggindorff,  AJUikleo,  toL  Ihxt,  tSS. 
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nuunillATy  coaco'etionB  of  zioc,  which  we  &equaitly  deposited  on 
the  cooIot  portion  of  the  retort  during  the  process  of  aistillation 
might  reacQly  be  mistaken  for  pentagonal  dodecahedrons  without 
any  exact  measurement  of  angles,  and  secondly  that  this  form 
which  is  characterized  by  a  peculiar  law  of  symmetry,  has  never 
been  obserred  onless  this  case  is  an  exception,  on  any  metallic 
crystals.  The  question  might  readily  be  settled  by  a  reexamina- 
tion of  the  origmal  spedmen  and  it  is  to  be  hoped  that,  if  they 
Btill  exist,  such  an  examination  will  be  made. 

In  "Poggeodorff's  Annalen,"  vol.  cvii,  441, 1869,  Gustav  Eose 
has  deacrioed  two  specimens  of  crystallized  brass  formerly  be- 
longing to  the  mineral  collection  of  Klaproth,  which  show  in  the 
cavities  of  the  mass  distinct  cirstals.  Rose  infers  that  t^eae  crys- 
tals belong  to  the  monometnc  system  rather  from  their  group- 
ing as  inmcated  by  the  striation  than  from  the  external  forma 
of  the  individual  crystals  which  was  too  indistinct  to  admit  of 
exact  determination.  This  subject  has  been  much  more  fully 
studied  by  Mr.  F.  H.  Storer  in  the  laboratory  of  Harvard  College. 
Storer  obtained  octahedral  ciystals  composed  of  zinc  and  copper 
in  the  varying  proportions  of'^the  constituents  from  pure  copper 
to  70  per  cent  of  zmc*  The  crystals  were  made  by  fusing  the 
metals  in  a  crucible  and  pouring  out  the  still  liquid  alloy  after  a 
crost  bad  formed  on  the  surface  as  in  crystallizing  bismuth  or 
flulphur.  They  were  all  too  ill-defined  to  admit  of  direct  deter- 
mination and  although  they  exhibited  similar  striations  to  those 
described  by  Rose,  the  striae  did  not  seem  to  the  author  to  fix 
the  system  of  crystallizatioa  with  such  clearness  as  to  exclude  all 
doabt  There  were  however  other  circumstances  which  were 
thought  to  point  out  the  system  of  the  crystals ;  first,  the  crys- 
tals resembled  precisely  the  artificial  crystals  of  magnetic  oxyd 
of  iron  which  are  frequently  obtained  as  a  furnace  product,  and 
which  are  known  to  belong  to  the  mon«metric  system.  The 
author  had  recently  the  opportunity  of  comparing  with  the 
brass  crystals  a  very  finely  cnaractenzed  specimen  of  this  mag- 
netic oxyd  in  the  minenil  collection  of  Dr.  Krantz  at  Bonn. 
Second,  the  whole  series  of  crystals  including  those  of  pure  cop- 
per had  the  same  characters  and  if  the  crystals  of  copper  were 
monometnc,  as  no  one  will  question,  the  rest  are  also.  But  assum- 
ing that  the  octahedrons  in  question  are  monometric,  this  fact 
has  no  bearing  upon  the  crystallizing  form  of  zinc  unless  it  can 
be  also  shown  that  there  is  no  definite  chemical  combination  be- 
tween the  zinc  and  the  copper,  or  in  other  words,  that  the  alloys 
of  those  metals  are  nearly  isomorpbous  mixtures.  Storer  has 
proved  this  point  as  the  author  thinks,  conclusively,  by  analy- 
^Dg  the  series  of  crystals  as  well  as  the  alloys  in  which  they 
were  formed.    The  full  dettdls  of  his  results  will  be  found  in  his 
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memoirs  in  vol.  vi,  of  the  Memoirs  of  the  Amerioan  Academy  of 
Arts  and  Sciences.  It  is  sufficient  for  the  present  purpose  to 
state  that  the  composition  of  the  crystals  was  in  every  case 
sensibly  the  same  aa  that  of  the  allov. 

This  investigation  seems  to  prove  tnat  zino  is  capable  of  assum- 
ing tt  monometric  condition  and  tlias  of  cryitalliziog  in  connec- 
tion with  copper  in  the  same  way  that  sulphate  of  copper  may 
be  made  to  crystallize  in  connection  with  sulphate  of  iron,  taking 
the  form  of  green  vitriol  although  it  generally  assumes  the  form 
of  another  system.  But  although  his  results  are  conclusive  ea 
far  as  they  go,  Storer  could  not  obtain  crystals  containing  more 
than  70  per  cent  of  zinc.  The  alloys  of  zinc  and  copper  con- 
taining more  than  this  per  cent  of  zinc  become  granular  on  cool- 
ing, and  do  not  yield  distinct  crystals.  The  following  observa- 
tions of  the  author  may  therefore  be  of  value  in  extending  the 
history  of  the  subject. 

During  the  course  of  some  experiments  on  the  compounds  of 
zinc  and  arsenio  a  farnace  product  was  accidentally  obtained 
composed  of  these  two  elements  imperfectly  fused  together  and 
mixed  with  cinders.  The  cavities  of  this  mass  were  lined  with 
very  brilliant  octahedral  crystals  having  a  bright  metallic  lustre. 
The  crystals  although  small  could  be  easily  measured  with  a 
reflective  goniometer  and  gave  the  exact  angle  of  the  monometrio 
octahedron,  A  sufficient  number  of  the  crystals  for  analysis 
was  separated  with  some  difficulty  from  the  gangue.  They  were 
dissolved  in  dilute  hydrochloric  acid  and  the  zinc  precipitated 
with  carbonate  soda  was  determined  in  the  usual  way.  The 
result  gave 

Zinc 81-18 

Arsenic, 18-82 

100-00 
The  quantity  of  arsenic  in  these  crystals  is  so  much  smaller  than 
the  amount  required  to  form  any  probable  definite  compound  that 
there  can  be  but  little  doubt  that  it  is  present  aa  imparity  and 
that  the  octahedrons  are  an  isomorphous  mixture  of  the  two  ele- 
ments. The  presence  of  a  certain  amount  of  impurity  seems  to 
favor  metallic  crystallization  and  it  is  possible  that  it  may  be  the 
disposing  cause  in  this  case,  inducing  as  it  were  a  monometric 
condition  in  the  zinc.  The  beautiful  lead  crystals  containing  a 
small  quantity  of  antimony  which  are  obtained  at  the  smelting 
works  near  Clausthal  in  the  Harz,  are  familiar  to  mineralogists, 
and  the  author  has  found  that  a  small  quantity  of  lead  on  the 
other  band  greatly  facilitates  the  crystallization  of  antimony. 
Similar  facts  have  been  noticed  in  the  case  of  bismuth  so  that  dis- 
tinct crystallization  instead  of  being  the  test  of  purity  in  the 
case  of  a  metal  is  quite  the  reverse.  To  what  extent  the  presence 
of  these  impurities  may  effect  the  crystalline  form  of  the  metal 
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has  not  yet  been  determined  bnt  it  is  certain  that  this  influence  is 
important  and  that  it  depends  as  well  on  the  amount  as  on  the 
nattire  of  the  impurity,  Laurent  and  Holms  (Ann.  de  Chimie  et 
Phys,,  [2],  vol-  Ix,  833),  state  that  zinc  containing  a  few  per  cent 
of  iron  crystallize  in  rhombic  prisms,  and  Warren  de  la  Bue 
also  (Philosophical  Magazine,  vol.  zxvii,  370)  has  analyzed  and 
measured  rhombic  prisms  of  zinc  having  the  compoeition,  zino 
90-00,  iron  2-56,  lead  6-00,  copper  1-44.  Acicular  crystals  hav- 
ing a  similar  composition  have  also  been  described  by  Erdmann, 
(Berzelins,  Traits,  ii,  620).  Moreover  the  author  observed  in  a 
furnace  product  similar  to  the  one  above  described  some  flexible 
acicular  crystals  which  he  analyzed  and  found  to  consist  of  zino 
91-3,  arsenic  87.  These  crystals  could  not  be  crystalloKraphi- 
cally  determined  but  they  were  undoubtedly  similar  in  form  to 
those  before  described  and  entirely  different  from  the  octahedral 
crystals  noticed  above.  Is  it  not  possible  that  all  the  prismatio 
cryatala  of  zinc,  which  have  been  described,  including  those  of 
Kdggerath  and  Rose,  may  belong  to  the  same  crystalline  system  ? 
If  BO  the  apparent  anomaly  presented  by  the  above  facts  would 
disappear,  and  as  the  observers  themselves  do  not  claim  that  the 
crystalline  system  has  in  either  case  been  determined  beyond  a 
doubt,  this  is  not  an  improbable  supposition ;  moreover  the  au* 
thority  for  the  rhombohedral  system  rests  on  a  single  specimen, 
which,  as  Bose  admits,  is  not  capable  of  exact  deternunation 
crystallographically  and  has  never  been  analyzed.  However 
these  facts  may  be  regarded,  the  octahedral  crystals  above  de- 
scribed appear  to  the  author  to  confirm  the  view  that  zino  is  ca- 
pable of  crystallizing  in  the  monometric  system,  but  he  doea 
not  attach  to  the  observation  any  weight  except  as  conflrming 
previous  results,  and  as  furnishing  additional  data  for  the  solution 
of  the  problem. 
Cunbriage,  Not.  14,  ISsO. 


Abt.  XYU.— General  Account  of  the  Eesulta  of  Part  II.  ofAe  dix- 
cussion  of  Hie  Djsclinometer  Observations  fiKuie  at  the  Oirard  Col- 
lege, Philadelphia,  between  1840  and  1845,  witlt  special  reference 
to  the  Solar  Diurnal  Variation  and  its  Annual  Inequality;  by 
A-  D.  Bache,  Superintendent  U.  S.  Coast  Survey. 

(Read  before  the  Amei>.  Amoc.  for  the  Adv.  of  Science,  at  Newport.) 

The  discussion  presented  last  year  to  the  Aasociatioti  embraced 
the  amplitude  of  the  solar  diurnal  magnetic  variation,  sa  well 
as  that  of  the  number  and  magnitude  of  the  disturbances  of  de- 
clination, in  reference  to  the  eleven  years'  period,  heretofore 
pointed  out  by  General  Sabine  and  others.  The  discussion  now 
presented,  is  of  the  annual  solar  diurnal  variation  and  its  annual 
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inequality.  The  complete  results  of  the  computations,  aa  in  the 
other  case,  will  be  given  in  the  Smithsoniaii  Contributiona  to 
Knowledge,  and  the  present  paper  will  contain  merely  a  general 
account  of  the  results. 

The  QornialB,  or  means,  freed  &om  the  disturbances,  are  osed 
in  the  discussion,  avoiding  thus  the  necessity  for  rejecting  the 
observations  of  months  in  which  disturbances  are  frequent  The 
same  course  is  followed  by  the  Bev.  Professor  H.  Lloyd  in  hia 
dJBCussioa  of  the  Dublin  obserrations  and  also  by  General  Sabine 
in  the  third  volume  of  the  discussion  of  the  Toronto  observations. 
I  therefore  return  to  the  hourly  normals  given  in  part  (I.)*  of  the 
discussion,  and  arrange  them  according  to  months  of  the  year,  cor- 
recting those  of  1845  for  index  error,  an  already  explained.  The 
tables  given  in  the  complete  memoir,  show  at  one  view  the  mean 
hourly  readings  for  each  month  una£fected  by  large  disturbancea, 
and  the  mean  hourly  position  of  the  magnet  in  reference  to  its 
genera!  mean  position.  The  solar  diurnal  variation  for  each 
month  is  readily  traced  in  the  table,  but  the  annual  inequality 
in  the  diurnal  variation  being  affected  by  the  secular  changee  ut 
less  distinctly  traceable.  To  give  this  result  distinctness,  each 
hourly  normal  is  compared  with  the  corresponding  monthly 
mean  value,  as  set  down  in  the  last  vertical  column  of  the  table, 
and  the  results  are  recorded  in  a  new  table.  The  sign  +  in  this 
latter  table  indicates  a  westerly,  and  the  sign  —  an  easterly  de- 
Section  of  the  north  end  of  the  magnet  from  its  mean  position, 
the  scale  divisions  having  been  converted  into  minutes  of  aro. 

The  distinctive  features  of  this  second  table  are  brought  out 
both  analytically  and  graphically.  The  inequality  in  the  diurnal 
variation  is  most  readily  seen  bv  comparing  the  horizontal  lines 
of  the  table  from  August  and  February  and  the  annual  variation 
appears  moat  plainly  by  carrying  the  eye  down  the  vertical  col- 
amns  for  the  hours  of  6  and  7  A.  m. 

The  annual  variation  depends  upon  the  earth's  position  in  its 
orbit,  the  di  urnal  variation  oeing  subject  to  an  inequality  depend- 
ing upon  the  sun's  declination.  The  range  is  greater  during 
the  summer,  when  the  declination  is  north,  and  less  during  the 
winter  when  the  declination  is  south,  and  passes  from  one  to  the 
other  about  the  time  of  the  equinoxes.  The  summer  and  win- 
ter means  are  therefore  tabulated  for  comparison  with  the  gene- 
ral mean.  Diagram  A  shows  the  type  curve  for  the  summer 
and  winter  periods  and  the  general  mean  of  the  year.  The  sum* 
mer  months,  April  to  September  inclusive,  give  a  diurnal  range 
of  nearly  \Q\  minutes  and  the  winter  months  one  of  6  J  minutes. 
Diagram  B  shows  the  same  results  in  a  different  form,  the  mean 
yearly  curve  of  the  first  diagram  fA)  being  straightened  out  to 
form  the  axis  of  the  second  (B).  The  curves  represent  the  wia- 
*  TU«  JooT.,  [S],  ToL  znx,  p.  SS. 
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ter  and  Bamoier  Tsriations,  the  ordiaates  being  the  difference  be- 
tween tboBe  of  the  yearly  curve,  and  of  the  winter  and  summer 
carves  respectively.    This  diagram  shona  very  perspicuously  the 

frogress  of  the  annual  Tarialion  at  different  noure  of  the  day. 
t  shovs  that  at  6  or  7  A.  M.  the  annual  vanation  ia  a  maxi- 
mam,  disappearing  at  a  quarter  before  10  A.  H.  That  it  reaches 
a  second,  (secondary,)  maximum  atlv.  u.  nearly  disappearing 
shortly  after  6  P.  u.  A  still  smaller  maximum  is  reached  afler 
9  F.  K.  and  half  an  hour  before  midnight  the  annual  variation 
igain  disappears.  At,  and  before,  and  af\x:T  the  principal  maxi- 
laam  between  8  and  7  A.  H,  the  annual  variation  causes  the 
north  end  of  the  magnet  to  be  deflected  to  the  eastward  in  the 
Bommer  and  to  the  westward  in  the  winter.  At  1  p.  H.  the  deflec* 
ti<ms  are  to  the  west  in  summer  and  to  the  east  in  winter ;  the 
range  of  diurnal  motion  being  thus  increased  in  the  former  sea- 
son  and  diminished  in  the  latter.  The  needle  is  thus  deflected 
in  summer,  more  to  the  east  in  the  morning  hours  and  more  to 
the  vest  in  the  afternoon  hours,  or  has  greater  elongation  than 
it  would  have  if  the  sun  moved  in  the  equator.  In  winter  the 
reverse  is  the  case.  The  range  of  annual  variation  from  sum- 
mer to  winter  at  Philadelphia  ia  about  3',  and  its  daily  rang« 
aboat  2'-6. 

Ia  diagram  C  similar  curves  are  siven  for  Philadelphia,  St. 
Helena,  Toronto  and  Hobarton,  of  the  winter  and  summer  pro- 
gress of  the  annual  variation.  The  comparison  indicates  that 
Toronto  and  Hobarton  are  not  normal  types  of  the  half  yearly 
deflections  and  the  near  coincidence  of  the  forma  at  Philadelphia 
and  Sl  Helena,  seems  to  show  that  the  type  for  diflerent  places 
is  one  and  the  same  in  general  character,  afiected  by  incidental 
irr^nlarities. 

In  reference  to  the  annual  variation,  Oen.  Sabine,  in  the-rectifl- 
eationa  and  additions  to-  the  last  volume  of  Humboldt's  Cosmos, 
expresses  himself  as  follows : 

"Thus  in  each  hemisphere  the  semi-annual  deflections  concur 
with  those  of  the  mean  annual  variation  fbr  half  the  year  and 
consequently  augment  them,  and  oppose  and  diminish  them  in 
the  other  half.  At  the  magnetic  equator,  there  is  no  mean  diur- 
nal variation,  but  in  each  half  year  tho  alternate  phases  of  the 
son's  annual  ineqttality  constitutes  a  diumal  variation  of  which 
the  range  in  each  day  is  about  8'  or  4',  taking  place  every  day 
in  the  year,  except  about  the  equinoxes,  the  march  of  the  diur- 
nal variati<Mi  being  from  east  in  the  forenoon  to  west  in  the  after- 
noon when  the  sun  has  north  declination  and  the  reverse  when 
Boatb  declination."  According  to  the  same  authority  the  atmval 
variation  is  the  same  in  both  nemispberes,  the  north  end  of  the 
magnet  being  deflected  to  the  east  in  the  forenoon,  the  sun  hav- 
ing north  declination,  whereas  in  the  diumal  variation  the  north 
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end  of  ihe  m^aet  at  that  time  of  the  daj,  is  deflected  to  the 
east  in  the  nomiern  hemisphere  and  to  the  west  in  the  southern; 
In  other  words,  in  regard  to  direction,  the  law  of  the  annual  va- 
xiatjoii  is  the  same  aa  that  of  the  diurnal  variation,  but  opposite 
in  passing  from  the  northern  to  the  southern  magnetic  nemi- 
sphere. 

Some  interesting  conclusions  as  to  the  law  of  change  of  the 
annual  variation,  will  flow  from  a  closer  diacuaaion  of  the  obser- 
vations at  the  two  hours  of  maximum,  namely  6  to  7  A.  H.  and 
1  to  2  F.  U.  The  general  table,  by  subtracting  the  annual  mean 
from  each  monthlj  value,  at  the  respective  hours,  gives  the  fol- 
lowing values  for  the  annual  variations  at  or  near  the  hours  of 
principal  and  secondary  maxima  of  range,  the  signs  +■  and  — 
indicating  as  usual  westerly,  or  easterly  deflection  from  the  an- 
nual mean  position. 


luuir;, 

+2-01 

-oW 

July, 

-iW 

+  1-26 

r.b™,j, 

fl-31 
+047 

August, 

Mmli, 

September, 

«• 

+II-1B 

+  1-06 

+1-41 

-1-14 

-1-38 

-|-0'9S 
-i-0'89 

November, 

+  !■« 

-186 

-1'90 

December, 

+a'3o 

-120 

The  greatest  range  at  6  to  7  A.  h.  is  6''0  the  easterly  deflectioQ 
being  greater  than  the  westerly  by  O'i.  That  from  1  to  2  P.  H. 
is  2'-7,  the  eastern  and  western  deflections  being  equal,  A  gen- 
eral inspection  of  the  columns  shows  that  the  solstices  are  approx- 
imately the  turning  epochs  of  this  annual  variation,  and  that  the 
signs  change  at  the  time  of  the  equinoxes.  To  determine  these 
points  with  the  more  precision  the  numbers  of  the  table  were 
expressed  by  an  analytic  formula.  According  to  this,  January  Ist 
and  July  Ist  (ten  days  ailer  the  solstices)  are  the  dates  of  the 
greatest  values,  and  the  transition  from  positive  to  negative  val- 
ues, and  the  reverse  will  occur  on  the  first  of  April  and  first  of 
October  (ten  days  after  the  equinoxes). 

A  table  is  given  in  the  memoir  showing  the  satis&ctory  coin- 
cidence of  the  observed  and  computed  values.  This  result  agrees 
with  that  deduced  by  a  different  method  by  General  Sabine. 

To  give  a  definite  determination  of  the  law  of  the  phenom- 
enon, so  as  to  embrace  the  whole  progress  shown  by  the  series, 
the  regular  solar  diurnal  variation  has  been  expressed  as  a  func- 
tion of  the  time,  by  four  terms  of  Bessel's  formula,  the  equation 
being  found  for  each  month,  and  also  for  each  half  year  from 
April  to  September  and  from  October  to  March  and  aJso  for 
the  whole  year.  Allowance  was  made  in  determining  the  co- 
ef&cients  for  the  different  weight  of  the  readings  at  the  even  and 
at  the  odd  hoon. 
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The  eqoatioii  for  the  whole  year  is  compared  with  that  giren 
by  Pro£  Lloyd  for  Dublin.  Eeference  is  made  to  the  monthly 
equations  deduced  by  Mr.  Karl  Kreil  from  a  consecutive  series 
of  observations  made  at  Prague  from  1840  to  1849,  aud  selected 
from  a  longer  aeries  of  thirteen  yeara, 

,  The  following  table  exhibits  the  close  correspondence  of  the 
computed  and  observed  mean  annual  value  of  the  regular  solar 
dinmal  variation. 


ta«Mi 

PbilndsJpU* 

Diorul 

0™p«i 

01-.fv«l. 

mHD  llm*. 

C,™|»™d. 

0  191 

-IHS 

-tf47 

-O'O! 

13  18i 

+8'fl9 

+866 

-0« 

-0-48 

-0-61 

+0'08 

18    ■' 

44'!8 

+4-82 
4-8-77 

+0-04 

-0-Bl 

-0-44 

-oo^ 

14    '■ 

+3-81 

-0'04 

-MT 

-Oil 

+  004 

16    " 

+2-17 

+2-76 

.-O'Ol 

-1>0B 

-119 

+0-10 

18    " 

+1-71 

+1'B0 

+0-09 

-1-8! 

-184 

-018 

„    „ 

+0-88 

+078 

-0-10 

-2-17 

-2-7! 

-OflB 

18    - 

+  0-B3 

+026 

-O'oe 

-8-*9 

-8-41 

-fr02 

19    " 

-OflT 

-007 

-000 

-8-44 

-8B0 

+0'08 

BO    " 

-0-88 

-oas 

-01DB 

-S'19 

-S-48 

+0-14 

SI    " 

-0-67 

-0-60 

+0-08 

10  - 

-OM 

-0J9 

-0*6 

22    « 

-OM 

-0-84 

+0-02 

u  - 

+!K)8 

+211 

+0-14 

28    " 

-0-67 

-071 

+0-14 

The  greatest  difference  at  any  one  hour  is  less  than  11"  and 
the  probable  error  of  any  single  computed  value  ia  zt0'-19. 

Diagrams  D  and  E  give  the  resulting  curves  for  the  computed 
hourly  values  of  the  diurnal  variatioa  for  each  month  of  the 
year.  Diagram  D  contains  the  curves  for  the  six  months  of  the 
summer  half  year  and  E,  for  six  months  of  the  winter  half  year. 
Pomtive  ordinates  correspond  as  before  to  a  westerly  motion  of 
the  north  end  of  the  needle,  and  negative  ordinates  to  an  east- 
erly motion.  Diagram  F  contains  the  type  curves  for  the  sum- 
mer, winter  and  the  whole  year. 

¥rom  the  computed  values  as  ^ven  in  the  the  table  assisted 
by  the  diagrams,  the  general  features  of  the  diurnal  variation 
and  of  its  annual  inequality  are  readily  deduced. 

The  general  character  of  the  diurnal  motion  is  nearly  the 
same  for  the  summer  half  year,  for  the  winter  half  and  therefore 
for  the  whole  year.  The  ^atest  eastern  deflection  is,  at  a  mean, 
reached  a  quarter  before  eight  a.  m.  being  a  quarter  of  an  hour 
earlier  in  summer,  and  half  an  hour  later  in  winter.  Near  this 
hour  the  declinatioa  is  a  minimum.  The  greatest  western  deflec- 
tion is  reached,  at  a  mean,  at  a  quarter  aner  one  o'clock  p.  u.,  a 
few  minutes  earlier  in  both  the  summer  and  winter.  At  this  hour 
the  declination  is  a  maximum.  The  diurnal  curve  presenta  but 
a  single  wave,  slightly  interrupted  by  a  deviation  occurring  dur- 
ing the  hours  near  midnight,  or  from  10  p.  M.  to  1  a.  m.  when 
the  magnet  has  a  direct  or  westerly  motion.  Shortly  after  1  a.  m. 
the  north  end  of  the  magnet  moves  easterly,  completing  the 
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OTcle,  ftod  arriving  at  its  eastern  elongation  shortly  before  8  a.  K. 
This  Qocturaal  deviatioii  is  well  mnrked  in  winter,  vaoislies  in 
sammeraad  is  but  slightly  perceptible  in  the  annual  curve.  Ac- 
cording to  the  investigatioos  of  G-enerul  Sabine,  it  is  probable 
that  if  the  effect  of  disturbances  was  completely  obliterated  in 
the  results,  this  small  oscillation  would  disappear.  In  summer^ 
when  it  is  not  noticed  the  needle  remains  nearly  stationary  from' 
8  F.  u.  to  3  A.  H.  The  type  curves  for  the  year,  show  a  similar 
result  The  diurnal  carves  for  the  months  when  the  sun's  decU- 
oation  is  north,  and  those  when  it  is  south,  resemble  each  other 
closely,  as  is  shown  by  diagrams  D  and  E. 

For  greater  precision  in  regard  to  the  epoch  and  amount  of  the 
diurnal  variation  we  must  recur  to  the  analytical  ezpreasiona 
representing  the  numbers  of  the  table. 

The  following  table  contains  the  results  for  each  month  and 
for  the  summer  and  winter  seasons  and  the  whole  year,  also  tho 
critical  interval  between  the  two  adjacent  hours  of  the  mean  po- 
sitions. 
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The  formulae  also  give  for  the  time  of  the  seondary  minimum 
of  eastern  declination  in  winter  9^  42°>  P.  u.  and  for  its  amount 
-0'-97. 

For  the  time  of  the  secondary  maximum  of  western  deoltna- 
tioD'  in  winter,  l""  15"  a.  m.,  and  for  its  amount  — 0''26 ;  differ- 
ences S""  33"  and  0'-71. 

For  the  secondary  minimum  of  eastern  defiection  for  the  year, 
IQb  llm  p,  jt.  and  its  amount,  — 0''62. 

For  the  secondary  maximum  of  western  deflection  for  the 
year,  1*^  13",  and  its  amount  —047 ;  differences  S""  02"  and  (V-IS. 

The  effect  of  the  season  on  the  critical  hours  is  well  marked 
in  the  foregoing  table,  the  eastern  elongation  occurring  earliest 
between  the  summer  solstices  and  the  autumnal  equiaox,  and 
latest  about  the  winter  solstice. 

DD.- zed  by  Google 
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The  eaatera  elongation  occurs  earliest  about  tke  winter  solstice 
and  the  same  holds  good  for  the  morning  epoch  of  the  mean 
declination.  The  afternoon  epoch,  hoivever,  occurs  earliest 
shortly  after  the  autunnnal  equinox,  and  latest  shortly  after  the 
summer  solstice.  Tha  critical  hours  which  are  most  constant 
during  the  year,  are  those  of  the  western  elongation  and  of  the 
morning  mean  declination.  The  greatest  difference  between  any 
month  and  the  mean  of  all  the  months,  is  81  minutes  in  the 
former  and  28  in  the  latter. 

To  exhibit  the  features  of  the  diurnal  variation  and  its  annual 
inequality,  a  graphical  representation  is  given  in  diagram  Q, 
The  magnetic  surface  is  formed  by  contour  lines  0''5  apart.    The 

carves  in  dots  ( )  are  lines  of  mean  position.     Those  in 

dashea  (  —  - )  are  eastern  deflections  from  the  normal  position 
and  the  full  lines  are  western  deSections.  This  Diacram  and 
the  table  from  which  it  is  deduced  are  immediately  applicable  to 
the  practical'  problem  of  furnishing  the  correction  to  be  applied 
to  a  single  observation,  made  at  any  hour  of  the  day  and  month, 
to  reduce  it  to  ita  mean  value.  It  also  renders  unnecessary  the 
development  of  the  annual  variability  of  the  coefficients  in  the 
analytical  expression.  The  diagram  distinctly  exhibits  the  diur- 
nal minima  and  maxima,  the  former  represented  by  a  valley,  the 
latter  by  a  ridge,  on  the  magnetic  surface. 

Nest,  the  magnitude  of  the  diurnal  range  is  studied,  Tho 
'following  table  exhibits  the  amount  of  the  deflection  at  the  east- 
em  and  western  elongation  and  the  diurnal  amplitude  of  the 
declinatioD  for  each  month  in  the  year  derived  from  the  equations. 
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The  diurnal  range  for  the  summer  months  is  10'-45,  for  winter 
months  5''66,  and  for  the  whole  year  7'-89,  all  corresponding  to 
an  epoch  about  a  year  and  a  half  removed  from  the  epoch  of  a 
minimum  of  the  solar  period. 

The  numbers  denoting  the  diurnal  range,  exhibit  three  re- 
markable features,  namely,  the  maximum  value  in  August,  the 
sudden  falling  off  in  September  and  October,  (Diagram  H,)  and 
the  minimum  value  in  November  and  December,  In  other  re- 
spects, the  progression  is  regular.  The  curve  is  single  crested, 
which  holds  in  the  eastern,  as  well  as  the  western  deflections 
when  viewed  separately.  This  is  of  special  importance,  as  it  is 
probable  that  the  intenereoce  of  these  separate  curves  at  othex 
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stations  chieSy  determine  the  doable  crested  cliaracter  of  the 
curves  of  diuroat  range.  The  curves  for  Milan,  Municl],  Gottin- 
gen,  Brussels,  Greenwich,  Dublin,  etc.,  for  instance,  exhibit  two 
maxima,  one  after  the  vernal  equinox  and  a  second,  gcoerallv- 
the  smaller,  about  the  summer  solstice.  The  system  to  whica 
Philadelphia  belongs,  is  exemplified  by  the  annual  progress  of 
the  diurnal  range  at  Prague  and  certain  Busaian  stations,  aa  at 
Nertschinsk,  but  more  closely  by  Toronto  as  seen  in  Diagram  H. 
Neither  station  appears  to  have  a  tendency  to  a  secondary  max- 
imum about  the  month  of  April,  so  that  the  maximum  about  a 
month  and  a  half  after  the  summer  solstioe,  is  a  well  marked 
feature  of  the  North  American  stations. 

In  connection  with  the  preceding  discussion  the  inequality  in 
the  magnetic  declination  from  year  to  year  next  claims  attention. 

This  subject  presents  greater  inherent  difficulties  than  the  di- 
urnal inequality,  on  account  of  the  dif&culty  of  keeping  the  in- 
strumeut  in  precisely  the  same  condition  of  adjustment  through- 
out the  year.  In  the  first  part  of  the  discussion,  I  had  occasion 
to  refer  to  this  circumstance  while  investigating  the  annual  effect 
of  the  secular  change,  and  it  was  then  shown  that  the  Philadel- 
phia observations  share  in  this  respect  a  similar  di£&culty  with 
other  stations  in  consequence  of  Tprtiich  the  results  must  be  re- 
ceived with  caution.* 

In  the  mean  monthly  values  of  the  dedinometer  readings  and 
in  their  differencea,  when  compared  month  for  month,  are  com- 
bined the  joint  effect  of  the  secular  change,  and  of  the  annual 
.inequality.  To  eliminate  the  e£Fect  of  the  secular  change,  condi-. 
tional  equations  were  formed,  which  give  a  value  deduced  by  the 
application  of  the  method  of  least  squares,  of  1'227  divisions,  as 
the  monthly  effect  of  the  secular  change.f  The  effect  of  the 
secular  change  was  deduced  from  the  mean  monthly  values,  and 
these  values  themselves  being  subjected  to  certain  corrections, 
which  the  numbers  show  to  be  necessary,  the  following  result 
for  the  annual  inequality  was  obtained. 

*  Dr.  Lloyd's  imtrnctiTe  Dote  on  tbia  nibject  ia  bii  dUcimioD  of  tb«  Dnblio  ob- 

Mrvatione  is  ai  fbUowa  ;  "  The  detanniiutiOD  of  the  anDual  variation  is  much  mora 
difficult  than  Uut  of  ths  diunifti,  both  on  lumtiDt  of  tba  much  snuiUer  frequency 
of  the  period  and  tba  difficulty  of  preserving  the  instrument  in  the  same  unchanged 
condition  during  the  much  foogec  time,  or  of  detanniDing  and  Rllovlng  for  it* 
chwigeH  when  the;  do  occur ;  accordingly,  although  the  annual  period  may  be  traced 
in  the  obsarvatiDni  of  Giiptn  and  ia  decidedly  diiplajed  in  thoM  of  Bowditch,  it 
has  evaded  the  reacarche)  of  recent  obaerren.  There  is  but  a  faint  iDdicstiuo  of  ita 
•lislence  in  the  Oiittingen  obaervalioni,  irhich  were  made  at  the  boun  of  B  a.  it.and 
1  r.  H.,  and  Prof.  Qauu  and  Dr.  Qoldamith,  find  in  the  analysis  of  these  obsertationt 
no  important  fluctuations  dependent  upon  aeoson.  A  similar  negative  result  is  de- 
duc«d  by  Dr.  I^moat  from  the  Munich  obierTationa  which  were  made  twelve  timaa 

*  '''i!!; 

t  This  value  B'-T  of  annual  chnnge,  though  not  preferable  tolho  vdlue  (4'-6)  d»- 
dneed  W  a  different  method  in  part  T  of  thie  discuaaion,  must  neceisarilj  be  em- 
ployed m  the  present  invettigatioD.  The  moit  reliable  rilam  S'-fi  wu  deduced 
fron  indepaodeiit  obaBrvatioui,  aa  already  anuonnced. 
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Thifl  result  has  been  adopted  as  representiog  the  annual  vari- 
ation. From  June  to  October  the  north  end  of  the  magnet  is 
accordingly  to  the  eastward  of  the  mean  annual  position,  (after 
the  elimination  of  the  secular  change,)  and  in  the  remaining 
months  of  the  year,  it  is  to  the  westward  of  this  position.  From 
the  vernal  equinox  until  after  the  summer  solstice,  the  motion  is 
to  the  eastward,  or  retrograde  in  regard  to  the  advance  of  the 
secular  change,  (to  the  westward).  This  is  in  conformity  with 
the  law  given  by  Dr.  Lloyd  in  the  Dublin  discussions,  the  motioQ 
of  the  magnet  there  being  to  the  westward  at  that  period  of  the 
year,  or  the  reverse  of  the  Philadelphia  deflection.  The  secular 
change  is  also  reversed.  The  west  declination  diminishing  at 
Dublin  between  1840  and  1843.  The  results  for  annual  inequal- 
ity from  seven  years  of  observation  at  Toronto,  are  also  brought 
out  aod  compared  with  the  Philadelphia  results.  The  secular 
change  at  Toronto  was  2'0,  whilst  at  Philadelphia  (1843)  it  was 
4'4.  In  regard  to  the  amount  of  the  inequality,  the  two  stations 
agree  remarkably  well,  the  range  remaining  slightly  below  2'  of 
arc  It  is  suppc^ed  that  this  range  at  the  same  station  is  increas- 
ing, or  diminishing,  as  the  secular  change  increases  or  diminishea. 


Aht.  XVTEL— J^  Z^iper  Silurian  Beds  of  Western  Tennessee  ;  and 
Dr.  F.  Soemer's  ibmograph;  by  ProL  J.  M.  Safford,  Leba- 
non, Tenn. 

To  no  part  of  Tennessee  has  the  attention  of  American  palsa- 
ontologists  been  more  frequently  directed  than  to  the  region  of 
"the  glades,"  in  the  western  part  of  the  State.  Kecently  atten- 
tion has  again  been  called  to  this  region  by  the  publication  of 
Dr.  Roemer's  valuable  and  elegant  monograph.*  For  this  work, 
which  we  welcome  with  great  pleasure,  we  are  much  indebted  to 
Dr.  Roemer.  It  presents  a  unique  local  fauna  of  great  interest. 
Setting  aside  a  few  forms,  the  species  he  enumerates  and  describes 
belong  to  abed  of  calcareous  shales  and  limestones  equivalent  to 
the  Niagara  group  of  New  York.  This  bed  I  have  denominated 
for  some  time  past,  in  my  unpublished  notes,  the  'sponge- bed,'  or 
the  sponge-bearing  bed,  the  appropriateness  of  which  name  is  at 
once  seen  by  referring  to  Dr.  Roemer's  monograph. 

*  IKe  SilDTiuha  Faaim  Dea  Weetlicbac  Tenneagea ;  Eine  P&lsontologiacbis  Mon- 
ogimpbn  TOO  Dr.  FerdioBiid  Roemer;  BrsBUu,  IBSU.    See  tliis  Journal,  zxsi,  127. 
Ax.  Jock.  8ci.— Secuni)  3ebiks,  Vol  XXXI,  No.  03.— Mabcb,  1661. 
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The  object  of  this  article  is  to  point  out  the  iact  that  the  fauna 
illustrated  io  the  above  work  is  not  the  only  one  occurring  upon 
the  glades.  Heretofore  not  a  little  confusion  has  existed  with 
reference  to  the  different  beds  of  this  region.  To  thia  day,  bo 
far  as  the  writer  knows,  no  complete  sections  have  been  pub- 
lished. To  present  the  number  and  order  of  the  beds,  and  to 
prepare  the  way  for  a  clear  understanding  of  the  formations  and 
their  condition,  the  following  section,  selected  from  the  materi- 
als gathered  for  my  Heport  upon  the  Geology  of  Tennessee,  ia 
given.  It  was  made  in  the  northern  part  of  Wayne  county. 
The  successive  beds  crop  out  along  a  line,  which  commencing  at 
the  level  of  the  Tennessee  river  (low  water)  at  Clifton,  and  run- 
ning back  nearly  four  miles,  terminates  at  the  top,  and  on  the 
end  of  one  of  the  spurs,  or  fingers,  that  jut  out  irom  the  high 
flat  lands  further  east.  The  beds  are  arranged  in  descending 
order.  The  term  Niagara  is  made  to  include  both  the  Clinton 
and  Niagara  groups  of  New  York. 


uionsl  fossila,  GB  TeeL 

8.  Stralft  (wlien  weathered)    blviih  or  p-eeniih   tilitetitu 

ihalt.     Kight    ft-et    at  the   Mse    interatratlfied  ■vM.Yi    IhiD, 

smootli,  fine-grninei)  MniiBtuDea  vhich  are  chaif^  with  indi- 

vjduali  of  a  small  lAngala,  43  fe«L 

1.  Finegrainrd  tandttotit  higblj  charged  witb  tha  aame 
Lingula  as  abuTC.  8  feet. 

e.  Orty  crinoidal  Limeiioiu~'Fotu\i  ohmenre  at  thia  point, 
— ihe  horiain,  however,  ot  well  ranrkeii  Lower  Helderberg 
rocka  at  other  points  in  Vfaynt  county,  2B  feet, 

B.  Glade  forming  Limeilonf land  Calem-emt  SAo/«.— Th« 
limestone  grey  often  conrae  crinoidal — snmi^tiine*  arjrillaceotn 
lally  ctmlaiuing  Inyer*  of 


Niagara,  the 
Bpoiigi-Biar- 
ing  htd. 


(chert.  90  leet 

4.  VttT'fgaied  Linuiione ;  hrownlsh-red  nnd  ^y  laven 
intenlrBtified— mnny  layers  argillaceooa — orlhoeerala  abuD. 
Juit  in  lower  part,  96  feet. 


3.  Blue  Lintftlrmt  in  rough  thicli-bedd«j  layen  imntaining 
SlTi^homtna  altemala,  S.  lenuitiriaia,  JJAjncBiwMo  incribei- 
tmi,  R.  dtiitata,  Cyclonema  hilix,  Columnaria  stellata,  Ac, 
!1  feet. 

1.  Btae  Sne-graitwd  JAmettoiu—m  thin  imooth  layer* 
separateil  by  ahaly  leavi-n — has  been  used  ai  "  Uydmulic 
Liinectone" — contnins  Orthit  letludinaria,  Rhj/natntlla  ma- 
ditto,  Liitgnla,  Trilobita.  Ac,  10  feet. 

The  beds  numbered  4,  5,  and  6,  represent  all  the  glade-form- 
ing limestones  and  shales,  and  it  is  to  these  that  attention  is 
eapecially  invited.     In  this  part  of  Wayne  county,  their  entire 

thickness  is  Been  to  be  211  leet 
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No.  4.  Variegaied  Jjimeatont. — This  bed,  the  fint  I  notice,  reals 
directly  upon  the  Hadw>n  river  rocks.  The  junction  is  well 
seen  at  Clifton  and  below  that  place,  for  several  miles,  along  the 
eastern  bank  of  the  Tenneesee  river.  This  bed  is  seen  in  the 
glade  region  occupying  generally  a  low  position.  Outside  of 
Wayne  and  HaTdiu  counties  its  base  is  rarely  seen.  The  vicin- 
ity of  Cliil^n  is  the  most  favorable  place  for  studying  the  entire 
bed,  that  has  come  under  my  observation. 

It  is  easily  recognized  by  interstratified  browniah-red  layers, 
some  of  which,  when  crinoidal,  furnish  a  pretty  good  marble. 
It  is,  however,  often  argillaceous  and  crumbling. 

Its  red  color,  due  to  sesquioxyd  of  iron,  may  indicate  its 
Clinton  affinities. 

This  bed  is,  in  general,  comparatively  barren  in  fossils.  Occa- 
sionally its  layers  are  crinoidal.  Atrypa  reticularis,  and  several 
species  of  orthocerala  are  met  with.  At  Clifton,  the  base  of  the 
bed,  the  entire  mass,  is  exceedingly  rich  in  individuals  of  several 
species  of  orthoceras  and  in  large  crinoidal  stems  and  roots.  The 
sponges  especialhr  are  abundant. 

No.  5.  Gray  Limestones  and  Sha^,  or  the  Sponge-bearing  Bed. 
— This  is  the  division  to  which  Dr.  Boemer's  fauna  belongs.  It 
is  a  series  of  gray  crinoidal  limestones  and  calcareous  shales,  th» 
latter  often  predominating.  On  the  sloping  marly  glades  the 
layers  of  limestone  frequently  crop  ottt  in  two  or  three  suocesB- 
ive  ledges  separated  by  masses  of  shale.  Thin  layers  of  chert 
often  occur  interstratified  with  the  limestone.  Fossils  abound,, 
among  them  Astraeospongia  meniscus  is  very  characteristic,  in 
feet  the  mass  might  well  be  called  the  Meniscus  bed. 

The  general  thickness  of  the  bed  is  ft'om  80  to  100  feet.  Iiv 
this  respect,  however,  it  is  quite  variable ;  at  a  few  points  the 
thickness  is  reduced  to  30  and  even  to  20  feet.  In  the  aectioa 
above  it  is  given  at  90  feet ;  it  is  quite  possible,  however,  that  a 
portion  of  the  overlying  bed  (as  in  it,  at  this  point,  no  character- 
istic fossils  were  olweryed)  ought  to  be  included,  thus  making 
the  thickness  to  a  small  extent  greater. 

The  Sponge-hearing  Bed  is  the  prevalent  rock  of  the  glade» 
in  Hardin,  Wayne,  Decatur  and  Perry  counties.  It  also  ocoursr 
to  soD3e  extent,  in  Humphreys,  Benton  and  Henry. 

Nearly  all  of  the  species  given  by  Dr.  Roemer  in  his  mono-^ 
graph  are  found  in  this  bed.  There  are  a  few,  however,  which, 
so  mr  as  my  observations  extend,  arc  cou&ned  to  the  bed  next 
above,  having  been  seen,  in  place,  only  in  these  rocks ;  the  most 
important,  perhaps,  ia  Pentamerus  galealus.  Spirifer  macropleura, 
{S.  Niagarensis,  var,  oligoptycha  of  the  monograph)  although  in 
New  York  a  Lower  Helderberg  form,  is  properly  included  in 
this  fauna  as  it  occurs  in  this  as  well  as  in  the  overlying  bed. 
Calceola.   Tennesaeensis,  Eoemcr,   is  the  same  as   C  Americana, 
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Safford,  described  in  a  previous  Dumber  of  this  Journal,  (vol. 
xxiz,  p.  248).  The  latter  name  most  give  plaoe  to  the  former. 
On  a  future  occasion  I  shall  have  remarks  to  make  upon  other 
ipecies  given  in  Dr.  Roemer'a  monograph. 

No.  6.  Lower  Eelderberg. — We  come  now  to  a  bed  of  Btrata 
presenting  a  fauna  quite  different  from  that  illustrated  by  Dr. 
Koemer,  It  occurs  well  marked  at  numerous  points  within  the 
glade  regioQ  and  in  the  counties  mentioned.  The  place  of  this 
bed  is  immediately  below  the  Devonian  shales  and  sandstones 
cropping  out,  when  present,  from  beneath  those  on  the  hill-sidea. 
At  many  points  it  is  the  surface  rock.  Many  of  the  glades, 
with  naked  summits,  present  only  Niagara  roeks.  Some,  how- 
ever, are  capped  by  this  formation.  This  division,  aa  a  bed,  and 
looking  over  the  whole  region,  is  to  a  considerable  extent  cut  up 
and  fragmentary. 

In  thickness  it  varies  much;  at  soniepointsit  is  entirely  absent, 
No.  7  or  8  resting  immediately  upon  llie  Sponge-bearing  bed; 
then  again  it  swells  out  to  60  or  70  feut,  and  perhaps  to  as  much 
as  100  feet  although  I  have  not  any  where,  as  yet,  measured  so 
great  a  thickness. 

So  far  as  it  regards  the  particular  section  presented,  it  is  not 
certain  that  No.  6  is  wholly,  or  even  in  part,  Lower  Hetderbei^, 
no  characteristic  fossils  having  been  seen.  It  marks,  however, 
the  horizon  of  these  rocks.  Within  a  few  miles  of  this  point, 
the  bed  holding  this  position  is  well  characterized  in  good 
sections.* 

To  my  mind  it  is  evident,  that  this  bed  waa  subjected  to  very 
considerable  denudation  before  the  deposition  of  the  Devonian" 
shales  and  sandstone ;  hence  its  variable  thickness,  or  its  absence 
when,  in  complete  sections,  the  latter  rocka  are  present.  Going 
further  back,  I  have  reason  to  think  that  the  floor  of  Niagara 
rocks,  upon  which  this  bed  rests,  was  also  previously  subjected, 
(but  not  in  so  great  a  degree,)  to  denudation,  and  hence  the 
varying  thickness  of  the  Niagara  bed.  This,  too,  will  explain 
what  appears  to  be  the  fact,  that  where  the  Niagara  bed  is  thin 
the  other  becomes  thicker,  the  two  in  this  respect  being,  to  a 
certain  extent,  complementary  to  one  another.  The  Helderberg 
sediments  filled  tip  the  hollows  and  basins  of  the  partially  deoa- 
ded  Niagara  Boor. 

Litholc^cally  the  bed  under  consideration  cannot  easily  bo 
distinguished  from  the  one  below  it.     But  its  fossils,  as  a  wuole, 

•  I  take  tbie  oppottnnity  of  pxpresaing  mj  thanks  to  my  friend  ind  former 
pupil,  A.  B.  Oant,  Jr.,  of  Cmvans  Mills,  Wayne  county,  fnr  vnluable  assiMMCe 
rendered  me  in  mj  investigalinns  on  Iniiian  (ad  Eigl*  creeks.  Mr.  Quit  has  dw> 
corered  MTeral  most  intereftin;  locslitiei  of  fbegils  in  both  Wftjoe  tod  Hardin 
eoantiea.  'Bis  ability  and  zeal  promise  mach  more  with  refereor*  to  the  iDlereaUng 
(eological  ffaturea  of  tliis  n'^i'.>n. 
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are  C[aite  different.  Here  the  ch&racteriatic  sponges  of  the  Ni- 
agara bed  disappear ;  and  so  do  the  crinoida]  forms  so  well  illoa- 
trated  bj  Dr.  fioemer. 

In  their  places  we  hare  other  species,  mostly  brachiopods,  the 
larger  portion  of  which  are  known  to  oncur  in  the  Lower  Hel- 
derberg  rocks  of  New  York.  Below  is  a  list  of  some  of  the 
described  species.  These  have  all  been  collected  by  the  writer 
from  the  bed  in  qaestion.  Most  of  them  may  be  found  in  all, 
or  nearly  all  the  counties  bordering  the  Tennessee  river.  With 
the  exoeption  of  the  last,  they  have  all  been  compared  directly 
with  New  York  specimens. 

RhjnohoDella  mutsbilit,  HaU. 

OrQiis  BubcarinatA,  Hall. 
"      ohl.ta,  Hall. 
"      Tarica,  Hall. 

Spirifer  perlamelloaa.  Hall. 

Strophomena  punctulifera,  Conrad. 

Pbacops  HndBoniciis,  Hall. 

AniRophyllum    Agasmxi,    Edwards 
anii  Baime. 


Eatonia  (Atrypa)  un^ariB. 
Merista      (")     laena 

H      bella,  Hall. 

Rhynchoipira  formosa,  HaH. 

"  globon.  Hall. 

Ifncleoapira  Tentricota,  Halt. 

"  concentrica,  Hall. 

Fantamentfl  Vemeuili,  Hall. 
"  galeatiu.  Hall. 

Dr.  Boemer's  beautiful  species,  BhynckoneUa  TenntMeensis,  as 
well  as  Athyria  lumida,  as  he  has  it,  ought  perhaps  to  be  included 
in  the  Lower  Helderberg  fauna;  I  have  seen  many  perfect  in- 
dividuals of  the  first  in  these  rocks,  and  but  a  few  uncertain 
fragments  in  the  debris  of  the  Niagara,  or  Sponge-bed ;  of  the 
second  species,  but  few  individuals  have  come  under  my  obser- 
vation and  I  am  more  in  doubt  as  to  its  true  position. 

The  following  among  the  brachiopods  given  in  the  monograph 
are  common  to  the  two  beds ;  Atrypa  reticularis,  Rhynconella 
Wilsoni,  Orthis  elegantula,  Spirifer  ("  Niagarensis ")  macro- 
pleara  and  Strophomena  depressa. 

"Within  a  few  months  I  hope  to  be  able  to  present  a  more  de- 
tailed and  systematic  account  of  these  rocks,  together  with  com- 
plete lists  of  the  fossils  they  contain. 

Lebanon,  Taaa,  JtavArj,  18S1. 
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Art.  XIX.— Correspondence  of  JOACmu  Bakbasde,  SiB  WIL- 
LIAM LOOAK  and  Jaues  Hall,  on  the  Taconic  System  and  the 
age  of  the  Fossils  Jbund  in  the  Bock  of  Northern  New  Mtgkmd, 
and  the  Qu^iec  Qr</up  of  Bocks. 

I.   Intbodddtdry  Reharkb, 

As  some  of  our  foreign  readers  may  not  be  acqaaiated  witb 
the  question  to  which  the  following  importaQt  correspondence 
telatea,  we  think  it  advisable  to  mase  a  few  explanatory  obser- 
vatioaa  by  way  of  introduction.  A  complete  history  of  the 
whole  subject  would  require  a  greater  amount  of  space  than  can 
be  afforded  and  we  shall  therefore  touch  only  upon  afew  of  the 
more  salient  points. 

The  rocks  under  discussion  occupy  a  belt  of  country  east  and 
west  from  twenty  to  sixty  miles  wide,  stretching  from  the  vicinity 
of  the  cihr  of  New  York  in  a  northerly  direction  to  Lake  Cham- 
plmn  and  thence  through  Vermont  and  Lower  Canada  to  Gape 
Gasp^  at  the  mouth  of  the  St.  Lawrence.  The  strata  consisting 
of  slates,  limestones,  sasdstones  and  conglomerates  are  greatly 
disturbed,  plicated  and  dislocated,  and  are  often,  especially  along 
the  eastern  side  of  the  belt,  in  a  highly  metaraorpnic  condition. 
On  this  side  they  are  overlaid  unconformably  by  upper  Silurian 
and  Devonian  rocks,  but  on  the  western  and  northern  margin  they 
are  in  contact  with  and  in  general  seem  to  be  a  continuation  of 
the  Lower  Silurian.  Some  of  the  slates  of  the  formation  closely 
resemble  in  lithological  characters  those  of  the  Hudson  River 
group  and  thus  along  the  western  side  of  the  region,  where  the 
junction  of  the  two  formations  occurs,  it  is  often  almost  impossi- 
ble to  draw  the  line  between  them.  The  dip  and  strike  of  both 
are  in  the  same  direction  and  throughout  extensive  areas  the 
newer  rocks  appear  to  plunge  beneath  the  older.  The  whole 
district  affords  an  excellent  example  of  those  cases,  so  well 
known  to  field  geologists,  where  the  true  relations  of  the  different 
masses  cannot  be  clearly  worked  out  without  the  aid  of  fossils 
and  where  the  best  of  observers  may  arrive  at  diametrically 
opposite  opinions. 

Dr.  Emmons,  one  of  the  geologists  of  the  New  York  Survey, 
early  convinced  himself  by  a  oareful  examination  of  these  roct^ 
that  they  constituted  a  distinct  physical  group  more  ancient  than 
the  Potsdam  sandstone,  the  latter  being  regarded  by  him  as  the 
base  of  the  Lower  Silurian  System  in  North  America.  Hia 
views  were  given  in  detail  in  1842  in  his  final  report  on  that 
part  of  the  State  confided  to  his  charge,  and  in  a  more  special 
manner  in  another  work  entitled  "  The  Taconic  Ststem,"  pub- 
lished in  1844.  In  this  latter  work  he  figured  several  species  of 
fossils  which  had  been  collected  in  different  parts  of  the  forma- 
tion.    Two  of  these  were  trilobitea  and  were  described  under 
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the  names  of  Alops  trilineatus  and  EUipttxxphala  asaphoidea.  The 
oUiers  were  graptolites,  fucoides  and  apparently  trails  of  anne* 
lides;  he  considered  all  the  species  to  be  distinct  from  any  that 
had  been  found  in  American  rocks  of  undoubted  Silurian  age. 
The  pre-silurian  age  of  the  formation  has  also  been  maintained 
by  him  in  several  more  recent  publicationa  such  as  his  "Ameri- 
can Geology  " — the  several  reports  on  the  geological  survey  of 
North  Carolina  and  in  his  "Manual  of  Geology." 

On  the  other  band,  Professor  Hall  placed  the  whole  region  in 
the  Hudson  River  group.  In  the  first  volume  of  the  Palfflontol- 
ogy  of  New  York  he  identifies  Atops  irilineaiaa  with  Triarthrta 
Jbakii  the  characteristic  trilobite  of  the  Utica  slate; — Elb'pto- 
etp/iala  asophoidea  be  refers  to  the  genus  Okmis  and  describes  as 
congeneric  therewith  another  trilobite  (0.  unduloslriatus)  said  to 
be  from  the  true  Hudson  River  shales.  It  is  scarcely  necessary 
to  state  that  these  identifications  have  always  afTorded  an  ex- 
tremely powerful  objection  against  the  correctoess  of  the  position 
assumed  by  Emmons,  because  no  species  of  trilobite  is  known  to 
range  from  the  Primordial  Zone  up  to  the  top  of  the  Lower  Si- 
lurian. Hall's  first  volume  was  published  m  1847  and  as  it  is 
unquestionably  the  most  important  work  on  the  Lower  Silurian 
Fossils  of  North  America  it  has  been  very  generally  accepted 
by  our  pliysical  geologists  as  a  guide.  It  is  not  surprising  there- 
fore that,  tn  all  the  discussions  that  have  taken  place  during  the 
last  fourteen  years  upon  the  age  of  these  rocks,  the  majority  of 
those  who  did'  not  profess  to  Iwt  naturalists  should  have  arranged 
themselves  ou  the  side  of  the  leading  Falfeontologist  of  the 
country. 

The  formation  was  traced  from  New  York  through  Vermont 
and  there  identified,  by  Prof.  Adams  the  State  Geologist,  with 
the  Hudson  River  group.  The  Canadian  Surveyors  continued 
it  with  great  labor  through  a  mountainous  and  partially  unin- 
habited country  for  nearly  five  hundred  miles  further,  from  the 
northern  extremity  of  Vermont  to  the  neighborhood  of  Quebec 
and  thence  along  the  south  side  of  the  St.  I^wrence  to  the  mouth 
of  that  river  at  Cape  Gasp^.  In  Canada  the  nomenclature  of  the 
New  York  Survey  was  adopted  for  all  the  formations  and  it  ap- 
pears from  his  several  reports  that  Sir  W.  E.  Logan  could  find 
nothing  in  the  physical  structure  of  the  country  to  authorize  him 
to  make  an  exception  in  favor  of  this  particular  series  of  rocka. 
It  has  therefore  always  been  called  the  Hudson  River  group  in 
the  publications  of  the  Canadian  Survey. 

It  will  be  seen  by  the  following  correspondence  that  the  new 
light  thrown  upon  the  question  of  the  age  of  these  rocks  by  the 
fortunate  discovery  of  alarge  number  of  ft»si!a  near  Quebec,  now 
teads  him  to  place  them  at  the  base  of  the  Lower  Silurian,  and 
as  he  states  that  the  shales  in  Vermont  in  which  the  trilobitee  no- 
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ticed  ID  Mr.  Barrande's  letter  to  Prof.  Brono  bftve  been  foand 
may  be  subordinate  to  the  Potsdam  it  Eeems  probable  tbat  Ae 
sequence  contended  for  by  Emmons  will  turn  out  to  be  at  least 
for  the  greater  part  the  true  one. 


On  TBS  Fbikoroial  Facna  and  tbm  Taconio  Strbu  ot  Euhori,  w  a 
LBFiER  TO  Prof.  Bbohn  ox  HamiLBKEa.* 

"  Puii,  Jnly  IS,  18«. 

" I  hare  recently  receivtd,  thanks  to  the  kJndneas  of  Mr.  E.  BiU 

luigs,  the  lenraed  palttontologitt  of  the  Qeologic&I  Survey  of  Ckuadk,  a 
very  interesting  pamphlet  entitled  'TwelfUi  Aqnual  Report  of  the  Re- 
gents of  the  Univerait;  of  the  State  of  New  York,  1869.'  If  yon  posaets 
ttiis  publication,  you  will  find  there,  at  page  59,  a  memoir  of  Prof.  J.  Hall, 
entitled  '  Trilobites  of  tba  Shalea  of  the  BudsoD  River  Group.'  This  sa- 
vant there  deacribes  three  species  under  the  names  Olenus  Thompioni, 
Olenu$  Vermontana,  and  Pellura  (Oleniu)  holopyga.  The  weil-deQned 
characters  of  these  trilobites  are  described  with  the  clearness  and  precia- 
ion  to  be  expected  from  so  skillful  and  experienced  a  paheontologiit  as 
James  Hall. 

"  Although  the  specimens  are  incomplete,  their  primordial  nature  can- 
not admit  <h  the  least  doubt,  when  the  deecriptions  are  read,  accompanietl 
with  wood  ei^ravings  which  the  large  dimensions  of  these  three  spe- 
eie«  render  suffidently  exsoL  The  first  is  105  millim.  long  by  80  broad, 
the  other  two  are  somewhat  smaller, 

"The  heads  of  ike  two  OUtU  being  deteriorated,  the  furrows  of  the 
glabella  cannot  be  recognized.  The  thorax  baa  a  common  and  remarkft- 
ble  character,  which  conaista  in  the  greater  development  of  the  third  seg- 
ment, the  Doint  of  which  is  stronger  and  longer  than  in  all  the  other 
pleura.  This  is  a  striking  resemblance  to  the  Paradoxtdn,  the  second  seg- 
ment of  which  has  the  same  peculiarity.  Besides,  there  la  an  intimate 
relation  between  these  two  primordial  types,  and  we  should  not  be  sur- 
prised if  America  furnished  us  with  forms  uniting  most  of  their  characUr- 
istics.  The  pygidium  of  0.  Thomptom,  the  only  one  that  is  known,  showa 
no  segmentation,  and  attests  by  its  exiguity  its  relation  to  a.  primordial 
trilobite.  P.  kolopyga,  by  its  whole  appearance,  resembles  the  species  of 
Sweden  so  well  known  by  the  name  of  P.  Searabaoidet. 

"  Thns  all  the  characters  of  these  three  trilobites,  as  they  are  recognized 
and  described  by  J.  Hall,  are  those  of  the  trilobites  of  the  primordial  fau- 
na of  Europe.  This  is  so  true,  that  I  think  I  may  say  without  fear,  if  M. 
Aagelin,  or  any  other  palnontologist  practised  in  distinguishing  the  trilo- 
bites of  Scandinavia,  had  met  with  these  three  American  forms  in  Sweden 
or  Norway,  he  would  not  have  he«tated  to  class  them  among  the  spedca 
of  the  Primordial  fauna,  and  to  place  the  schists  enclosing  them  in  ona 
of  the  formations  containing  this  fauna.  Such  is  my  profound  conviction, 
and  I  think  any  one  who  has  made  a  serious  study  of  the  trilobitic  forms 
and  of  their  vertical  distribu^on  in  the  oldest  formations  niil  be  of  the 
same  opinion. 

*  Proceed.  Boston  3.  N.  Uist,  vol.  Tii,  Dec.,  1S«0,  p.  S71. 
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"Beaidei,  alt  who  h&n  serionslj  studied  palfeontology  know  we))  that 
esch  geolo^u)  epoch,  or  each  fauna,  has  its  proper  and  characteristic 
fonnB,  which  oDce  extinct  reappear  no  more.  This  is  one  of  the  ^at 
and  (MBUdfnl  results  of  your  immense  researches,  which  have  generaltied 
tbi*  law,  rect^ized  by  each  one  of  us  within  the  limits  of  the  strata  he 
denmbea. 

"The  gr^t  American  paiaontoIoEist  arrived  )ong  since  at  the  same  con- 
c)asion,  for  in  1847  he  wrote  the  following  psasage  in  the  InlToduelion  to 
the  fint  Tolnme  of  the  Monumental  Work  consecrated  to  the  Palaeontolo- 
gy of  New  York.  , 

"•Every  step  in  this  research  tends  to  convince  us  that  the  sucoesu(»i 
of  strata,  when  clearly  shown,  furnishes  conclusive  proofe  of  the  eiistencs 
of  a  regular  sequence  among  the  earlier  organisms.  We  are  mora  and 
more  able,  aa  we  advance,  to  observe  that  ue  Author  of  nature,  though 
always  woiUng  npon  the  same  plan  and  produdng  an  infinite  variety  of 
forms  almost  incomprehensible  to  us,  has  never  repeated  the  same  forms 
in  anccessive  creations.  The  various  organisms  called  into  eiistence  have 
performed  their  j^ts  in  the  economy  of  creation,  have  lived  their  period 
and  perished.  This  we  find  to  be  as  true  among  the  simple  and  less  con- 
spicuous forms  of  the  palsaozoic  series,  as  in  the  more  remarkable  fauna 
of  later  periods.' — J.  Hall,  'Fal.  of  NerB  York'  i,  p.  xxiii." 

"  When  an  eminent  man  eipreeses  such  ideas  so  eloquently,  it  is  be- 
cause tfiey  rise  from  his  deepest  convictions.  It  must  then  be  conceived 
that  J.  Hall,  restrained  by  the  artificial  combinations  of  stratigraphy  pre- 
viously adopted  by  him,  has  done  violence  to  his  patteoutological  doctrines, 
when,  seeing  before  him  the  most  characteristic  forms  of  the  Primordial 
fauna,  and  giving  them  names  the  most  significant  of  this  first  creation, 
he  thinks  it  his  duty  to  teach  us  that  these  three  trilobites  belong  to  a 
liorizon  superior  to  that  on  which  the  second  &una  is  extinguished. 

**  In  effect,  according  to  the  text  of  1.  Hall,  the  three  trilobites  in  ques- 
tion were  found  near  Uie  town  of  Georgia,  Vermont,  in  schists  which  are 
superior  to  the  true  Rudson  Rivtr  grmip.  In  his  works  J.  Hall  does  not 
go  beyond  indicating  the  horizon  of  certain  fossils,  and  no  one  would 
think  of  asking  a  guaranty  for  such  indications.  But  on  this  occasion 
Uie  great  American  palieontologist  thinks  it  necessary  to  support  his  stra- 
tigraphical  determination  by  another  authority,  chosen  from  the  most  re- 
spectJibJe  names  in  geo)ogy.  The  followiog  is  the  note  which  terminates 
hia  Memoir. 

" '  Note. — In  addition  to  the  evidence  heretofore  possessed  regarding 
the  position  of  the  shaiea  containing  the  Trilobites,  I  have  the  testimony 
of  Sir  W.  E.  Logan,  that  the  shales  of  this  locality  are  in  the  upper  part 
of  the  Hudson  Kiver  group,  or  forming  a  part  of  a  series  of  strata  which 
he  is  inclined  to  rank  as  a  distinct  group,  above  the  Hudson  River  proper. 
It  would  be  quite  superfluous  for  me  to  add  one  word  in  support  of  the 
opinion  (rf  the  most  able  stratigraphical  geologist  of  the  American  conti- 
DenL* 

'  Now,  when  a  savant  like  3.  Hall  thinks  himself  obliged  to  invoke 
tntimoDy  to  guarantee  the  exactness  of  the  position  of  a  rew  fosrili,  it  is 
dear  that  the  d«terminalJon  of  this  position  is  difficult. 
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"In  order  to  undeTataiid  these  difficultiM  I  have  oonsalt«d  the  maps 
tad  documents  relating  to  the  State  of  Veimont  and  the  country  ia  vbich 
the  town  of  Georgia  is  situated,  ftnd,  although  the  library  of  our  Oeoto^ 
ical  Society  does  not  contain  all  that  one  could  wish  on  this  subject,  I  re- 
cognized easily  that  Georgia  is  placed  in  the  region  where  the  order  of 
■uccesaion  of  the  depoeita  is  the  most  obscured  by  foldings  and  disloca- 
tions ;  BO  that  the  posilion  of  the  schists  in  question  could  not  have  been 
determined  by  the  incontestable  evidence  of  direct  superposition.  Beaides, 
the  physical  appearance  of  these  schists  is  not  that  t^  the  rocks  constitu- 
ting the  typical  group  of  Hudson  River,  This  is  verified  by  the  Note  of 
J.  Hall,  for  it  tells  us  that  Sir  W.  K  Logan  ia  inclined  to  make  a  distinct 
group  of  these  schists  tuptrior  to  that  of  the  Hudson,  and  which  oonse- 
quently  would  crovm  the  whole  Zower  Silurian  divition  of  the  continent. 

"For  the  above  reasons,  the  geological  horizon  on  which  the  three 
Ottni  of  Georgia  were  found  appeiya  to  me,  at  first  view,  to  have  been 
but  doubtfully  determined,  and  in  complete  opposition  to  palseontotog- 
ical  documents. 

"  I  do  not  think,  then,  that  I  weaken  in  the  least  degree  the  respect  and 
confidence  justly  inspired  by  the  labors  of  the  American  savants  whose 
names  have  just  been  mentioned,  ivhen  I  ask  them  in  the  name  of  science 
to  make  new  researches  and  new  studies,  that  may  lead  to  a  final  and  cwr- 
tain  solution  of  this  important  question. 

"  Doubtless,  thanks  to  the  progress  of  our  knowledge,  we  are  now  no 
longLT  bound  by  tiie  ancient  cont^eption  of  the  simultaneous  extinction  and 
tlie  total  renovation  of  the  faunce.  As  fur  myself,  in  particular,  it  would 
not  be  possible  to  accuse  me  of  similar  views  at  the  moment  when  I  am 
publislting  the  explanation  of  my  doctrine  of  colonies.  But  you  will  per- 
ceive that  the  facts  which  1  invoke  in  support  of  this  doctrine  are  far 
from  euKtaiuing  the  reappearance  of  a  fauna  after  the  extinction  of  the 
following  tauna,  which  the  three  trilobites  of  Georgia  would  do,  if  they 
had  renlly  lived  after  the  deposit  of  the  Hudson  River  group. 

''  This  reappeariince  would  be  still  more  astonishing,  as  among  the  three 
great  Silurian  fauu;e  the  sfcond  fauna  occupies  the  greatest  vertical  space 
and  is  probably  the  one  which  enjoyed  the  longest  existence.  Thus,  to 
verify  such  a  reappearance,  the  mo^t  incontestable  ptoo&  are  required,  for 
such  a  di;cision  would  compel  the  entire  re-formation  of  one  of  our  moat 
important  scientific  creeds.  "  Yours  very  truly, 

J.   BAEKANDE." 

In  another  letter,  dated  Paris,  14th  August,  1860,  Mr.  Bar- 
rande  says : — 

"  You  will  easily  perc«ve  the  interest  and  importance  of  the  question, 
even  if  it  were  only  raised  «n  account  of  the  three  Olmi  of  Georgia ;  but 
it  takes  in  now  a  much  wider  field,  owing  to  a  letter  I  have  just  received 
from  Mr.  Billings,  official  Paleontologist  of  the  Geological  Survey  of  Can- 
ada, who  informs  me  that  he  has  found  lately,  in  the  schists  and  limestones 
jiear  Quebec,  considered  as  being  the  prolongation  of  those  in  question  in 
Vermont,  nearly  one  hundred  species,  almost  all  new.  Twenty-six  of  these 
come  from  a  white  limestone,  and  seem  to  him  to  be  the  true  repreaenta- 
livea  of  the  Frimojdial  fauna,  and  he  cites  among  them   OajioetphtUiiu, 
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ArioneUut,  Diiilloeephaliu,  etc,  that  is,  very  cbaTactariBtic  forms  of  this 

"In  another  limeatone,  which  is  gray,  he  finds  thirty-nine  Bpecias,  all 
different  irom  tba  first,  and  representing,  on  the  contrary,  the  most  dis- 
tinct types  of  the  second  fauna.  Finally,  the  black  (chista  furnish  him 
with  Gn^ptolita,  Linguia,  etc,  etc,  foesila  which  at  first  sig;ht  cannot 
determine  a  horizon,  because  they  are  found  upon  several  Silurian  hori- 

"  While  waiting  for  these  very  obscure  stratigrapbical  relations  to  be 
disentangled,  and  without  committing  in  any  manner  Mr.  Billings,  who 
should  preserve  the  independence  of  his  opinion,  I  may  yet  express  to  you 
my  view  wholly  personal,  aud  of  which  at  this  foment  I  take  the  entire 
responribility.  I  thinic,  then,  that  this  region  of  schists  and  limestones  of 
Vermont,  in  other  words  the  Taeorue  tygtem,  will  reproduce  in  America 
what  took  place  in  England  as  to  the  Malvern  Hills,  and  in  Spain  for 
the  Cantabrian  chain, — that  is  to  say,  the  Primordial  fauna,  after  having 
been  disFegarded,  will  regain  its  rights  and  its  place,  usurped  for  a  time  ' 
by  the  second  fanna. 

"  Yon  see  it  is  a  great  and  noble  qumti<Hi,  whose  final  solution  will  com- 
plete the  imposing  bamionies  existing  already  between  the  series  ofpalao- 
xoic  faunn  of  America  and  that  of  the  contemporaneous  faunse  o!  Europe, 
leaving  to  each  the  imprint  peculiar  to  ita  coutinent. 

"  I  can  well  imagine,  from  the  position  previously  taken  by  our  learned 
American  brethren  on  the  subject  of  the  Taconic  system,  Uiat  the  final 
solution  of  which  I  speak  will  not  be  obtained  without  debate,  and  per- 
haps some  wounding  of  self-love,  for  some  opinions  that  appear  to  be 
dominant  must  be  abandoned. 

"  But  experience  haS  taught  me  that  in  such  cases  the  most  elevated 
minds  turn  always  fiist  to  the  light,  and  put  themselves  at  the  head  of 
the  movement  of  reform.  Thus,  when  in  1850  I  recognized  the  Primoi^ 
dial  fanna  iu  the  Malvern  Hills,  where  the  second  fauna  only  bad  been 
foand.  Sir  Henry  de  la  Beche  and  Sir  Roderick  Murchison  were  the  first 
to  adopt  my  views,  to  which  little  hy  littJe  the  other  official  geologists 
agreed;  Edward  Forbes  ranged  himself  publicly  on  my  side  in  1863  in 
'  ihie  Qeological  Survey,'  while  others  still  hesitated,  until  now  there  is  no 
longer  any  opponent. 

"I  think  there  will  be  the  same  experience  in  America,  and  that  in  a 
few  years  from  this  time  the  opinions  of  your  savans  will  have  undergone 
a  great  change  as  regards  this  question. 

"  It  is  a  fine  opportunity  for  Dr.  Emmons  to  reproduce  his  former  ob- 
lervations  and  ideas  with  more  success  than  in  1844. 
"Yours  very  truly, 

J.   BARBANDE." 
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Pruiordiai.  Zone  of  Canada.*     (In  a  Letter  ADoaBsSBD  to  Mr. 

JoACHiu  Barrahdb  of  Paris,  bt  Sir  William  E.  Looak,  Dirbotdb 

07  THE  Oeol.  SuRVfir  OF  Canada.) 

Montreal,  Sm  Dec,  1881. 
H;  Dear  Hr.  Babbakck  : 

I  am  much  indebted  to  you  for  your  letter  of  the  6th  of  Au- 
gust, which  was  accompanied  by  a  copy  of  your  commanicatioa 
to  Professor  Brona  of  Heidelberg,  dated  16th  July,  Agreeably 
to  your  request,  I  took  an  early  opportunity  of  letttag  Mr.  Hall 
have  a  copy  of  your  communication  to  Prof.  Bronn,  and  he 
receiTed  it  on  the  11th  or  12th  September,  1860. 

I  am  of  coarse  aware,  from  the  correapondence  you  have  had 
with  my  friend  Mr.  Billings  and  myself^  how  far  yon  are  ac- 
quainted with  oar  discoveries  at  Quebec.  On  two  occaaiona,  just 
■  previous  to  the  receipt  of  your  last  letter  to  Mr.  Billings  (received 
the  8th  November),  I  devoted  the  short  time  I  could  spare  from 
other  engagements  connected  with  tlie  Geological  Survey,  to 
farther  researches  at  Point  Levi.  I  have  satisfied  myself,  not- 
withstanding the  conglomerate  aspect  of  the  bands  of  rock  which 
contain  our  new  fossils,  that  the  fossils  are  of  the  age  of  the 
Btrata.  Without  entering  at  present  on  minute  details  of  struc- 
ture, I  may  say  that  the  chief  part  of  the  specimens,  found  up  to 
this  time,  are  from  two  parallel  out-crops,  which  might  be  taken 
as  representing  two  distinct  layers.  If  they  are  such,  they  are 
comprehendea  in  a  thickness  of  about  150  feet ;  but  the  circum- 
atanoes  of  the  case,  connected  with  the  physical  structure,  make 
it  probable  that  the  one  band  is  a  repetition  of  the  other  through 
the  infiuence  of  an  anticlinal  fold  or  a  dislocation.  Both  oat- 
crops  dip  to  the  southeastward. 

From  the  more  northern  out-orop  (which  we  shall  call  A')  we 
have  obtained  Orlhis  1,  Lepttsna  1,  Camereila  1,  LinguJa  2,  Die- 
cina  1,  Agnoitua  S,  Gonocephalites  1,  Arionellus  4,  Dikelhixphalua 
6,  Ba^yuTua  4.  From  the  more  southern  out-crop  (which  wo 
shall  call  A')  we  have  Dictj/onema  1,  Orihis  2,  Lepteena  1,  Stro- 
photnena  1,  Camerelia  1,  Ci/rtodonSi  (?)  1,  Murchisonia  3,  PUuroto- 
maria  7,  HeUcoloma  2,  Slraparollus  2,  Qipulus  2,  Agnostus  1, 
Satkvurus  4,  Cheirurus  2,  Amphion  2.  From  a  third  out-crop, 
which  is  still  ferther  southward,  and  supposed  to  be  another 
repetition  of  the  same  band  (whicli  we  shall  call  A*),  we  have 
Orthis  1,  Camereila  1,  Asaphus  {A  lUanoirUd)  1,  Bat/iyurus  1. 
Tracing  A"  or  A^  round  the  extremity  of  a  synclinal,  and  find- 
ing occasional  indications  of  the  fossils  of  A'  and  A',  we  arrive 
at  a  position  on  the  south  side  of  the  synclinal.  We  shall  call 
the  position  P.     Here  the  band  A'  or  A»  ends,  but  a  bed  of 
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sandstone  a  little  abore  it  is  traceable  over  an  anticlinal  to  a  junc- 
tioQ  with  a  cooglomeral^  band  lower  than  A'  or  A',  showing 
that  A"  or  A*  must  merge  into  it.  Call  this  A'.  In  this  we 
hare  Aeapkiu  (A.  lUemmdes)  1,  Menocephalue  [M.  globosus)  1. 
These  two  species  occur  in  the  same  fragment  of  rock.  Of  all 
these  fossils,  1  Orthia  ia  common  to  A',  A'  and  A* ;  1  Iieptana, 
1  Oamerella,  1  Idnguia,  1  A^nostus,  and  1  Batkyurus,  are  common 
to  A'  and  A* ;  1  Asaphus  is  common  to  A'  and  A', 

The  dip  at  P  is  to  the  southeastward,  and  therefore  an  in- 
verted dip.  Northwest  of  this,  and  therefore  above  it,  at  such  a 
distance  as  would  give  a  thickness  of  between  200  or  300  feet, 
we  have  a  band  of  shale  with  nodules  of  limestone,  the  nodules 
made  ap  of  other  rounded  masses  in  a  matrix  holding  fossils, 
many  of  them  silicified.  From  a  few  of  these  compound  uodules 
we  nare  obtained  Orthis  11,  Leptcena  1 ;  this  band  we  shall  call 
B'.  A  band  like  this  occurs  about  half  a  mile  or  more  to  the 
south  west  ward.  It  may  be  a  higher  band,  or  it  may  be  the 
same  band,  but  we  shall  call  it  B'.  From  this  we  obtain  CW'- 
noidfsa  (columns)  3,  Orthia  1,  Oanwrdla  1,  Nautilus  1,  Orthoceraa 
1,  Leperditia  1,  Trihbitea  (2  genera  undetermined)  2.  In  another 
position  to  the  southeast,  ou  the  southeast  of  the  same  anticlinal 
previously  mentioned,  we  meet  with  a  conglomerate  band  sup- 
posed to  be  the  same  as  B' ;  but,  in  cas^  it  should  be  different, 
we  shall  call  it  B'.  Here  we  have  Orthis  3,  PleuTOtomaria  2, 
Murchisonia  1,  Ophiteta  1,  Hfdicoioma  1,  Nautilus  1,  Maclurea  1, 
Orthoceras  3  or  4,  Cyrtoceraa  1,  BathyuTUa  1,  lUcsnus  2,  Asaphus  1. 
Of  all  these  fossils,  1  Orthis  and  1  CamereUa  are  common  to  B ' 
and  B* ;  the  same  Orthis  and  Camerella  with  1  LepUxna  are  com- 
mon to  B',  A\  A*  and  A'. 

To  the  north  of  all  these  exposures,  and  on  the  northwest 
side  of  a  synclinal  running  parallel  with  the  synclinal  already 
mentioned,  fossils  have  been  obtained  in  a  cliff  of  about  100  feet, 
composed  of  limestone  conglomerate,  thin  bedded  limestones  and 
shales.  Their  equivalence  ia  not  yet  quit«  certain,  but  the  strata 
are  supposed  to  be  not  far  removed  from  A'  and  A'.  We  shall 
call  this  cliff  A.  The  fossils  from  it  are  Tkli-adium  1,  Orthia  1, 
Lingula  2,  Trilobites  (genus  undescribed)  1,  with  a  great  collec- 
tion of  compound  Qraptolidce,  described  and  being  described  by 
Mr.  Hall  under  the  genera  Qraptolithua  25,  BelioKtes  1,  Reteo- 
graplux  2,  PhyUograptus  6,  Dendrograptus  3,  Thamnograptus  3, 
DictyoTiema  3. 

I  have  given  you  these  details  of  localities,  because  as  the 
subject  requires  farther  investigation  we  do  not  jet  wish  to 
commit  ourselves  entirely  as  to  the  equivalency  of  separate  ex- 
posures. But  there  is  no  doubt  that  the  whole  is  one  group  of 
strata  deposited  under  one  set  of  alternating  circumstances.  The 
whole  fauna,  as  known  up  to  the  present  time,  is  composed  of — 
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Mollusca, S6       " 

Oraptolidffi 42       " 

Radiata, 4       " 
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Of  tills  fauna  not  one  species  is  found  in  the  Aniacoati  group, 
where  we  have  a  gradual  passage  from  the  fauna  of  the  Hudsoa 
River  formation  to  that  of  the  Clinton,  and  not  one  of  any  forma- 
tion higher  than  the  Chazy.  Mr.  Billings  reGogaizes  one  specif 
Maclurea  AtlaaHca  (Billings)  as  belonging  to  the  Chazy,  and  six 
species  as  belonging  to  the  Calciferous.  They  are  Lingula  Man- 
teUi  (Billings),  Gamerella  undescribed,  Ucculiomphahis  unde- 
ecribeiS,  HeTicotoma  uniangula4a  (Hall),  H.  perstriala  (Billings), 
and  one  remarkable  species  of  an  undetermined  genus,  like  a 
very  convex  Cyrtodonia,  which  occurs  both  at  Mingan  and  point 
Levi.  All  of  the  forms,  particularly  the  trilobites,  remind  the 
observer  of  those  figored  by  Dr.  D.  Dale  Owen  from  the  oldest 
fossiliferous  rocks  of  the  Mississippi  valley,  while  independent 
of  the  six  species  identical  with  Chazy  and  Calciferous  forms, 
there  are  many  others  closely  allied  to  those  found  in  the  latter 
formation  in  Canada. 

From  the  physical  structure  alone  no  person  would  suspect 
the  break  that  must  exist  in  the  neighborhood  of  Quebec,  and 
without  the  evidence  of  the  fossils,  every  one  would  be  author- 
ized to  deny  it.  If  there  had  been  only  one  or  two  species  of  an 
ancient  type,  your  own  doctrine  of  colonies  might  have  explained 
the  matter,  but  this  I  presume  would  scarcely  be  applicable  to 
80  many  identities  in  a  fauna  of  such  ao  aspect  Since  there 
must  be  a  break,  it  will  not  be  very  difficult  to  point  out  its 
course  and  its  character.  The  whole  Quebec  group,  from  the 
base  of  the  magnesian  conglomerates  and  their  accompanying 
magnesian  shales  to  the  summit  of  the  Sillery  sandstones,  must 
have  a  thickness  of  perhaps  some  5000  or  7000  feet.  It  appears 
to  be  a  great  development  of  strata  about  the  horizon  of  the 
Chazy  and  Calciferous,  and  it  ia  brought  to  the  surface  by  an 
overturn  anticlinal  fold  with  a  crack  ana  a  great  dislocation  run- 
ning along  the  summit,  by  which  the  Quebec  group  is  bronght 
to  overlap  the  Hudson  River  formation.  Sometimes  it  may 
overlie  the  overturned  Utica  formation,  and  in  Vermont  points 
of  the  overturned  Trenton  appear  occasionally  to  emerge  flrom 
beneath  the  overlap. 

A  series  of  such  dislocations  traverses  eastern  North  America 
from  Alabama  to  Canada.  They  have  been  described  by 
Messrs.  Rogers,  and  by  Mr.  Safford.  The  one  in  question  comes 
upon  the  boundary  of  the  Province  not  over  a  couple  of  miles 
trom  Lake  Champlain.  From  this  it  proceeds  in  a  gently  curv- 
ing line  to  Quebec,  keeping  just  north  of  the  fortress;  thence  it 
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coasts  tlie  north  side  of  the  Island  of  Orleans,  leaving  a  narrow 
margin  on  the  island  for  the  Hodson  Biver  or  Utica  formation. 
From  near  the  east  end  of  the  island  it  keeps  nnder  the  waters 
of  the  St.  Lawrence  to  within  eighty  miles  of  the  extremity  of 
Gaspd  Here  again  it  leaves  a  strip  of  the  Hudson  Biver  or 
Utica  formation  on  the  coast 

To  the  southeast  of  this  line  the  Quebec  group  is  arranged  in 
long  narrow  parallel  synclinal  forms  with  many  overturn  dips. 
These  synclinal  forms  are  separated  from  one  another  on  tne 
main  anticlinals  by  dark  grey  and  even  black  shales  and  lime- 
stones. These  have  heretofore  been  taken  by  me  for  shales  and 
limestones  of  the  Hudson  Biver  formation,  which  they  strongly 
resemble,  but  as  they  separate  the  synclinals  of  the  Quebec  group 
most  now  be  considered  older.  I  am  not  prepared  to  say  that 
the  Potsdam  deposit  in  its  typical  form  of  a  sandstone  is  any- 
where largely  developed  above  these  shales,  where  the  shales  are 
in  greatest  force.  Neither  am  I  prepared  to  assert  its  absence, 
as  there  are  in  some  places  masses  of  granular  quartzite,  not  far 
removed  from  the  oiagnesian  rocks  of  the  Quebec  group,  which 
require  farther  investigation  ;  but,  from  finding  wind-mark  and 
ripple-mark  on  closely  succeeding  layers  of  the  Potsdam  sand- 
stone where  it  rests  immediately  upon  the  Laurentian  series,  we 
know  that  this  arenaceous  portion  of  the  formation  must  have 
been  deposited  immediately  contiguous  to  the  coast  of  the  ancient 
Silurian  sea,  where  part  of  it  was  eveu  exposed  at  the  ebb  of 
tide.  Out  in  deep  water  the  deposit  may  have  been  a  black 
partially  calcareous  mud,  such  as  would  give  the  shales  and 
linriestones  which  come  from  beneath  the  Quebec  group. 

In  Canada  no  fossils  have  yet  been  found  in  these  shales,  but 
the  shales  resemble  those  in  which  Oleni  have  been  found  in 
Georgia  (Vermont).  These  shales  appear  to  be  interposed  be- 
tween eastward  dipping  rocks  equivalent  to  the  magnesian  strata 
of  the  Quebec  group,  and  they  may  be  brought  up  by  an  over- 
lapping anticlinal  or  dislocation.  We  are  thus  led  to  believe 
that  these  shales  and  limestones,  which  may  be  subordinate  to 
the  Potsdam  formation,  will  represent  the  true  primordial  zone 
in  Canada. 

Mr.  Murray  has  this  season  ascertained  that  the  lowest  rock 
that  is  well  characterized  by  its  fossils  in  the  neighborhood  of 
Sault  Ste.  Marie,  near  Lake  Superior,  really  bdongs  to  the 
Birdseye  and  Black  Biver  group,  and  that  it  rests  on  the  sand- 
stones of  Ste.  Marie  and  Laclocne,  the  fossiliferous  beds  at  the 
latter  place  being  ttnged  with  the  red  color  of  the  sandstone 
immediately  below  them.  These  underlying  Lake  Superior 
rocks  may  thus  be  Cbazy,  Calciferous,  and  Potsdam,  and  may  be 
equivalent  to  the  Qnebec  groap  and  the  black  colored  shalea 
beneath.    The  Lake  Superior  group  is  the  upper  copper-bearing 
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series  of  that  region,  and  resta  uDconformablj  upon  the  lower 
oopper-be&ring  series,  wliich  is  the  Huroaian  system.  The  upper 
copper-bearing  series  holds  nearly  all  the  metals,  including  gold, 
ana  BO  does  the  Quebec  group,  each  making  an  important  metal- 
liferous region.  Each  when  unmetamorphosed  liolds  a  vast 
collection  of  red  colored  strata.  The  want  of  fossils  in  the  Lake 
Superior  group  makes  it  difficult  to  draw  lines  of  division,  but 
if  any  part  represents  the  primordial  zone,  I  should  hazard  the 
conjecture  that  it  is  the  dark  colored  slates  of  Kamanistiquia, 
which  underlie  alt  the  red  rocks. 

Professor  Emmons  has  long  maintained,  on  evidence  that  has 
been  much  disputed,  that  rocks  in  "Vermont,  which  in  June, 
1869  I  for  the  nrst  time  saw  and  rect^uized  ss  equivalent  to  the 
magnesian  part  of  the  Quebec  group,  are  older  than  the  Birdseye 
formation ;  the  fossils  which  have  this  year  been  obtained  at 
Quebec  pretty  clearly  demonstrate  that  in  this  he  is  right.  It  is 
at  the  same  time  satisfoctory  to  find  that  the  view  which  Mr. 
Billings  expressed  to  you  in  his  letter  of  the  12th  July,  to  the 
effect  that  the  Quebec  irilobites  appeared  to  him  to  be  about  the 
base  of  the  second  fauna,  should  so  well  accord  with  your  oDin- 
ions;  and  that  what  we  were  last  spring  disposed  to  r^^ard  at 
G-eorgia  as  a  colony  in  the  second  fauna,  should  so  soon  be 
proved,  by  the  discoveries  at  Quebec,  to  be  a  constituent  part 
of  the  primordial  zone.  I  am,  my  dear  Mr.  Barrande, 

Very  truly  yours, 

W.   E.   LOGAK. 
Mr.  JoMhim  Bunode,  Bus  Ueiiire  So.  fl,  Parii. 


OetUlemen, — In  the  Twelfth  Annual  Report  of  the  Regents  of 
the  University*  upon  the  State  Cabinet  of  Natural  History,  I 
published  descriptions  of  three  species  of  Trilobites  from  the 
shales  of  the  town  of  Georgia  in  Vermont,  referring  them  to  the 
^e  of  the  Hudson  River  group.  These  trilobites  had  been  in 
my  poasesaon  for  some  two  years  or  more ;  and  knowing  the 
great  interest  that  would  attach  to  them,  whenever  published,  I 
had  waited,  hoping  that  some  new  fects  might  be  brought  out 
touching  the  stratigraphical  relations  of  these  rocks  in  the  town 
of  Georgia. 

After  the  descriptions  had  been  printed  and  a  few  copies  dis- 
tributed, I  learaed  that  Sir  William  Logan  was  at  tnat  time 
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actnally  investigating  the  rocks  of  that  part  of  Vermont.  De- 
siring to  know  the  results  of  bis  latest  researches  in  regard  to  the 
stratigraphical  relations  of  these  rocks,  I  withheld  the  final  puh- 
lication  till  the  Meeting  of  the  American  Association  for  the 
Advancement  of  Science,  in  Springfield,  and  there  showed  to 
Sir  William  my  descriptions  as  they  now  stand  in  the  Seport, 
and  I  then  received  his  authority  K)r  the  addition  of  the  note 
which  was  appended. 

This  in  a  few  words  is  a  simple  history  of  the  matter  relating 
to  the  publication  of  these  species.  I  made  no  remarks  or  com- 
parisons with  the  primordial  fauna  of  Barraude  in'Bohemia, 
knowing  that  these  features  would  be  at  once  recognized  by 
every  palseontologist ;  while  their  reference  to  the  genus  Olenua 
showed  my  appreciation  of  the  nature  of  the  fossils. 

I  received  a  copy  of  the  communication  of  Mr.  Barraude,  from 
Sir  William  Logan  in  September,  a  few  days  before  setting  out 
for  my  field  duties  in  Wisconsin.  Since  my  return  to  Altetny, 
constant  and  pressing  occupation  has  left  me  no  time  to  consider 
a  reply  to  a  question  of  so  much  importance. 

Later  discoveries  in  the  limestones  associated  with  the  shalea 
at  Quebec  leave  no  longer  a  doubt,  if  any  could  have  been  enter- 
tained before,  that  the  shales  of  Georgia,  Vermont,  are  in  the 
same  relative  position ;  and  we  must  regard  these  three  trilob^tea 
as  belonging  to  the  same  fauna  with  the  species  enumerated  by 
Sir  William  Logan  as  occurring  in  the  Quebec  group.  Lefl  to 
palseontological  evidence  alone,  there  could  never  have  been  a 
question  of  the  relations  of  these  trilobites,  which  would  at 
once  have  been  referred  to  the  primordial  types  of  Barrande. 

Sir  William  Ixigan  yields  to  the  palseontological  evidence, 
and  says,  "  there  must  be  a  break."  He  gives  up  tSe  evidence  of 
structural  sequence  which  be  had  before  investigated  and  con- 
sidered conclusive ;  and  having  heretofore  relied  upon  the  opin- 
ion of  the  distinguished  Geologist  of  Canada  in  regard  to  a 
region  of  country  to  which  my  own  examinations  had  not  ex- 
tended, I  have  nothing  left  me  but  to  go  back  to  the  posiiion 
sustained  by  palsBontoTogical  evidence.  Let  us  foi  a  moment 
examine  this  palieontological  evidence. 

The  identifications  of  the  fossils  of  the  Quebec  group,  certainly 
show  a  remarkable  agreement  between  (he  trilobites  of  this 
groap  and  those  of  the  Potsdam  sandstone,  in  the  occurrence  of 
tix  tpecies  of  Dikelhcephalits  and  one  of  Menocephalus ;  while  the  ' 
occurrence  of  many  ofliers  is  in  agreement  or  not  incompatible 
with  the  fauna  of  the  Potsdam  and  Calciferoua  sandstones.  The 
comparative  values  of  the  Trilobitic  faunee  of  this  group  and  of 
the  primordial  zone  of  Europe,  as  established  by  Barrande,  is 
better  shown  in  a  tabular  form  which  I  here  append. 
Ax.  JoDS.  Sci— Secohd  Sebiu,  Vol.  XZZI,  THo.  BS,— Mabch,  ISBL 
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^it  CmMtaeaan/muna  of  llu  primordial  tone  t^Svrtipc. 
Fandoxidaa, 

FeltuTK, 
CoDOCBphxlni, 
Ellipaoceph>liu,< 
HjarocephElm, 
Sao,     - 

Arioaellui,  -  ^ 

Agnintui,    -  Of  the  fint  and  imoikI  fiiuiw. 

AmphioD,    -        -  Placed  with  doubt  in  the  fint  &mu,  lul  li  wril  dBTfllop^d 

iBtlie  lecoadhuiM. 
*  7%t  OratlattaK/aima  cf  the  Qu>b»e  Gfroitp. 

i  Gtenen  of  the  primonjiaJ  Ment, 

A  genvt  paning  from  tha  &it  to  Um  lecDiul  buna. 
i  Oeoera  of  the  Fotadam  period. 
Quebec  group. 
Of  the  aecond  buna. 
Of  the  lecood  and  third  tauDa. 

Of  tbe  BecoDd  fauna ;  and  doubtfiiUj  of  Iba  fint  &iaiB  in 
Siredea 

Cennrqa  ^  ChjarunH,     Of  the  eecaod  and  third  Silurian  faans,  and  of  the  Devo- 
nian fauna. 

"We  bave  therefore  in  the  Quebec  Group,  two  established 
genera  of  the  primordial  zone;  one,  Agnostus,  which  passes 
&om  the  primordial  to  the  second  fauna;  one,  Amphiou,  cited  as 
doubtful  in  the  flrat  fauna  in  Sweden,  and  known  to  be  in  the  se- 
cond ;  and  three, — Aaaphus,  Illtenua  and  Chiemrus,  which  begin 
their  existence  in  the  second  fauna.  Of  these,  Asaphus  begins  and 
ends  in  the  second ;  Illfenua  begins  with  the  second  and  continues 
to  the  third ;  while  Ceraurus  =  Chierurus  begins  in  the  second, 
extends  through  the  third  Silurian,  and  appears  in  the  Devonian 
fimna. 

Bathyurus  is  a  new  genua,  and  as  jet  has  no  stratigraphical 
value  in  comparisooa.  Those  whiaa  I  described  as  Olenus 
hdve  proved  to  be  not  trueOleni;  and  though  much  resembling 
that  genus,  are  nevertheless  distinct;  and  I  have  proposed  the 
names  Barrandia  and  Baihynolus  for  the  two  forms-T  These 
have  yet  no  stratigraphical  value,  except  so  far  as  their  relations 
to  established  genera  may  aid  in  that  direction. 

The  genera  I)ikdheepnaliis  and  MenocepkaJus  are  of  the  Pots- 
dam group ;  and  so  far  the  Quebec  group  is  in  parallelism  with 
•the  Potsdam  and  Calciferous  strata. 

Of  the  other  genera,  we  know  Aaaphus,  Illrenus  and  Ceraurua 
(=  Chierurus)  in  the  Trentoa  limestone  and  Hudson  Eiver 
OTX)ups;  Illaanus  and  Ceraurus  ia  the  Upper  Silurian  strata  of 
Nia^ira  age,  or  the  third  &uiia  of  Barrande ;  while  Ceraurus 

*  "Sot  Elttntooephalm  of  Emmoni. 

^  Hiitieenu  AitDiial  Report  of  the  B^entt  of  tha  tTnlverdtj  of  N,  T.,  oa  tba 
State  Oablnet  of  Xattiial  Htitot;,  Albany,  December,  ISSD. 
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O0CUZ8  also  in  the  DeTonian  of  Earope.  Amphion.  ia  known  in 
the  second  &uDa  in  Europe,  and,  doubtfully  in  the  first. 

Coaurus  does  not  occur  in  this  count^,  so  far  as  I  know, 
above  the  Niagara  group ;  though  known  in  the  Devonian  rocks 
of  Earope. 

The  following  tabular  arrangement  of  the  genera  found  in  the 
Quebec  group  will  serve  to  express  more  distiDctly  the  relations 
of  the  Crustacean  &una  of  these  rocks. 

The  letters  at  the  head  of  the  oolumns  have  the  same  refer- 
ences as  those  used  in  the  communication  of  Sir  William  Logan. 
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1 
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Bammdia,      (    ShaUt  ^ 
Bathynotns,    ^  Owr^Vt. 
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X 
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1 

s 

7 
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Optileto,         
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1 
8 
25 

1 
2 
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Betiolitea                   .   .   ■ 

Thamnograptiu,    

m 
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In  thia  table  we  find,  of  preTiously  recc^uized  trilobitea  ol 
the  primordial  fauna,  two  genera  and  five  speciea ;  of  previonaly 
known  genera  of  the  second  and  third  faunae,  four  genera  and 
eight  species ;  two  genera  before  known  in  the  Potsdam  sandstone 
and  seven  species;  and  of  Agnostus,  which  is  of  the  first  and 
second  fauna;,  two  species ;  and  one  new  genua  with  nine  species. 

These  are  certainly  veir  curious  results;  and  a  modification 
of  our  views  is  stiU  required  to  allow  four  genera  and  eight 
species,  (or  leaving  out  Amphion)  three  genera  and  six  species 
of  the  Trilobitea  of  the  second  fiiuna  to  be  associated  with  two 
genera  and  fiv^  species  of  Trilobites  of  the  primordial  buna,  and 
yet  regard  the  rocks  as  of  primordial  origin. 

The  Brachiopodous  genera,  Lingula,  Discina,  Orthis,  Lept^na 
and  Strophomena,  have  a  great  vertical  range,  and  are  known  ia 
the  IjQwer  and  Upper  Silurian,  and  moat  of  them  in  the  Devo- 
nian; while  Gamerella  so  tar  as  known  is  a  Lower  Silurian 
form  of  the  second  &una  (perhaps  also  in  a  lower  position). 

Of  the  Gasteropoda,  Maclurea  and  Ophileta  are  restricted  to 
Lower  Silurian  rocks,  hut  occur  mainly  in  the  second  fauna. 
The  other  genera  occur  likewise  in  the  second  fauna  and  in  the 
Upper  Silurian  rocka  as  well  as  some  of  them  in  Devonian. 
The  same  is  true  of  the  Cephalopoda  enumerated. 

Tetradium  ia  known  in  the  second  lanna  of  the  Lower  Silu- 
rian rocks,  and  in  the  upper  part  of  the  Hudson  River  group  at 
the  west,  Dictyonema  is  a  genua  known  from  Lower  Silurian  to 
Devonian  strata. 

Graptolithufi  proper  extends  to  the  Clinton  gi*oup  of  New- 
York  ;  and  the  same  is  true  of  Keteograptua.  Thamnograptus 
occurs  in  the  rocks  of  the  Hudson  River  group  near  Albany, 
and  in  the  Quebec  rocks.  Fhyllograptus  and  Betiolites  are 
known  in  the  Quebec  rocks  only ;  while  the  typical  form  of 
Dendrograptus  occurs  in  the  Potsdam  sandstone,  and,  likewise, 
in  three  other  species,  in  the  Quebec  rocks. 

We  find,  therefore,  in  the  other  genera  except  trilobitea,  very 
little  satisfactory  evidence,  on  which  to  rely  in  the  present  state 
of  our  knowledge,  for  determining  the  position  of  these  strata. 

In  the  present  discussion,  it  appears  to  me  necessary  to  go  fur- 
ther, and  to  inquire  in  what  manner  we  have  obtaioed  our  pres- 
ent ideas  of  a  primordial,  or  of  any  successive  faunse.  I  hold 
that  in  the  study  of  the  fossils  themselves  there  were  no  means 
of  such  determination  prior  to  the  knowledge  of  the  atratigraph- 
ical  relations  of  the  rocks  in  which  the  remains  are  inclosed. 
There  can  be  no  scientific  or  systematic  palseontology  without  a 
stratigraphical  basis.  Wisely  then,  and  independently  of  theo- 
ries, or  of  observations  and  conclusions  elsewhere,  geologists  in 
this  country  had  gone  on  with  their  investigations  of  atructural 

sology.  The  grand  system  of  the  Professors  W.  B.  and  H.  D. 
B  had  been  wrought  out  not  only  for  Pennsylvania  and 
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Virginia  bat  for  the  whole  Appalachian  chain ;  and  the  results 
were  shown  in  numerous  carefully  worked  sections.  In  1843, 
'44  and  '46  I  had  myself  several  timea  crossed  from  the  Hudson 
RireF  to  the  Green  Mountains,  and  found  little  of  importance  to 
conflict  with  the  views  expressed  by  the  professors  Bogera  in  re- 
gard to  the  chain  farther  south,  except  in  reference  to  the  sand- 
stone of  Burlington,  and  one  or  two  other  points,  which  I  then 
regarded  as  of  minor  importance. 

Sir  William  Logan  had  been  working  in  the  ioveetisations  of 
the  geology  of  Canada;  and  better  work  in  physicu  geology 
has  never  been  done  in  any  country. 

This  then  was  the  condition  of  American  geology,  and  inves- 
tagatora  concurred,  with  little  exception,  in  the  sequence  based 
on  physical  investigations.  As  I  have  before  said,  oar  earliest 
determinations  of  toe  successive  launffl  depend  upon  the  previ- 
ous stratigrapbical  determinations.  This  I  think  is  acknowledg- 
ed by  Mr.  Barrande  himself,  when  he  presents  to  us,  as  aprelim- 
inary  work,  a  section  across  the  centre  of  Bohemia.  With  all 
willingnesB  to  accept  Mr.  Barrande's  determination,  fortified  and 
Bust^ned  as  it  is  by  the  exhibition  of  his  magnificent  work  upon 
the  trilobites  of  these  strata,  we  had  not  yet  the  means  of  par- 
allelizing our  own  formations  with  those  of  Bohemia  by  the  fau- 
na there  known.  The  nearest  approach  to  the  type  of  primor- 
dial trilobites  was  found  in  those  of  the  Potsdam  sandstone  of 
the  northwest,  described  by  Dr.  J).  J).  Owen ;  but  none  of  these 
had  been  generically  identified  with  Bohemian  forms  ;*  and  the 
prevailing  opinion,  sanctioned  as  I  have  understood  by  Mr.  Bar- 
rande, was  that  the  primordial  fauna  bad  not  been  discovered  in 
this  country,  until  the  re-discovery  of  the  Paradoxidea  Harlani, 
at  Braintree,  Mass.  The  fragmentary  fossils  published  in  vol.  1, 
Pal»ontology  of  New  York,  and  similar  forms  of  the  so-called 
Taconic  System,  were  justly  regarded  as  insufficient  to  warrant 
any  conclusions.  It  then  became  a  question  for  paleontologists 
to  decide,  whether  determinations  founded  on  a  physical  section 
in  a  disturbed  and  difficult  region  of  comparatively  small  extent, 
were  to  be  regarded  as  paramount  to  determinations  founded  on 
examinations,  like  those  of  the  proi^sors  Bogers,  extending  over 
a  distance  in  the  line  of  strike  of  five  or  six  nundred  miles ;  and 
those  of  Sir  William  Logan  over  nearly  as  great  an  extent  from 
Vermont  to  Gasp^. 

It  is  not  possible  for  me,  at  this  moment,  to  give  the  time  ne- 
cessary for  a  full  discussion  of  this  important  subject.  In  preaent- 
iog  these  few  facts  in  this  form,  I  am  far  from  doing  it  in  the 
Kiirit  of  cavilling,  or  as  an  expression  of  distruet  in  any  direc- 
tion. It  is  plain  that  the  case  is  not  met  in  Mr,  Barrande's  plan 
of  fluccessive  Trilobitic  &unse ;  and  the  ifacts  jet  brought  out  do 
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not  aerve  to  clear  ap  the  difficulty.  It  is  evident  that  there  is 
an  important  and  perplexing  question  to  be  deterniiued,^-one 
that  demands  all  the  wisdom  and  sagacity  of  the  most  earnest  in- 
quirers, and  one  which  calls  for  the  application  of  all  our  knowl- 
edge in  stratigraphical  geology  and  in  paleontology; — one  in 
which  cooperation,  good  will  and  forbearance  are  required  froia 
everyone,  to  harmonize  the  conflicting  facts  as  they  are  now  pre- 
sented. The  occurrence  of  so  many  types  of  the  second  fauna 
in  the  rocks  at  Point  Levi,  associated  with  a.  smaller  number 
of  established  primordial  types,  offers  us  the  alternative  of  re- 
garding these  strata  as  of  the  second  stage,  with  the  reappear- 
ance of  primordial  types  in  that  era,  or  of  bringing  into  the  pri- 
mordial zone  several  genera  heretofore  regarded  as  beginning 
^eir  existence  in  the  second  stage :  in  either  case,  so  &r  as 
now  appears,  conflicting  with  the  scheme  of  Mr.  Barrande  in 
reference  to  the  successive  faanee  of  Trilobites  as  established  in 
Bohemia  and  the  rest  of  Europe. 

For  myself  I  can  say,  that  no  previously  expressed  opinion, 
nor  any  "  artificial  combinadcnu  of  atratigTaph.y  previoitsly  adopted  " 
by  me,  shall  prevent  mo  from  meeting  tne  question  fairly  and 
frankly.  I  have  not  sought  a  controversy  on  this  point,  but  it  is 
quite  time  that  we  should  all  agree  that  there  is  something  of 
high  interest  and  importance  to  be  determined  in  regard  to  tho 
limitation  of  the  successive  faunse  of  our  older  palaeozoic  rocka. 
I  am  very  truly  yours,  ic, 

JAMES  HALL. 
A]bui7.  N.  T.,  J«iiiiM7  SB,  isei. 


Art.  XX. — On  a  nev  Lead-Salt,  corresponding  to  Coi>alt  Yellow  ; 
by  a  D.  Hates,  of  Boston. 

In  the  course  of  some  investigations  on  the  cobalto-cyanid 
compounds,  I  was  obliged  to  use  a  quantity  of  cobalt  yellow, 
the  pigment  discoverea  by  M.  Saint  Evre  in  1852,*  All  the 
methods  described  for  preparing  this  salt  are  very  tedious,  so 
that  it  became  an  object  to  find  a  more  ready  means.  The  best 
method,  which  has  heretofore  been  given,  is  to  precipitate  a  solu- 
tion of  nitrate  of  cobalt,  with  an  excess  of  potash ;  then  by 
passing  a  current  of  deutoxyd  of  nitrogen  {NO')  through  the 
mass,  the  cobalt  yellow  is  obtained ;  but  the  greater  part  of  the 
NO*  passes  through,  without  being  absorbed;  the  experiment 
requires  hours;  and  the  amoant  of  salt  so  obtained  is  very  small. 

As  the  composition  of  this  body  is  considered  doubtful,  it 
occurred  to  me  that  it  might  be  made  from  peroxyd  of  nitrogen 
(hyponitric  add,  NO*),  and  after  a  few  trials,  I  obtained  it  by  tnia 

*  AdhI.  Ch.  V^jt.,  3d  wriei,  suriii,  \11. 
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agent  very  readily,  in  lai^  quantities,  and  found  that  all  the  cd- 
balt  contained  in  a  solution  may  thus  be  converted  into  cobalt  yel- 
low. Two  bottles,  connected,  and  supplied  with  funnel  tubes,  are 
about  half  filled  with  a  solution  of  nitrate  of  cobalt,  to  which  pot- 
ash, slightly  in  excess,  is  added.  On  passing  through  the  solution 
a  brisk  current  of  NO*,  the  mass  in  the  first  bottle  soon  changes 
color,  and  the  pigment  begins  to  fall;  by  adding  small  quanti- 
ties of  potash,  occasionally,  through  the  funnel  tubes,  all  the 
cobalt  may  be  removed.  The  NO*  is  moat  readily  prepared, 
by  allowing  a  current  of  NO'  made  from  copper  and  diluted 
nitric  acid,  in  a  small  flask,  to  mix  with  a  current  of  common 
air  fr^m  a  gasometer,  in  a  dry  empty  bottle,  before  passing  into 
the  cobalt  solutions.  The  current  of  air  can  be  regulated  at  the 
gasometer,  and  the  flask  for  generating  NO'  can  be  easily  re- 
moved, and  replenished  when  neeessary.  A  solution  of  the 
carbonate  of  potash  may  be  used,  instead  of  caustic  potash,  for 
precipitating  the  cobalt  solutions,  with  the  same  result. 

A.  Stromeyer,  when  working  upon  this  salt,  endeavored  to 
obtain  an  analogous  body  with  lead ;  he  succeeded  in  getting  a 
yellow  solution,  by  means  of  nitrite  of  potash,  and  acetic  acid, 
in  a  solution  of  lead,  but  he  then  added  cobalt,  which  gave  a 
precipitate* 

On  treating  a  solution  of  nitrate  of  lead  with  potash  and  pass- 
ing through  it  a  current  of  NO*,  precisely  as  in  making  the 
cobalt-yellow,  I  found  that  all  the  NO'  was  absorbed,  and  as 
the  oxyd  of  lead  disappeared,  the  solution  became  very  yellow ; 
on  evaporating,  and  crystallizing  this,  I  obtained  large,  yellow, 
prismatic  crystals;  nitrate  of  potash  crvBtallizeB  at  the  same 
time,  and  if  the  NO*  has  been  passed  through  the  lead  oxyd 
mixture  too  long,  nitrate  of  lead  is  formed. 

The  yellow  salt  was  easily  separated  and  recrystallized.  The 
bases  were  determined  as  sulphates,  with  the  following  results : 

I.  0'7462  grms.  pure  salt  gave  04:200  grma,  sulphate  of  lead, 
and  0-0097  grms.  lead  =0  3195  grms.  oxyd  of  lead,  and  0-2472 
grms.  sulphate  of  potash  =0-1336  grms.  potash. 

II.  1-469  grms,  gave  0-6387  grms.  oxyd  of  lead,  and  0-2583 
grms.  potash. 

III.  10271  grms.  gave  0-48745  grms.  oxyd  of  lead,  and 
01881  grms.  potash. 

The  nitrogen  was  determined  as  gas;  metallic  copper  reduced 
from  the  fine  oxyd,  being  used  in  the  combustion  tube  with  a 
little  oxyd  at  the  fore  end;  the  gas  was  collected,  and  washed 
in  a  small  apparatus,  then  transferred  to  the  eudiometer,  where 
it  was  measured. 

L  0'1926  grms.  salt  gave  45-6277  cubic  centimeters,  nitrc^n, 
temperotare  60°  C;  pressure  277-5  millimetres  =16-30  c  c,  at 
0°  C.  and  760  mm.  pressure  =02048  grms. 
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Dci-zecbvGoogIc 


338  S.  D.  Hayes  on  a  New  Lead-Salt, 

IL  01858  grms.  gave  16-23  c.  c.  at  0°  C.  and  760  mm.  prra- 
Bure  ='0226  grma. 

The  water  was  determined  by  combuationB  with  metallio 
copper. 

I.  0-7834  gims.  gave  0-0274  grras.  water. 

II.  0'9145  grma.  gave  0-0314  grms.  water. 

III.  0-4785  grms.  gave  00177  grms.  water. 
These  reaulta  sum  up  as  follows. 

L  n.  m.  IV. 

Ovjd  or  Irad^    -  4S-B1  4S0S  4I-B*  4S-XS 

PoUdi,         ....    n-90  17-17  18-Sl 

NitrogsD,  -        ■        -        1088  "  lOSB  " 

W»ter,  ....      849  S48  SIS 

Ozjseo,  bf  difference,        -        !6ie  ■  g5-02 

lOO'UO  lUO'OO 

The  above  analyses  correspond  to  the  followiog  calcoUted 
formula : 

PbO,          ...        -  111-6(1  4!M 

KO, 4T  1810 

Nt, 88-  1018 

0«, 64-  W67 

HO, »■  8-47 

!B9-8«  lOOtlO 

As  this  salt  crystallizes  out  with  nitrate  of  potash,  it  is 
of  about  the  same  degree  of  solubility,  in  either  hot  or  cold 
water,  and  the  solution  may  be  boiled  for  some  time,  without 
any  decomposition :  but  it  is  readily  decomposed  by  sulphuric, 
hydrochlonc,  or  nitric  acid,  giving  off  red  fumes.  With  the 
common  reagents,  it  acts  as  nitrate  of  lead,  but  with  a  solution 
of  sulphate  of  cobalt,  it  gives  cobalt  yellow,  which  goes  down 
with  toe  sulphate  of  lead.  It  loses  its  atom  of  water  at  100°  C, 
but  if  the  temperature  be  raised  a  few  degrees  higher,  the  red 
fumes  are  given  off  abundantly.  The  crystals  are  of  a  bright 
yellow  color,  and  remain  unaltered  in  the  air. 

I  am  not  yet  prepared  to  give  this  salt  any  decided  rational 
formula,  but  its  composition  may  be  expressed  in  several  ways, 
as  be^ow.  When  2N0,  are  pa^ed  over  2K0,  we  get  KONO, 
and  KONO,,  two  distinct  salts,  but  if  2N0,  be  passed  over 
CoO  and  KO,  as  in  the  case  of  cobalt  yellow,  or  over  PbO  and 
KO  as  in  this  salt,  we  get  only  one  salt  of  a  double  composition 
which  we  must  write — 

KONO.OoONO,  or 

KONO,  or  PbONO.+HO 
But  there  are  objections  to  this:  cobalt  yellow  is  almost  or 
quite  insoluble  in  water.  These  salts  may  also  be  looked  upon 
as  double  per-oxyds,  in  which  two  equivalents  of  oxygen  have 
been  repliiced  by  two  equivalents  of  NO, ;  but  from  the  nature 
of  the  salts,  I  nardly  think  that  NO,  exists  in  them.     How- 
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eyer,  Gmelin  describes  a  salt  to  -wliicli  he  pves  the  formula 

2FbO,  NO,  Aq,*  and  we  express  the  compositioD  of  these  salta 

quite  as  veil,  bj  writing  them  thus, 

KONO.  CoONO,  or 
KONO,,  or   PbONO,+HO 
This  subject  will  be  pursued,  and  I  hope  to  get  several  other 

salts,  which  must  give  some  reactions  that  will  lead  to  the  right 

rational  formulte. 

H«delb«x,  Badeo,  Dm.  Sth,  1800. 


Abt.  XXI. — Sketch  of  the  Geology  of  the  Oountiy  about  the  Head- 
waters of  ike  Missouri  and  Yellow  iSione  Rivera;  by  Dr.  F.  V. 
Hayden,  Geolt^t  to  Capt.  Ravnolds's  Expedition,  with  an 
Introductory  letter  by  Oapt  W.  F.  Kayaolds,  IT.  S.  Topc^raph- 
ical  Engr. 

A.  Capt.  Katnolsb'b  Lbtisb. 
[Thk  fellowiug  rapid  sketch  of  the  main  geological  faatarea  of  Iha 
coQDtiy  paued  over  by  the  reMnt  eipeditton  to  the  Head-watera  of  tha 
Yellow  Stone  and  Missouri  riven,  prepared  bj  Dr.  F.  V.  Hayden  the  Oo- 
ologiit  of  the  Brpedition,  is  Bubmitted  for  publication  hj  authority  of  the 
Honorable  Secretary  of  War. 

The  district  that  was  examined  by  tbe  expedition  is  bounded  by  tho 
Miuouri  liver  on  the  north  and  east,  by  tbe  Platte  on  the  aouth  and  by 
the  diTiding  crest  of  the  Roclcy  Mountains  on  the  vest,  and  operatioiu 
wer«  strictly  confined  to  those  limits,  excepting  between  tbe  head  of 
Wind  HTOTand  the  Madison  fbrfc  of  the  Missouri  where  the  uatureof  th« 
country  was  such  as  to  force  my  division  of  the  patty  across  the  main 
diain  of  the  mountains. 

The  expedidon  was  in  the  field  for  two  entire  seasons  (1S59  and  1880) 
and  during  about  half  of  the  first  and  the  whole  of  the  last  season,  was 
divided  into  two  sections  or  divbions,  the  first  under  my  immediate  con- 
trol, the  second  under  Lt.  Maynadier,  U.  S.  A.,  the  routes  travelled  over 
Wug  widely  separated  bo  that  the  amount  of  labor  performed  was  equal 
to  what  would  have  required  three  and  a  half  years  for  a  singie  party ;  and 
as  operations  were  all  conducted  in  concert  the  results  must  in  some  re- 
qtects  be  more  valuable  than  if  obtaiued  by  a  single  t>arty  in  a  longer  time. 
The  total  land  travel  of  the  different  branches  of  tne  expedition  amount- 
ed to  nearly  five  thousand  miles  independent  of  having  descended  in  siin 
and  flat  boats,  the  Missouri  from  Fort  Benton  to  Omaha,  N.  T.,  and  the 
Tellow  Stone  from  near  tbe  mountains  to  its  mouth. 

With  the  exception  of  the  rivers  most  of  the  country  bad  never  be- 
fore been  traversed  by  an  eiploring  party,  nor  indeed  by  any  whites  ex- 
cepting trappera  and  not  by  them  for  the  past  fifteen  or  twenty  years. 

During  tbe  winter  months,  while  the  party  was  stationary  on  the  Platte, 

Dr.  Haydeo  made  a  geological  examination  of  the  countiy  to  the  sonth- 

wBid  along  tbe  base  of  the  mountain  chwn  to  near  Pike  ■  Peak.    Dur> 

*  Baodbadi,  Bd.  S,  s.  14S. 
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JDg  the  activo  operationa  of  the  party  he  nccotnpanied  that  part  of  lh« 
coiniUHnd  tlmt  was  with  injMl^lbe  geological  ciniDinationB  mado  hf 
the  second  divUioa  were  under  the  iuiniediata  diiection  of  Dr.  C.  U. 
Uiiies  of  this  city. 

It  is  bclicTenl  tliat  the  final  results  of  tlie  expedition  will  add  largely  to 
all  brunches  of  iho  wicntific  knowledge  of  the  coiintrr. 

W.  F.  KAYNOLDB,  Capt.  Top.  Sagn.  Comdg.] 

-WadiiogtoD,  D.  C  Jan.  ntli,  1861. 

B.  Dr.  Hatdeh's  SKcrcn. 
The  observations  made  darine  the  recent  expedition  to  the 
head  waters  of  the  Missouri  and  Yellow  Stone  rivers,  under  the 
cominnnd  of  Capt.  Wm.  F.  Raynolds,  T.  E.,  have  served  to  ex- 
tend quite  liirgely  our  knowledge  of  the  geographical  area  of  the 
different  geological  formations  already  indicated  as  existing  in 
the  far  West.  I  propose  in  the  following  paper  to  present  a  brief 
abstract  of  the  leading  facts  ascertained  witti  a  view  to  their  bear- 
ing upon  the  physical  geology  of  the  mountain  chains.  I  know 
that  it  will  be  impossible  within  the  limits  of  a  single  paper  to 
make  every  point  as  clear  as  could  be  desired  or  to  use  terms  in 
all  cases  in  their  usually  restricted  sense.  Much  of  the  conutiy 
passed  over,  west  of  the  Black  Hills,  bad  never  before  been  ex- 
plored by  scientific  men,  no  maps  existed  which  exhibited  its  to- 
pography with  any  pretensions  to  accuracy,  and  the  mountain 
ranges  which  were  known  to  exist  in  that  region  from  informa- 
tion given  by  tr-iders  and  trappers  were  not  always  laid  down  in 
their  true  geogmphical  localities  or  with  their  proper  trend,  and 
not  until  the  forLhcoming  report  of  Capt.  Raynolds,  now  in 
course  of  preparation,  appears,  can  these  deficiencies  be  supplied. 
Moreover,  the  wild  and  broken  character  of  the  surface  of  the 
country  examined,  uninhabited  except  by  roving  tribes  of  liostile 
Indians,  precluded  the  possibility  of  perfect  accuracy  in  all  the 
minor  details,  and  we  can  only  hope  that  we  have  obtained  a 
general  idea  of  the  principal  geological  features  of  the  vast  area 
explored.  The  rocks  observed  belong  to  the  different  geologi- 
cal periods  in  the  following  order: 

I.  Grnniie,  Stratified  Azoic,  and  Eniptivo  Rocks,* 

n.  l^olsdam  Sandstone,  (Silurian,^ 

IIL  Carboniferous  Itocks,  (including  Fermian,  I) 

IV.  Red  Arenaceous  Deposits, 

V.  Jurassic  beds, 

VI.  Cretaceous  wilh  its  divisions, 

VII.  Tertiary  Deposits. 

•  pTKranitD  orgmnilcid.  Imonn  tbanonnitnitiflcd  crjftnllinBrDcIn  in  tbeWnt 
vkicli  iiold  a  lower  pontion  limn  any  of  tbe  Mmtidad  drpaslli  nnd  fur  th«  niMt  part 

Cen  n  uiitfurm  cliaraclcr.  forming;  Ihe  evnlral  portiimB  of  tlie  larger  tnounlain*; 
trulifici'  nioic  n  reries  of  inni-fusEilifcroui  »lmtificd  beds,  apparently  teiliinent- 
a^  between  tlui  jmnite  and  Potudnm  Kinilslono.  and  by  eruptive  rurk>,  tliose  nliicb 
)iaTe  been  melted  by  volcanic  lieat  and  brought  to  the  nuildce  in  a  more  or  1cm 
fluid  condition,  at  various  period*. 
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I.  Gbanite,  Stratifisd  Azoic,  anii  Eruptive  RocKa. 

Under  the  first  divisios  of  my  subject  I  will  take  up  'th9 
tnoantain  elevations  as  they  appeared  in  their  detached  portion! 
along  our  route.  It  la  now  well  known  tbnt  the  term  "Eocky 
Mountains"  ia  quite  general  in  its  application  including  a  vnat 
number  of  more  or  less  important  ranges  of  mountains,  which 
-when  examined  in  detail  seem  to  have  been  elevated  with  very 
little  regularity  and  in  many  instances  to  be  but  slightly  connec- 
ted, but  when  viewed  in  the  aggregate  to  present  a  trend  nearly 
Qonbwest  and  southeast.  Before  reaching  the  main  range  we 
fiud  along  the  eastern  slope  many  detached  minor  elevations 
showing  the  wide  geographical  area  under  which  the  elevating 
forces  acted. 

I  aJlude  in  the  first  ^lace  to  the  Black  Hills,  the  northern  por- 
tion of  which  we  examined  on  our  route  from  Fort  Pierre  on  the 
Missouri  to  the  Yellow  Stone  river.  These  Hills  form  the  most 
eastern  outlier  of  the  Bocky  Mountains  and  would  seem  to  be  an 
independent  elevation  were  it  not  for  a  low  anticlinal  which  ex- 
tends across  the  plaia  country  southward  connecting  it  with  the 
Laramie  Mountains.  The  central  portion  is  composed  of  a  eoarse 
flesh  colored  feldspathic  granite  with  a  series  of  metamorpbic 
slates  and  scbisls  superimposed,  and  thence  upon  each  side  of 
the  axis  of  elevation,  the  various  fossiliferous  formations  of  this 
region  follow  in  tbeir  order,  to  the  summits  of  the  Cretaceous, 
the  whole  being  more  or  less  inclined  against  the  granitic  rocks. 
The  distance  across  the  granitoid  nucleus,  is  from  fifteen  to  thirty 
miles  and  on  each  side  of  the  crest  or  axis  of  elevation  we  fin  1 
the  corresponding  portions  of  the  fossiliferous  beds  from  the  Sl- 
lurian  to  tne  summit  of  the  Cretaceous.  The  evidence  therefore, 
is  conclusive  that  all  the  unchanged  sedimentary  strata  at  a  peri- 
od of  comparatively  recent  date  extended  continuously  over  the 
whole  area  occupied  by  the  Black  Hills.  The  eruptive  rocks 
reveal  themselves  at  various  localities  as  at  Bear  Peak,  Inyan- 
kara  Peak,  &c.  Bear  Peak  ia  a  protrusion  of  very  compact 
igneous  rooks,  almost  isolated  from  the  main  range  of  the  Black 
Hills,  and  Inyankara  Peak  is  for  the  part  composed  of  pentag- 
onal basaltic  columns  arranged  in  a  vertical  position.  There  is 
no  evidence  however  that  they  were  formed  by  any  force  inde- 
pendent of  that  which  elevated  the  entire  range  of  mountains. 

The  next  range  that  we  examined  was  the  Big  Horn  which  is 
perhaps  the  most  important  detached  outliur  on  the  eastern  side 
of  the  main  crest  of  the  continent.  Tliis  seems  to  trend  nearly 
northwest  and  southeast,  extending  into  the  valley  of  the  Yel- 
low Stone.  The  nucleus  of  these  mountains  is  nlso  composed  of 
red  feldspathic  granite,  with  a  series  of  stratified  azoic  rocks ; 
and  the  unchanged  sedimentary  strata  to  tlie  summit  of  the  Gre- 
tsceotu  and  including  a  portion  of  the  Lignite  Tertiary  can  ba 
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seen  in  regular  aeqneiice  outward  inclming  at  greater  or  lea  an- 
glea.  From  the  observations  of  Dr.  G.  M.  Hines,  who  aoted  u 
OeologiBt  to  the  exploring  division  under  Lieut  Maynadier,  ve 
know  that  the  correapoo£ng  formations  occur  on  the  opposite 
Bide  of  the  axis  of  elevation  and  as  we  remarked  of  the  Black 
Hills,  we  may  infer  irom  this  fact,  that  the  unchanged  sediment- 
ary beds  once  extended  continuously  over  the  whme  area  occu- 
pied by  the  Big  Horn  mountains,  in  a  nearly  horizontal  position 
sometime  during  the  Tertiary  period.  As  we  pass  along  the 
northeastern  base  of  the  Big  Horn  mountains  souUiwestward, 
the  ridges  of  upheaval  seem  to  be  presented  en  tchehn,  the  range 
gradually  making  a  flexure  around  to  the  westward.  Towafd 
the  head  waters  of  Wind  River  this  range  as  it  attaches  itself  to 
the  miun  chain  of  the  mountains,  changes  its  lithological  charac- 
ters, no  true  ancient  igneous  rocks  being  seen,  but  instead,  lofty 
peaks  composed  of  eruptive  rocks,  presenting  every  variety  of 
structure  from  compact  oaealt  to  porous  lava-like  masses. 

The  Laramie  moantiuns,  by  which  we  mean  the  whole  range 
from  the  Red  Buttes  to  the  Arkansaw,  were  examined  with  some 
care  from  Bed  Buttes  southward  nearly  to  Pike's  Peak.  Tha« 
is  a  remarkable  similarity  in  the  general  geological  features  of  all 
the  mountains  on  the  eastern  slope.  The  more  lofty  elevations 
as  Long's  and  Pike's  Peaks  with  other  ridges  and  peaks  scaroelT' 
lees  lofty  than  those  just  mentioned,  are  composed  of  the  same 
coarse  feldspathic  granite  before  alluded  to,  but  the  lower  ridges 
are  formed  to  a  great  extent  of  a  ferruginous  feldspathic  granite 
which  easily  yields  to  atmospheric  agencies,  and  the  surface  of 
the  country  is  paved  with  crystals  of  feldspar  in  conseq^ueace  of 
its  decomposition.  All  along  the  base  and  often  extending  up 
to  the  crest  of  the  mountains,  we  see  the  outcropping  edges  of 
the  fossiliferons  rocks  inclining  at  greater  or  less  angles,  and  on 
crossing  over  into  the  Laramie  Plains  we  find  the  corresponding 
strata  leaning  from  the  opposite  side.  The  granitoid  nucleus  va- 
ries from  eight  to  twenty  miles  in  -width.  No  indications  of  true 
eruptive  rocks  were  observed  in  this  range.  The  Medicine  Bow 
and  Sweet  Water  mountains  appear  to  be  of  the  same  character 
for  the  most  part,  but  on  the  east  side  of  the  Sweet  Water  river 
the  evidence  of  igneous  action  is  shown  on  a  large  scale.  The 
ancient  volcanic  material  would  seem  to  have  been  elevated  to  a 
great  heighth  in  but  a  partially  Quid  condition  and  then  to  have 
gradually  cooled,  affecting  to  a  greater  or  less  extent  the  fossil- 
iferouB  strata  in  contact. 

Near  the  junction  of  the  Popo  Agie  with  Wind  Biver,  we 
came  in  full  view  of  the  Wind  River  mountuns  which  form  the 
dividing  crest  of  the  continent,  the  streams  on  the  one  side 
flowing  into  the  Atlantic,  and  those  on  the  other  into  the  Pacific. 
This  range  is  also  composed  to  a  large  extent  of  red  and  gray 
fbldspathic  granite  with  the  fossiliferous  rocks  inclining  higb 
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upon  itfl  Bidea.  After  pasfflng  the  aonroes  of  Wind  fiiver,  the 
moantaiiu  appear  to  be  composed  entirely  of  eruptive  rocks. 
ErfiD  the  three  Tetons  which  raise  their  summits  eleven  thou- 
nnd  feet  above  the  ocean  level  are  formed  of  very  compact 
basaltic  rock.  The  Wasateh  and  Green  Kiver  ranges,  where  we 
observed  them  have  the  same  igneous  origin  and  the  mountains 
all  along  the  sources  of  the  different  branches  of  the  Columbia 
exhibit  these  rocka  in  their  full  force.  In  Pierre's  Hole,  Jack- 
Bon's  Hole  and  other  valleTB  surrounded  bj  upheaved  ridges, 
these  ancient  volcanic  rocks  seems  to  have  been  poured  out 
over  the  countiy  and  to  have  cooled  in  layers,  giving  to  vast 
thicknesses  of  the  rocks  the  appearance  of  stratified  beds. 

The  mountains  about  the  sources  of  the  Missouri  and  Yellow 


Stoae  rivers  are  of  eruptive  origin  and  in  the  valley  of  the 
Madison  fork  of  the  Missouri  are  vertical  walls  of  these  ancient 
Tolc&nic  rocka  one  thousand  to  fifteen  hundred  feet  io  height, 
exhibiting  the  appearance  of  regularly  stratified  deposits  dip- 
ping at  a  considerable  angle.  As  we  pass  down  the  Madison  we 
ana  some  beds  of  feldspathic  rocks  and  mica  and  clay  slates 
beneath  the  eruptive  layers,  dipping  at  the  same  angle.  After 
passing  the  divide  below  the  three  forks  of  the  Missouri  we  see  a 
namber  of  partially  detached  ranges  which  appear  to  be  of  the 
same  igneous  character.  In  the  Belt,  Highwood  mountains  and 
indeed  all  along  the  eastern  slope  in  this  region  we  find  continual 
evidence  of  the  outpouring  of  the  fiuid  material  in  the  form  of 
sor&ce  beds  or  in  layers  ^rust  between  the  fossiliferous  strata. 
These  igneous  beds  thin  out  rapidly  as  we  recede  from  the  point 
of  effusion.  A  large  number  of  these  centres  of  protrusion 
may  be  seen  along  the  slope  of  the  mountains  west«f  the  Judith 
range.  The  erupted  material  sometimes  presents  a  vertical  wall 
three  hundred  feet  high,  then  suddenly  thins  out  and  disappears. 
The  Judith,  Bear's  Paw  and  Little  Bocky  Mountains  seem  to  be 
composed  for  the  most  part*  of  granite  and  other  rocks,  with 
igneous  protrusions  here  and  there.  I  have  in  a  former  paper 
expressed  the  opinion  that  the  central  portions  of  our  mountain 
ranges  are  composed  of  feldspathic  granite  and  to  a  certain  ex- 
tent this  is  true  in  regard  to  the  more  eastern  outliers,  but  more 
recent  observations  have  convinced  me  that  these  rocks  which  I 
have  defined  by  the  term  eruptive  compose  by  far  the  greater 
portion  of  the  mountain  masses  of  the  west. 

IL  PoTSDAU  SAmsTOHK.  (Silunan.) 
The  discovery  of  this  formation  in  its  western  extension  baa 
already  been  announced  in  a  former  paper.*  It  was  first  made 
known  as  occurring  in  the  Black  Hills  and  resting  upon  the  up- 
turned or  nearly  vertical  edges  of  the  schists,  day  slates  and 
granitoid  rocks,  and  the  inference  was  drawn  that  the  same  rocks 
*  Tlu»  Jour,,  [a],  uri,  MB, 
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would  be  found  forming  an  outcropping  belt  all  along  the  esstern 
slope  of  the  Rocky  Mountaing,  After  leaving  tlie  Black  Hills 
we  next  observed  it  along  the  margins  of  the  Big  Ham  range 
near  the  summit,  holding  the  same  relative  position  and  exhibit- 
ing the  same  lithological  characters.  A  few  tliin  layers  of  fine 
calcareous  sandstone  were  observed  filled  with  fossils  charac- 
teristic of  this  period.  At  the  head  of  LaBonte  creek  in  the 
Laramie  range  I  noticed  a  bed  resting  discordantly  upon  azoic 
slates,  fifty  to  one  hundred  feet  in  thickness,  holding  the  same 
position  and  possessing  the  same  lithological  cliaracters  which 
it  reveals  at  other  localities,  I  could  discover  no  fo^ils  in  it 
at  this  point  but  I  am  confident  that  this  bed  represents  the 
Potsdam  sandstone.  The  same  bed  aeenis  to  occur  all  along 
the  mountains  from  Laramie  Peak  to  Cache  la  Poudre  creek  un- 
derlying the  well-known  Carboniferous  strata  and  resting  upon 
the  decomposing  granitoid  rocks,  which  form  the  nucleus  of  the 
first  ridge.  This  rock  {the  Potsdam)  is  more  or  less  changed 
by  heat  from  beneath,  but  I  was  able  to  trace  it  coiitiunou.tly 
fiT>m  the  source  of  the  Chugwaler  creek  to  the  source  of  Cache 
la  Poudre,  a  distance  of  over  one  hundred  miles.  It  was  also 
seen  along  the  eastern  slope  of  the  Wind  Biver  mountains  but 
did  not  contain  any  organic  remains. 

The  above  facts  show  very  clearly  that  in  its  western  exten- 
sion, the  primordial  zone  of  BarranJe  is  represented  only  by  a 
thin  bed  of  sandstone  never  exceeding  one  hundred  and  fifty 
feet  in  thickness,  and  that  is  seen  only  in  a  very  narrow  outcrop- 
ping belt  near  the  margins  of  the  mountain  crests.  The  strati- 
fied azoic  rocks  upon  which  it  rests  discordantly  so  far  as  my 
observations  have  extended,  never  reach  a  very  great  thickness 
in  the  west. 

III.    CARBOKIFBaODB  RoCKB,   (InCLITDIKO  PeRIQAR  t). 

On  both  sides  of  the  divide  of  tfce  Eocky  Mountains,  so  fiir  aa 
our  explorations  have  extended,  a  series  of  calcareous,  areno-cal- 
careous  and  arenaceous  beds  are  seen  which  we  have  referred  to 
the  Carboniferous  epoch.  They  vary  in  thickness  at  different 
points.  Without  specifying  localities  it  will  be  sufficient  to  re- 
mark that  all  along  the  margins  of  any  of  the  mountain  elevations 
in  the  far  West,  these  rocks  are  seen  in  a  more  or  less  inclined 
position. 

Sometimes  they  are  not  visible  for  a  short  distance  (as  between 
the  Laramie  and  Platte  Rivers,  twenty  or  thirty  miles),  but  it  ia 
plain  that  they  have  either  been  removed  by  erosion,  or  concealed 
by  more  recent  deposits.  Along  the  Big  Horn  mountains  there 
are  alternate  layers  of  sandstone,  arenaceous  and  magnesian  lime- 
stones, many  of  which  show  oblique  laminas  and  other  indications 
that  their  deposition  took  place  in  shallow  and  perhaps  turbolent 
waters.    They  are  here  developed  to  a  thickness  of  one  thousand 
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to  fifteen  hundred  feet  nnd  incline  high  upon  the  sides  of  tbe 
mounUiins  at  an  angle  of  50"  to  70°.  They  contnin  fow  fossils  but 
these  indicate  rocks  of  the  same  age  as  those  in  the  Black  Hills. 
Along  the  Laramie  mountains,  from  the  Red  Buttes  to  Pike's 
Peak,  Apparently  the  same  limestones  are  seen  inclining  against 
the  sides  of  the  elevated  ridges  at  greater  or  less  angles  and  on 
the  opposite  side  of  the  axis  sloping  down  to  the  Laramie  plains 
the  corresponding  strata  are  seen,  though  leaning  at  much  smaller 
angles,  usually  from  9°  to  15°.  Along  the  Sweet  Water  and 
"Wind  River  mountains  these  rocks  are  nigbly  developed  and  in- 
cline against  the  sides  of  tlie  ridges  of  elevation  as  heretofore  de- 
scribed. The  corresponding  portions  are  also  seen  on  the  west 
slope  of  the  main  range  at  tiie  sources  of  Green  and  Snake 
Rivers  but  not  as  conspicuously  developed,  the  eruptive  rocks 
predominnting.  Crossing  back  over  the  dividing  crest  near  the 
sources  of  the  Madison,  Jefferson  and  Gallatin  Forks  of  the 
Missouri,  we  find  similar  limestones  largely  developed  and  cov- 
ering a  considerable  area  on  the  eastern  slope.  Near  the  junction 
of  the  three  forks  and  along  Smith's  or  Kamas  River  we  find 
them  reaching  a  thickness  of  eight  liundred  to  one  thousand  feet, 
often  partially  changed  by  contact  with  igneous  rocks  beneath. 
They  were  also  observed  around  the  Juditli  Mountains  aud  also 
about  the  Bear's  Paw  and  Little  Kocky  Mountains. 

Nowhere  in  the  Rocky  Mountain  range  so  fur  as  my  observa- 
tions have  extended,  do  the  Carboniferous  rocks  seem  lo  abound 
in  organic  remains  and  the  few  usually  seen  nro  generally  found 
in  a  bad  state  of  preservation  and  comprise  a  limited  number  of 
species.  The  precise  period  to  which  these  rocks  belong,  which 
are  so  persistent  in  all  disturbed  regions,  is  not  positively  known, 
the  evidence  from  organic  remains  pointing  to  the  age  of  the 
Coal  measures  and  sometimes  to  that  of  the  Lower  Carboniferous 
Period ;  probably  both  members  of  the  system  occur  there. 

At  the  foot  of  the  Bi^  Horn  mountains  near  the  head  of 
Powder  Eiver,  I  observed  at  one  locality  a  series  of  beds  which 
indicated  the  presence  of  Permian  rocks.  These  beds  which  are 
composed  of  cherty  magnesian  limestone  are  very  much  like 
those  already  described  in  northeastern  Kansas  and  contain  in 
great  abundance  some  of  the  same  species  of  fossils  as  Myalina 
perallenvata  and  others,  I  have  also  seen  similar  limestones  in 
other  localities  but  no  fossils  were  detected  and  though  having  a 
Permian  appearance  they  may  belong  to  the  upper  portion  of 
the  Carbonilerous. 

The  evidence  is  clear  in  many  localities  that  prior  to  the  de- 
position or  the  Red  Marls  succeeding  the  supposed  Permian,  a 
very  great  erosion  of  the  surface  of  the  Carboniferous  rocks  took 
place.  We  find,  for  example,  in  many  localities  only  a  thin  rep- 
resentation of  the  Carboniferous  rocks  and  again  n  full  develop- 
ment, one  thousand  to  fifteen  hundred  feet  in  thidoiess. 
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IV.     RbD    AREHl.CIDnB    DlFOBITB. 

Overlying  the  Carboniferous  rocks  and  equally  petsistent  -nitix 
them  is  a  series  of  red  arenaceous  Marl  beds  or  gypsum-beanDg 
marls  wbich  are  coextensive  witb  the  upheaved  sedimeataiy  form- 
ations along  the  Rocky  Mountains.  The  largest  development  of 
these  beils  which  I  have  observed,  occurs  on  the  northeastern 
side  of  the  Big  Horn  mountains  and  on  the  west  slope  of  the 
Wind  River  mountains  near  the  source  of  the  Gros  Ventres  Fork 
of  Snake  River.  From  the  Red  Buttes  on  the  North  Platte  to 
Pike's  Peak  these  beds  are  often  removed  by  erosion  or  eoucealed 
by  superficial  deposits,  but  their  appearance  in  numerous  places 
^ows  very  clearly  that  beneath  the  sur&ce  they  occupy  a  con- 
siderable area  throughout  the  country  bordering  the  mountain 
ranges,  possibly  extending  entirely  over  the  eastern  slope.  Pass- 
ing over  into  the  Laramie  Plains  we  find  that  the  red  marls  con- 
stitute the  surface  formation  of  the  plain  country.  It  has  also  been 
shown  from  Mr.  H.  Engelmann's  explorations  that  these  beds 
are  revealed  along  the  Wasatch  Mountains,  even  south  of  Lake 
IJtah,  furnishing  undoubted  evidence  that  they  belong  to  the 
same  great  deposit.  The  fact  also  that  one  thousand  to  fifteen 
hundred  feet  of  red  arenaceous  beds  are  seen  near  the  sources  of 
Green  River,  leads  to  the  inference  that  they  continue  southward 
far  down  the  Green  River  valley  to  that  portion  which  takes  the 
name  of  Colorado,  and  are  in  fact  a  continuation  of  the  extensive 
red  deposits,  described  by  various  explorers  in  New  Mexico. 

These  red  beds  are  also  seen  under  similar  circumstances  highir 
developed  along  the  mountains  at  the  sources  of  the  Missoun. 
There  seems  to  be  a  change  in  the  lithological  characters  below 
the  Gate  of  the  mountains,  the  peculiar  rea  deposits  disappearing 
for  the  most  part  and  a  series  of  irregular  layers  of  siliceous 
limestone  vrith  a  reddish  tinge,  and  with  oblique  laminie,  ripple 
mark  and  other  indications  of  shallow  water  deposition.  It  is 
through  these  layers  of  rock  that  the  Missouri  River  cuts  its 
way  m>m  the  foot  of  the  mountains  to  the  month  of  High  Wood 
creek,  about  ten  miles  below  the  falls.  They  are  also  distinctly 
revealed  around  the  Judith  mountains.  Along  the  Big  Horn 
mountains  thick  layers  of  gypsum  occur,  but  the  gypsum  bedf 
are  by  no  means  co-extensive  with  the  red  deposits,  and  indeed 
are  present  in  but  few  localities.  Near  the  head  of  Powder 
River  the  aggregate  thickness  of  the  gj^um  strata  is  about  one 
hundred  feet  while  near  the  source  of  Snake  River  there  is  a 
thickness  from  fifty  to  eighty  feet  It  also  occurs  to  a  con- 
siderable extent  at  the  loot  of  the  moiintaios,  on  La  Bonte 
creek,  a  branch  of  the  North  Platte. 
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V.   JcRASSic  Rocks. 

These  rocks  are  everywhere  revealed,  overlying  the  red  de- 
posits just  mentioned  and  possessing  an  equal  geographical  exten- 
sion. Their  fullest  development  and  most  fossiliferous  condition 
seems  to  be  along  the  marginB  of  the  Black  Hills  where  the/ 
have  furnished  the  most  satisfnctoir  evidence  of  their  age. 
Along  tho  northeastern  slope  of  the  Big  Horn  mountains,  tnia 
group  of  rocks  presents  its  usual  appearauce  of  grey  and  whitish 
calcareous  and  arenaceous  layers,  with  indurated  somewhat  vari- 
egated beds  of  more  or  less  laminated  marls,  containing  in  great 
abundance  Beiemnties  densus,  Pmtacrinus  asterisctts,  a  new  qKciea 
of  Oslrea,  Pxten,  &c 

At  Red  Buttes  we  find  a  fur  development  of  these  beds  with 
the  same  fossiis,  but  as  we  proceed  southward  toward  Lon^a 
Peak,  the  intercalated  laminated  marls  disappear  and  the  wh^e 
formation  seems  to  be  reduced  to  a  thickness  of  fiflj  to  one  hun- 
dred feet,  with  very  few  fossils.  Along  the  southwest  side  of  the 
Big  Horn  mountains  and  the  northeast  side  of  the  Wind  River 
mountains  we  have  a  thickness  of  Jurassic  rocks  from  eight 
hundred  to  one  thousand  feet  containing  organic  remains  in  the 
greatest  abundance.  Crossing  the  Wind  River  mountains  wa 
observed  the  strata  corresponding  to  those  upon  the  eastern  side 
with  S.  denstis,  Ostrea,  &o.  Returning  to  the  eastern  slope  at 
the  sources  of  the  Missouri  we  see  occasional  indications  of  their 
existence,  but  not  so  conspicuous  as  to  be  readily  identified. 
The  age  of  this  group  of  rocks  may  be  now  considered  as  thor- 
ougly  established,  so  great  a  number  of  fossils  which  appear  to 
be  of  undoubted  Jurassic  forma  have  been  obtained. 

I  bave  remarked  that  the  older  fossiliferous  beds  doubtless  pass 
beneath  the  more  recent  Cretaceous  and  Tertiary  deposits  and 
occupy  a  greater  or  less  area  underneath  the  prairie  country  east 
of  the  'divide'  of  the  Rocky  Mountains.  I  have  made  this  in- 
ference from  the  fact  that  where  any  elevations  occur  the  com- 
plete aeries  of  fossiliferous  beds  are  exposed  around  the  axis  of 
upheaval.  That  I  may  be  not  misunderstood  by  those  geolo- 
gists who  have  colored  large  areas  Triassic  and  Jurassic  on  geo- 
logical maps  of  the  West,  I  would  say,  that  I  have  never  seen 
any  of  the  older  fossiliferous  rocks  from  the  Potsdam  to  the  Ju- 
rassic inclusive,  exposed  except  in  narrow  outcropping  belts 
around  the  margins  of  the  mountain  elevations.  The  Carbon- 
iferous rocks  occupy  a  belt  from  one  to  two  miles  wide,  and  the 
red  arenaceous  deposits  are  exposed  over  about  the  same  area, 
while  the  Jurassic  form  a  zone  never  more  than  one-fourth  of  a 
mile  to  three  miles  in  width. 
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VL  Cbitaoioub  Rocks  wttb  SDBDiTi8ioir&.* 
The  TEuious  subdiviaiooa  of  the  Cretaceous  group  in  the  "West 
Trere  observed  at  numerous  locftlitiea.  The  strata  in  many  places 
occupy  large  geographical  areas,  holding  a  horizontal  position, 
in  ouiers  forming  a  belt  or  zone  of  greater  or  less  width  around 
the  mountain  elevations.  No.  1  ia  a  well  marked  and  distinct 
division  along  the  Missouri  River  from  Deaoto  to  a  point  above 
the  mouth  of  the  Big  Sioux  Biver  in  the  eastern  portions  of 
Kanaaa  and  Nebraska  and  in  the  south  and  southwest.  But 
when  we  come  into  the  vicinity  of  the  mountain  ranges  in  the 
northwest  its  typical  form  is  wanting,  and  apparently  an  increased 
development  of  No.  2  only  is  seen.  Along  the  Big  Horn 
mountains,  No.  2  is  eight  hundred  to  one  thousand  feet  in  thick- 
ness, composed  of  black,  plastic  clay  with  several  layers  of  gray 
and  yellowish  calcareous  sandstones  ten  to  fifty  feet  m  thickness. 
Along  the  Laramie  and  Wind  Biver  mountains  the  same  char- 
acters are  shown.  After  leaving  the  Missouri  near  the  mouth 
of  the  Niobrara  river  No.  3  is  never  seen  presenting  its  typical 
marly  character.  In  the  vicinity  of  the  Black  Hills  we  saw  a 
series  of  beds  composed  of  alternate  thin  layers  of  arenaoeoua 
and  argillaceous  sediments  with  Ostrea  congesla  and  Inoca-amut 
prdbUmaticua  which  may  possibly  represent  No.  8.  Along  the  Big 
Horn  mountains  and  from  Ked  Buttea  to  Cache  la  Pou(&e  creek 
the  same  fossils  were  often  found  and  some  other  indications  of 
its  existence,  but  no  well  marked  typical  beds  were  seen.  It  is 
now  well-known  that  0,  congesla  and  I.  prd)lematiciis,  range  down 
into  No.  2,  so  that  No.  3  in  the  west  and  southwest  may  give 
place  to  an  increased  development  of  No.  2.  Nos,  4  and  6  are 
Wgely  developed  every  where,  when  not  concealed  by  the  over- 
lying Tertiary  deposits,  especially  along  the  Laramie  mountains 
and  in  the  valley  of  Cache  la  Poudre,  In  the  Yallej  of  Wind 
Biver  all  the  Cretaceous  rocks  down  to  No.  2,  appear  to  have 
been  removed  by  erosion  prior  to  the  deposition  of  the  Tertiary 
Beds,  and  the  characteristic  fossils  of  No,  2,  are  quite  abundant 
Aa  we  pass  over  mountains,  we  have  inclining  from  the  western 
alope,  SIX  to  eight  hundred  feet  of  alternations  of  black  plastic 
clhys,  arenaceous  marls  and  beds  of  sandstones  and  limestone  with 
a  few  seams  of  Carbonaceous  matter  passing  up  into  calcareous 
and  arenaceous  compact  rocks.  In  some  arenaceous  limestones 
near  the  middle  of  the  series  and  extending  upward,  quite  abun- 
dant fossils  were  observed,  among  them  a  large  Inooeramus,  two 
species  of  Oairea,  a.  large  Pinna,  lour  inches  in  length,  a  Gardtunt 
and  a  number  of  undetermined  species  with  fragments  of  silici- 
fled  wood.    The  general  dip  of  these  rooks  is  about  20°.    These 

•  TbB  CretacMos  racks  of  lh«  Wait  hava  baen  diTided  into  At*  foreutMM. 
onmberad  1,  2,  S,  Ac.  A  more  canfnl  ttndf  of  Ko.  1 1  ta»j  nndar  U  qmmmij  to 
make  othar  diTuioDS. 
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irell  marked  Cretaceous  beds  pass  op  quite  imperceptiblj  into  aa 
enonnooA  thickness  of  Ligoite  Tertiary.  Fassing  over  the  divi- 
ding crest  to  the  head  waters  of  the  Missouri,  we  did  not  obserrs 
any  indicatiooa  of  Cretacaous  rocks  until  we  had  deecended  be- 
low the  three  forks,  where  we  find  traces  left  aAer  erosion.  They 
do  not  reveal  themselves  conspicuously  until  we  arrive  within 
twenty  or  thirty  miles  of  Fort  Benton  where  the  black  plastic 
day  b^ns  to  overlap  the  Jaraasic  rocks  with  its  characteristic 
Jossils,  and  on  reaching  Fort  Benton  the  plastic  clay  is  quite  hO' 
mogeneouB  and  is  developed  to  a  thickness  of  eight  nundied  feet^ 
As  we  proceed  toward  the  mouth  of  the  Judith  Siver  and  sear 
the  Jadith  mountains  we  find  quite  thick  beds  of  concretionary 
sandstone  which  form  the  "Stone  Walls,"  "  Citadel,"  tto.  It  is 
&om  these  beds  that  we  have  obtained  a  group  of  fossils  whieh  we 
have  referred  provisionally  to  No.  I,  but  which  seem  to  be  spe- 
cifically distinct  from  all  others  in  the  West.  It  may  be  ^at  whea 
this  group  of  beds  now  referred  to  Nos.  1  and  2,  comprising  a 
thickness  of  fifteen  hundred  to  two  thouaand  feet  in  this  region 
are  more  carefully  studied  that  several  subdivisions  will  be  made, 
having  equal  importance  with  the  others^  Soring  the  past  sea- 
son our  route  led  us  alon^  the  '  divide '  between  the  Missouri  and 
Yellow  Stone  rivers  south  of  the  Judith  mountains,  so  that  we 
passed  outside  of  any  good  exposures  of  No.  1,  as  well  as  beyond 
the  limits  of  the  estuary  bed?  at  the  mouth  of  the  Judith.  We 
must  await  a  more  thorough  and  detailed  exploration  of  this  re- 
RLon  before  we  can  state  with  entire  confidence  the  sucoession  of 
Uiebeds. 

VIL    TntTiABT  Dbpositb.. 

In  speaking  of  the  Tertiary  deposits  of  the  Nortbwest,  so  far  as 
known  at  the  present  time  Ipropose  to  separate  -  them  into  four 
divisions  whicn  will  be  sufficient  for  our  immediate  purposes. 
1st,  Estuary  Deposits.  2ud,  True  Lignite  Beds.  8ro,  Wind 
Kiver  Valley  Deposits.    4th,  White  Siver  Tertiary  Depoeita 

The  estuary  deposits,  of  which  the  Judith  basin  may  be  r^ 
garded  as  the  type,  are  qnit&  remarkable  and  of  a  most  interest- 
mg  character.  Opinions  of  a  somewhat  conflicting  nature  have 
been  entertained  in  r^jard  to  them,  owing  to  the  peculiar  char- 
acter of  the  oi^nic  remains,  but  reoent  observations  have  con- 
vinced me  that  they  are  all  of  Tertiary  age  and  that  they  are 
quite  widely  distributed  throughout  the  far  west  The  litholog- 
ical  charactera  of  the  Judith  deposit  have  already  been  sufficient- 
ly described  and  it  has  yielded  many  important  fossils.  A  thin 
series  of  beds  is  also  found  near  the  sources  of  the  Moreau, 
Grand  and  Cannon  Ball  rivers,,  and  at  the  mouth  of  the  Big 
Horn  river  we  have  a  group  of  beds  eight  hundred  to  one  thoa- 
sand  feet  in  thudcness  with  fossils  of  the  same  character  as  ihoae 
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occurrinfi;  at  ihe  moatb  of  the  Judith.  The  researches  of  Mr, 
H.  EugelmaDn,  in  Utah,  have  also  established  the  existence  of  no 
estuary  deposit  in  the  country  bordering  upon  Green  river,-— 
scarcely  less  iDterestiuc;  than  that  of  the  Judith.  These  deposits 
pass  up  into  the  true  lignite  beds  without  anj  perceptible  line 
of  separation  gradually  losing  their  estuary  cfaantcter  and  ever 
after  containing  only  land  and  freshwater  sbella.  The  lignite 
Btrata  are  chiefly  remarkable  for  yielding  in  the  greatest  abun- 
dance, finely  preserved  vegetable  remains.  A  few  fragflients  of 
leaves  of  Dicotyledonous  trees  and  silicified  wood,  with  very  im- 
pQte  lignite  beds,  are  formed  in  some  of  the  estuary  deposits  but 
no  groups  to  indicate  the  great  luxuriance  of  vegetation  which 
most  have  existed  during  the  accumulation  of  the  lignite 
strata. 

The  geographical  extension  of  the  lignite  deposits  of  the  West 
is  now  a  matter  of  the  highest  interest,  and  from  what  is  already 
known,  I  am  convinced  that  they  will  yet  be  found  to  cover  a 
^aterorless  area  on  both  sides  of  the  main  'divide'  of  the 
Socky  Mountains,  from  the  Arctic  Sea  to  the  Isthmus  of  Darien. 
The  estuary  and  lignite  beds  seem  also  to  have  partaken  equally 
with  the  older  foasiliferous  rocks,  of  the  influence  which  elevated 
the  mountain  chains.  Along  the  Laramie  mountains,  and  from  - 
the  Red  Buttes  to  the  'divide'  between  Platte  and  Wind  rivers 
along  the  Big  Horn  mountains  the  strata  incline  at  very  high 
angles  40°  to  80°  and  in  some  instances  are  very  nearly  vertiwu. 
The  true  lignite  strata  seem  to  conform  to  the  older  fossiliferous 
rocks  and  to  have  been  disturbed  by  the  same  influences  that 
elevated  the  mountain  ranges  in  the  vicinity.  These  Tertiary 
beds  extend  over  all  the  plain  country  to  the  north,  and  east  of 
the  Laramie  mountains,  lar  to  the  northward,  beyond  the  limits 
of  our  explorations.  Crossing  the  Wind  River  mountains,  we 
find  them  largely  developed  high  upon  the  western  slope,  dip- 
ping at  a  high  angle,  from  the  Wind  River  range  on  tho  one 
side,  and  the  W'asatch  and  Green  River  mountains  on  the  other. 

Throughout  the  Wind  River  valley  is  a  series  of  beds  of 
great  thickness  which  seem  to  be  intermediate  in  their  character 
between  the  true  lignite  beds  and  the  White  River  Tertiary 
deposits.  We  first  observed  them  gently  inclined  near  Willow 
Springs  on  the  North  Platte  and  thenoe  westward  toward  the 
Sweet  Water  mountains,  and  near  the  'divide'  between  tlie  North 
Platte  and  Wind  River  they  reach  a  thickness  of  four  hundred 
feet  From  this  'divide'  throughout  the  Wind  River  valley  they 
occupy  the  greater  portion  of  the  country  and  though  inclining 
in  the  same  direction  with  tho  older  strata  the  beds  do  not  dip 
more  than  1°  to  5°.  They  differ  from  the  other  deposits  in  the 
great  predominance  of  arenaceous  sediments  and  in  the  absence 
of  vegetable  remains,  but  they  contain  fragmentfi  of  turtles  and 
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nnmerons  fivsh  water  and  land  shells  of  the  genera  Helix,  Pla- 
norbit,  Viv^xira,  etc  Tha  entire  thickness  of  these  deposits  may 
be  estimated  at  from  filteen  bandred  to  two  thousand  feet. 
From  the  fact  that  these  deposits  do  not  conform  to  the  true 
lignite  beds  and  that  detached  portions  are  seen  Ijin^  upon  the 
sides  of  the  mountaias  but  slightly  inclined,  while  the  corres- 
ponding beds  are  shown  in  the  valley  below,  we  infer  that  they 
were  accumulated  long  before  the  mountains  were  raised  to 
their  present  height  or  perhaps  during  the  gradusl  process  of 
elevation.  This  ia  especially  shown  at  the  upper  end  of  the 
Wind  River  valley.  Passing  over  the  Wind  River  mountnins 
we  again  see  them  holding  the  same  position  on  the  western 
slope  and  possessing  the  same  lithologioal  characters.  While 
the  lignite  beds  on  the  west  side  of  the  'divide'  incline  at  a  large 
angle,  the  more  recent  beds  although  in  some  places  occupying 
the  very  crest  of  the  mountaios,  seldom  incline  more  than  3 
to  5  degrees. 

The  most  interesting  additional  facta  which  we  have  obtained 
in  regard  to  the  White  Biver  Tertiary  beds,  are  their  geograph- 
ical extension  and  the  evidence  of  their  age  in  relation  to  the 
lignite  deposits.  We  can  now  show  beyond  a  doubt  that  the 
former  must  have  been  accumulated  long  since  the  latter.  We 
have  ascertained  that  they  extend  southward  along  the  Laramie 
Mountains  to  Willow  Springs  within  ten  miles  of  Cache  la  Pou- 
dre,  that  they  also  extend  up  the  North  Platte  to  the  Box 
Elder  creek,  and  even  beyond  are  small  outliers,  showing  that 
much  has  been  removed  by  erosion.  Passing  over  into  the 
Laramie  Plains  we  find  at  the  source  of  the  Box  Elder  and  ex- 
tending over  to  the  bead  of  Bates  Fork  a  laree  development  of 
this  Tertiary  and  it  also  reaches  far  westward  to  the  Medicine 
Bow  mountains.  We  also  know  from  the  observations  of  Dr. 
Hines  that  it  occupies  a  considerable  area  among  the  Sweet 
Water  mountains  extending  over  into  the  Green  River  valley. 
Wb  have  along  the  North  Platte  the  overlapping  of  the  White 
River  beds  upon  the  lignite  strata,  thus  affording  the  evidence 
of  superposition  for  their  relative  age.  The  same  fact  was  no- 
ticed between  the  north  fork  of  the  Shyenne  and  the  head  of 
Cherry  creek  where  beds  of  marl  and  limestone  containing  Pla- 
tiorfnSy  Limnea,  etc,  the  same  as  are  seen  in  the  Bad  Lands  proper, 
repose  upon  true  lignite  Tertiary  strata.  Again,  while  the  White 
Biver  b^s  hold  for  the  most  part  a  horizontal  position,  those  of 
the  lignite  Tertiaiy  are  often  much  disturbed.  Near  the  Black 
Hills  the  former  seem  to  have  been  elevated  to  a  considerable 
hdghth  b^  the  upheaval  of  the  mountains,  but  they  do  not  in 
any  case  incline  more  than  1"  while  north  of  the  Black  Hills 
the  lignite  beds  dip  6°  to  10°.  Along  the  Platte  I  have  seen 
^e  former  incliiiiDg  5°,  eapecially  on  La  Bonte  creek  and  about 
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fifteeD  miles  east  of  tlie  mouth  of  that  creek.  Oftea  the  bcd« 
aeeni  to  have  been  raised  up  sereral  hundred  feet  abore  their 
original  position,  without  inclination,  resting  upon  the  nptomed 
ed^  of  the  lignite  beds  whioh  we  have  before  observed,  par- 
took equally  of  the  disturbing  inSuences  which  have  given  so 
§reat  an  inclination  to  the  older  fossiliferoos  rocks.  Along  the 
iig  Horn  mountains  and  the  North  Platte  the  lignite  beds  some- 
times incline  from  the  foot  of  the  mountains  80°  and  often  the 
iofluence  of  the  elevatorj  power  has  affected  them  far  out  into 
the  plun  country. 

In  the  above  accouuts  of  the  Tertiary  deposits  of  the  West  we 
have  shown  that  the  older  members  are  clearly  separated  into 
four  divisions  exclusive  of  the  Pliocene  deposits  of  the  Niobrara. 
Let  us  examine  the  evidence  in  regard  to  the  age  of  these  de- 
posits. If  we  study  the  upper  portions  of  Cretaceous  formatioii 
No.  &  wheD  not  removed  by  the  erosive  power  of  water  to 
any  great  extent,  we  then  oraerve  from  the  time  we  pass  from 
No.  4  to  No.  5  a  gradual  change  io  the  sediments  ondT  other  in- 
dications of  a  slow  approach  to  shallow  water,  arenaceous  sedi- 
ments begin  to  take  the  place  of  argillaceous  so  that  we  have 
alternate  thin  layers  of  sand  and  clay,  the  sand  continuing  to 
increase  until  the  upper  part  becomes  a  yellow  ferruginous, 
coarse  sandstone  with  most  conspicuous  examples  of  ripple-mark 
and  oblique  lamioEe.  As  the  waters  of  the  Cretaceous  sea  were 
gradually  receding,  toward  the  Atlantic  on  the  one  side,  and  to- 
ward the  Pacific  on  the  other,  remnants  were  left  in  the  form 
of  lakes,  estuaries,  etc.,  which  now  afford  us  the  last  indicatioos 
of  marine  and  brackish  water  deposits  in  the  central  portions  of 
the  West  In  these  deposits  we  have  first  a  mingling  of  brack- 
ish and  fresh-Water  forms,  gradually  passing  up  to  pure  freeh- 
water  and  terrestrial  species,  with  no  return  to  toe  marine  condi- 
tion again. 

In  the  upper  part  of  the  Cretaceous  formation '  No.  6,  on  the 
Moreau,  we  find  the  Oetrea  siibtrigtmalis,  and  in  the  Juditii  depos* 
its  a  form  occurs  in  the  greatest  abondance  which  is  andistJn- 
guishable  from  it. 

We  have  also  mentioned  the  fact  that  the  fossils  of  upper  part 
No.  6  seem  to  have  existed  upon  the  veige  of  the  Tertiary  penod, 
that  they  sometimes  present  peculiar  forms  more  cbsely  allied  to 
Tertiary  types  than  Cretaceous  and  were  it  not  for  the  pr^ence 
of  the  genera  BaculiUs,  Ammonita,  Inoceramvs,  etc,  which  are 
every  where  supposed  to  have  become  extinct  at  the  close  of  the 
Cretaceous  epoch,  we  would  be  in  doubt  whether  to  pronounce 
them  Tertiary  or  Cretaceous.  These  facts  would  seem  to  indi- 
cate a  foreshadowing  of  the  Tertiary  era  and  that  the  transition 
from  one  great  period  to  the  other  was  gradual  and  quiet,  the 
change  in  the  physical  conditions  being  ultimately  sufOoient  to 
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destroy  the  Cretaceous  fauna  and  bring  into  existence  that  of 
the  Tertiary.  Again,  in  numerous  localities  where  No.  5  is  fully 
developed  and  &  kt^  thickness  of  Tertiary  deposits  is  supei^ 
-imposed,  so  that  aear  some  of  the  mountain  elevations  I  have 
found  it  difficult  to  draw  the  line  of  separation,  no  apparent 
physical  break  oocorring  in  the  sediments. 

Will  not  these  statements  go  far  to  show  that  the  estuary  de- 

esite  ushered  in  the  dawn  of  the  Tertiary  epoch  and  induce  the 
lief  that  they  belong  to  the  first  part  or  Eocene  period?  This 
point  is  an  important  one  to  establish,  on  account  of  its  bearing 
upon  the  history  of  the  physical  development  of  our  western 
continent. 

The  estoary  deposits  soon  lose  their  marine  and  brackish  char* 
acter  and  gradually  pass  up  into  the  true  Lignite  strata,  of  pnrely 
freshwater  origin,  thence  by  a,  slight  discoidancy  into  the  Wind 
Biver  valley  beds,  which  give  evidence  of  being  an  intermediate 
deposit  between  the  true  lignite  and  Whit«  river  Tertiary  beds. 
Then  come  the  White  river  bone  beds  which  pass  up  into  the 
Pliocene  of  the  Niobrara  by  a  slight  physical  break,  and  the 
latter  are  lost  in  the  Yellow  Marl  or  Lacs  deposits.  I  have  esti* 
mated  the  entire  thickness  of  Tertiary  rocks  in  the  Northwest  at 
from  five  to  six  thousand  feet,  and  their  interest  will  be  appre- 
ciated when  I  venture  to  surest  that  by  thorough  investigation 
they  will  doubtless  reveal  in  a  most  remarkably  clear  manner 
the  history  of  the  physical  growth  and  development,  step  by  step, 
of  the  central  portion  of  this  coatinent  I  shall  treat  this  subject 
more  fully  in  a  future  paper,  and  would  refer  to  the  forthcoming 
Report  of  Capt.  Baynt^ds  for  the  details  of  the  facts  sustaining 
my  opinions. 

We  have  no  evidence,  so  &r  as  I  know,  of  long  continued 
deep-water  deposits  in  the  west,  until  iar  up  in  the  Cretaceous 
period.  If  we  examine  the  Potsdam  sandstone  we  shall  find  that 
where  it  reaches  its  greatest  force,  the  lower  portion  is  composed 
of  an  aggregation  of  quartz  pebbles  cemented  with  siliceous 
matter,  and  as  we  pass  upward  we  find  it  arranged  in  thin  layers 
^uite  compact  with  fucoidal  markings,  ripple-mark,  ka.  Every- 
where are  most  abundant  examples  of  oblique  laminae  of  deposit, 
and  ripple  and  wave-markings — evidences  of  shallow  waters. 

During  the  long  period  that  elapsed  between  the  deposition  of 
the  earliest  part  of  the  Silurian  epoch  and  the  commencement 
of  the  Carboniferous,  we  have  reason  to  believe  that  dry  land 
jwevjoled  over'a  large  portion  of  the  west.  The  Carboniferous 
epoch  commences  with  thin  layers  of  arenaceous  deposits  grad- 
ually  passing  up  into  homogeneous  siliceous  and  calcareous  beds. 
The  latter  are  never  more  than  from  twenty  to  fifty  feet  in  thick- 
ness, and  then  the  arenaceous  sediments  begin  again  to  predomi- 
nate and  all  the  proofs  of  shaUow  as  well  as  turbulent  waters 
arc  shown.    We  then  pass  up  through  the  red  arenaceous  de- 
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posits  and  Juraasic  beds,  and  find  no  roclca  that  indicate  deep 
water  deposition.  Cretaceous  jbrmatioa  No.  1  commences  in 
many  places  Avith  a  considerable  thickness  of  an  aggregation  of 
■water-worn  pebblea  psfsing.up  into  thin  alternate  layers  of  are- 
naceous and  argillaceous  seclimects  witti  thick  beds  of  sandstono 
with  ripple  markings  and  oblique  laminse,  then  gradually  ceases 
in  No.  j!  and  through  Kos.  2,  3  and  4,  the  sedimeuts  indicate 
that  they  were  accumulated  in  comparatively  deep  and  quiet 
waters.  Ko.  2  is  a  black  ploalio  clay,  No.  S  grey  marl,  and  No. 
4  n  dark  indurated  sometimes  laminated  clay  with  many  calca- 
reous concrotious.  In  No.  5  we  gradually  approach  indications 
of  shallow  water  until  dry  land  appears,  as  already  stated. 

It  will  not  be  possible  at  this  time  to  mention  in  detail  all  the 
oscillations  of  surface  and  other  physical  changes  to  which  ws 
have  reason  for  supposing  the  country  was  subjected  during  all 
these  periods.  .It  is  sufficient  for  our  present  purpose  to  show 
that  e.\cept  during  the  middle  Cretaceous  epoch  no  long  continued 
periods  of  quiet  water  prevailed  in  these  ancient  western  seas. 

The  evidence  appears  to  me  to  point  to  the  conclusion  that  a 
much  milder  climate  prevailed  throughout  the  western  portions 
of  our  continent,  during  a  greater  part  of  the  Tertiary  period 
than  that  which  existe  in  the  same  latitudes  at  the  present  time. 
The  organic  remains  appear  to  indicate  a  subtropical  climate  or 
one  similar  to  that  of  our  Gulf  States.  Near  the  close  of  the 
Cretaceous  epoch  the  watei-s  of  the  great  Cretaceous  sea  re- 
ceded toward  the  present  position  of  the  Atlantic  on  the  one 
side  and  toward  that  of  the  Pacific  on  the  other,  leaving  large 
areas  in  the  central  portions  of  the  west,  dry  land.  These  areas 
■were  of  course  proximity  to  the  sea  and  comparatively  but 
slightly  elevated  above  the  ocean  waters.  In  regard  to  the 
Mollusca  which  have  been  found  quite  abundantly  entombed  in 
the  lignite-bearing  strata,  it  is  an  interesting  fact  that  the  most 
nearly  allied  living  representatives  of  many  of  these  species  are 
now  found  inhabiting  the  streams  of  Southern  Africa,  Asia, 
China  and  Siam,  apparently  indicating  the  existence  of  a  tropi- 
cal climate  in  these  latitudes  at  as  late  a  period  as  the  Tertiary 
epoch.* 

Again,  the  luxuriance  of  the  flora  which  has  been  so  perfectly 
preserved  in  the  lignite  strata  of  the  West  point  to  the  same 
conclusion.  It  is  true  that  until  recently  no  species  have  been 
found  which  belong  exclusively  to  a  tropical  vegetation,  but  dur- 
ing our  last  expedition  we  obtained  a  species  of  true  fan  palm, 
veiT  closely  allied  to  Sabal  lamonis,  figured  by  Dr.  Heer  in  hia 
"  Flora  Tertiaria  Helvetiie,"  "  The  most  northern  limit  of  palma 
is  that  of  Chamwrops  pcdmetio,  in  North  America  in  lat  34-36°, 
and  of  Chameo'ops  kumilia  in  Europe,  near  Nice,  in  43''-44°  N. 

■*  Se«  Mamoir  bj  F.  B.  Ueefc  and  F.  T.  Balden,  in  Froc.  Pa.  Acad,  June,  ISStt. 
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lat"*  The  true  palms  of  our  present  day  are  ooosidered  as 
having  their  native  land  within  the  tropica.  That  this  or  a  sim- 
ilar condition  of  climate  continued  throughout  the  accumulation 
of  the  Wind  River  valley  depoaitfl  may  oe  inferred  from  their 
MoUuscan  remains  which  are  more  nearly  allied  to  tropical  forma. 

A^in,  we  have  in  the  West,  as  before  mentioned,  a  vast  area 
occupied  by  the  lignite-bearing  strata.  There  are  Irom  thirty  to 
£fty  beds  of  lignite  varying  in  thickness  from  one  inch  to  Bcven 
feet.  Over  all  this  vast  area  there  are  at  the  present  time  no 
large  forests,  no  timber  except  that  which  skirts  the  streamB. 
^Ve  now  know  that  during  tne  Tertiary  period  vast  forests  of 
timber  must  have  covered  many  portions  of  the  West  from  the 
abundance  and  variety  of  the  vegetable  remains  preserved  in 
the  rocks.  Silicified  trunks  of  trees,  fifty  to  one  hundred  feet 
in  length  and  two  to  four  feet  in  diameter,  and  stumps  which  indi- 
cate gigantic  forest  trees  occur  abundantly  over  hundreds  of 
square  mUes  along  the  Missouri  and  Yellow  Stone  rivers.  Prof. 
Henry  and  other  meteorologists  have  arrived  at  the  conclusion 
from  a  vast  number  of  well  autheaticated  facta  that  the  absence 
of  forest  trees  on  the  great  prairies  of  the  far  west  is  due  to  the 
want  of  moisture  which  is  well  known  to  prevail  all  along  the 
eastern  slope  of  the  Rocky  Mouutains.  The  prevailing  winds 
are  now  known  to  come  irom  the  west,  and  as  the  currents  of 
air  ladened  with  moisture  from  the  Facific  ascend  the  western 
slope  of  the  mountains,  become  condensed  and  deposit  their  bur- 
dens for  the  moat  part  before  reaching  the  eastern  slope. 

Pro£  Henry,  in  his  paper  on  Climatology  contributed  to  the 
Patent  Office  Beport  for  1856,  says ;  "  the  return  westerly  cur- 
rent, sweeping  over  the  Pacific  Ocean,  and  consequently  charged 
with  moisture,  will  impinge  on  the  Coast  range  of  mountains  of 
Oregon  and  California,  and,  in  ascending  its  slopes,  deposit  mois- 
ture on  the  western  declivity,  giving  fertility  and  a  healthful 
climate  to  a  narrow  strip  of  country  bordering  on  the  ocean,  and 
sterility  to  the  eastern  slope.  All  the  moisture  however  will 
not  be  deposited  in  the  passage  over  the  first  range,  but  a  por- 
tion will  be  precipitated  on  the  western  side  of  the  next,  until 
it  reaches  the  eastern  elevated  ridge  of  the  Eocky  Mountain  sys- 
tem, when,  we  think,  it  will  be  nearly  if  not  quite  exhausted." 
We  are  now  supposing  that  the  climatic  conditions,  winds,  cur- 
rents of  air,  &&,  did  not  differ  to  any  great  extent  during  the 
Tertiary  epoch  from  those  which  prevail  in  the  same  lautuues  at 
the  present  day.  We  therefore  venture  the  suggestion  that  up 
to  the  time  of  the  accumulation  of  the  middle  Tertiary  deposits 
the  lofty  barrier  of  the  Rocky  Mountains  did  not  exist. 

"  Undlej'i  Vegetable  KiDgdi»i,  p.  ISS. 
WublngtoD,  D.  C,  JoQuary  30, 1861. 
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Aht.  XXn. — Remarka  on  the  Atomic  Weights  of  the  E^UmeiUs; 
by  WoLCOrr  Gibbs,  M.D.,  Prof,  of  Chetnifltrj  and  Physics  in 
tie  Free  Academy  in  New  York, 

Is  the  present  commaDication  I  shall  endeavor  to  show  that 
if  the  atomic  weights  of  oxygen,  sulphur  and  carbon  are  taken, 
respectively,  as  16,  82  and  12,  those  of  a  majority  of  the  other 
elements  muat  be  doubled.  I  do  not  at  present  adopt  the  view  in 
question;  my  objectisBimply  to  point  oat  the  logical  consistency 
of  the  change.  For  the  sake  of  convenience  and  precision  of 
language  I  shall  employ  the  terms  atom,  molecule  and  equiva- 
lent in  the  sense  in  wmch  they  are  understood  by  the  chemista 
of  the  new  or  unitary  school.*  An  atom  of  any  element  ia  the 
least  quantity  of  that  element  which  can  esist  in  combination: 
a  molecule  is  the  least  quantity  which  can  e^iist  in  the  free  state. 
The  definitions  of  atomic  and  molecular  weights  flow  at  once 
ftom  those  of  atom  and  molecule.  The  equivalents  of  bodies 
are  the  relative  quantities  which  replace  eacn  other  in  actual  or 
ideal  substitutions;  they  may  correspond  to  atoms  or  to  mole> 
cnles,  or  may  bear  a  simple  numericiu  relation  to  either  of  these. 
The  atomic  weights  of  carbon,  oxygen  and  sulphur  are  now  gen- 
erally  considered  to  be  respectively  12,  16  ana  82,  chiefly  upon 
the  following  grounds: 

1.  In  all  volatile  organic  compounds  the  constitution  of  which 
has  been  accurately  determined,  the  number  of  atoms  of  these 
elements  is  always  even,  if  we  consider  the  weights  of  th© 
atoms  to  be  respectively  6,  8  and  16.  Provided  that  all  such 
compounds  are  assumed  to  correspond  to  2  vols,  of  vapor  (H=l). 

2.  Purely  chemical  considerations  appear  to  show  that  in 
oi^nic  compounds,  independently  of  any  assumption  as  to 
vapor- volumes,  the  number  of  atoms  of  carbon,  oxygen  and 
sulphur  is  always  even, 

8.  When  oxygen  or  sulphur  replace  hydrogen  in  or^nio 
compounds,  2  units  of  weight  of  hydrogen  are  replaced  by  16 
of  oxygen  or  82  of  sulphur ;  4  units  of  hydrogen  by  82  of  oxy- 
gen, and  so  on ;  in  no  case  is  one  unit  of  weight  of  hydrogen 
replaced  by  8  of  oxygen. 

4,  The  least  quantity  of  oxygen  or  sulphur  set  free  in  any 
reaction  is  either  82  or  64,  or  is  some  multiple  of  8^41;  64.  fa 
like  manner  the  least  quantity  of  oxygen  or^iwhiur  which 
reacts  with  any  compound  body  is  a  multipl^LC^^JjK^r'^^  an 
even  number.  .  ■.     '  .■^■ 

The  assumption  is  now  generally  made  thif  th^*i?Bwrtifea  of 
all  substances  in  the  gaseous  state  occupy 'the  imtl  voliime: 

*  Sm  Ibr  •uinpli  EckuU,  Lebrbiicb(i«'0igaiuaGlMtiC)iemie,i,91,ErIftiie«n,  IBC9. 
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fiom  this  it  follows  that  in  the  greater  number  of  cases  two  atoms 
troite  to  fonn  one  gaseous  molecule.  The  difficulty  which  form- 
erly existed  in  the  case  of  sulphur  has  been  completely  removed 
by  the  researches  of  Deville  and  Trooat,  and  of  Bineau,  who 
have  shown  that  the  volume  occupied  by  16  parts  of  sulphur  in 
the  form  of  perfeat  gas  is  i,  and  not  \  of  that  occupied  by  1  part 
by  weight  of  hydrogen.  In  the  case  of  those  substances  the 
vapor-densities  of  which  correspond  to  four  volumes,  it  appears 
probable  that  decomposition  into  two  2-volame  molecules  oc 
cars,  so  that  the  observed  vapor-densities  are  the  sums;  of  the 
densities  of  the  ooostitueDt  molecules.  Thua  sal-ammoniac* 
in  the  form  of  vapor  is  HCl  and  NH^,  these  constituents  re- 
combining  at  a  lower  temperatute  to  NHtOl.  Id  this  manner, 
among  others  Koppf  and  Hofmaun^  l}a^<i  shown  that  it  is  un- 
necessary to  admit  the  existence  of  3-v<4ume,  l-volurae  and 
6-volume  vapors.  There  exists  however  at  least  one  exception 
to  the  law  now  generally  admitted  that,  in  the  case  c^  the  ele- 
ments, one  molecule  consists  of  two  associated  atoms.  The 
vapor-density  of  phosphorus,  even  at  a  temperatore  of  1040" 
C,  corresponds  to  ^  vol.,  the  atomic  weight  being  taken  as  81. 
Since  sulphur,  which  is  less  volatile  than  phosphorus,  is  a  per- 
fect gas  even  at  860°,  we  cannot  admit  that  the  case  is  other- 
wise with  phosphorus,  or  reasonably  suppose  that  tbe  vapor- 
density  would  correspond  to  one  volume  if  determined  at  a  still 
higher  temperatura  We  must  therefore  admit  that  th^  molecule 
of  phosphorus  corresponding  to  2  vols,  of  vapor  contains  4 
atonts,  and  not  2  like  that  of  nitrogen,  while  nothing  is  more 
certain  than  that  the  atomic  weigbte  of  phosphorus  and  nitrogen 
are  respectively  SI  and  14.  In  like  manner  the  vapor-densitv 
of  arsenic  appears  also  to  correspond  to  1  volume  omy,  though 
it  has  not  yet  been  determined  at  temperatures  very  &r  above 
the  boiling  point 

If  now  we  admit  that  the  molecules  of  all  subetanoea  occupy 
2  vols,  in  the  gaseous  state,  and  if  the  reasoning  which  has  led 
chemists  to  double  the  old  atomic  weights  of  carbon,  oxygen,  sul- 
phur, &a,  be  correct,  it  follows  that  the  atomic  weights  of  the 
greater  number  of  the  elements  must  be  doubled.    For  we  find : — 

1.  That  nearly  all  volatile  inorganic  oxyds,  chlorids,  oxjcblo- 
rids  Ac  contain  in  2  vols,  of  vapor  (H=1J  two  or  four  received 
equivalents  of  metal  or  radical.  Thus  tne  compounds  whose 
fbrmolas  are  now  usually  written  SiCl,,  TiCl,,  ZCl,,  SnCl,, 


nwlred  into  iU  elemeoU,  txA  Ita  Ttkpor-deorit;  onght  to  oorrMpond  to  S  roU.  in- 
■tem<]  of  i.  Tlie  cipluwtioa  in  tha  text  ii  thmfive  not  ipplicsbta  to  all  cubok, 
Comptes  Beodai,  xlii,  SBS. 

!Ann.  Cbemie  ood  Phamude,  ct,  8>0, 
CiHnptM  Bandiw,  xlix,  1S1. 
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HgCl,  HgjCl,  HgBr,  Hg,Br„  Fe.Cl^,  Al.Cl,,  Al.T,,  AI,Br„ 
CrO,Cl,  muBt  be  written  Si,Cl„  Ti.Cl,,  Z,C1,,  Sn,CI«, 
Hg,C]„  Hg  OL,  Hg,Br„  Hg,I„  Fe.Cl,,  Al  Cl„  Al.I,, 
AljBr,,  Cr.O.Cl,,  in  order  to  correspond  to  2  vols-of  vapor. 

2.  ^1  volatile  metala  and  metallic  oxyds  contain  two  or  four 
received  equivalenta  in  2  vols,  of  vapor.  Thus  the  vapor-den- 
Bities  of  mercury  and  cadmium  represent  the  molecular  weights 
Hg,  and  Cd,.  Arsenous  and  osmic  acids  correspond  in  the  form 
of  vapor  to  the  formulas  As  0,  and  Os,0,. 

Z.  All  volatile  compounds  of  metals  with  organic  radicals 
contain  aa  even  number  of  equivalents  of  metal  in  2  vols,  of 
vapor,  excepting  only  those  in  which  triatomic  metals  oocnr. 
Thus  we  have  corresponding  to  2  vols,  of  vapor  the  formnlaa ; — 

fc'^±\''"  ''°'^A\V'"  '''°i!:h»..  *''Vh- 


4.  The  volatile  compounds  of  the  triatomic  radicals,  nitrt^a, 
phosphorus,  arsenic,  antimony,  bismuth  and  boron,  contaia  in 
2  vols,  of  vapor  only  one  received  atomic  weight  of  the  radicaL 
Thus  we  have  the  compounds: — 

NH,,   PCL,  AaCl,,  SbCL,  BiCI.,  BCL,    PfC.H.),,    AsfC-H,),, 
8b(C4Hj3,  B(C4H,)„  BO,  3C,H,0,  Ac  Ac. 
To  this  there  are  exceptions.    Thus  we  have  corresponding  to  2 
vols,  the  formulas : — 

^.0..  g^:k}-..  iS:i:i:l-.o..  ig:?:i:}^^«»- 

6.  The  specific  heats  of  the  atoms  of  nearly  all  the  elements 
are  equal  if  the  molecule  is  in  each  case  referred  to  2  vols,  of 
vapor.* 

If  now  we  consider  it  proved  from  the  above  consideratioDS 
that  the  molecular  weights  of  carbon,  silicon,  tin,  titanium  and 
zirconium,  correspond  in  the  gaseous  form  to  2  vols.,  and  that 
these  diements  are  tetratomic,  it  follows  from  analogy  that  certain 
other  elements  are  also  tetratomic,  and  we  have  the  group : — 

Carbon,  12        1-68 

Silicon,  28  — 

Zircoaium,  4i  — 

Titanium,  48  — 

Niobium,  06  — 

Tantalum,         136  — 

Hn,  116         6-52 


Lead, 

208 

4-S2 

Palladium, 

108 

0-40 

Rhodium, 

102 

0-62 

106 



Platinum, 

196 

6-40 

Iridium, 

196 

T-OO 

Osmium, 

3.94"  . 

S-92 

in  tfae  cue  of 

CKbOfcW 

enpnot 
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The  firat  column  of  naml>erB  giving  the  atomic  weights,  the  sec- 
ond the  atomic  heats  or  the  prodncts  of  the  atomic  weights  into 
the  specLfic  heats.  It  is  possible  that  thorium  belongs  to  ths 
tetnitomic  group,  aa  thoria  appears  to  be  ismorphons  with  stannic 
add,  Sn,0,.  Lead  is  placed  in  this  group  fixim  the  analogy  of 
the  compounds  which  it  forms  with  ethyl,  methyl,  kc.  to  stan- 
nethyl,  ic. :  it  appears  however  like  tin,  palladium,  ruthenium, 
platinum,  rhodium,  iridium  and  osmium  to  be  also  diatomic ;  the 
so-called  protozyds  having  the  fbnnnlaa  PbjOj,  Sn,0.,  ka. 
For  similar  reasons  we  admit  the  existence  of  6  triatomio  ele- 
ments, namely: — 
Nitrogen,  14  —  Antimony,        120        6'11 

Pfaoopboraa,        91        5-85  Bismuth,  20S        641 

Arsenic,  IS        6-10  Boron,  11  — 

The  diatomic  elements,  according  to  the  reasoning  above  men- 
tioned, will  be  80  io  number,  and  may  be  jtrranged  in  natural 
^milies,  as  follows :— ^ 


^. 

16 
33 

6-49 

Iron, 

5« 
54 

6-sa 

Seleninm. 

80 

a-08 

60 

«-43 

Tellurium, 

128 

608 

Nickel, 

58 

6-28 

Chromium, 

62 

Mwne»nm, 
G^um, 

24 

— 

Aluminnm, 

27-5 

5-88 

40 

— 

Enc, 

65 

6-24 

StroDtinm, 

88 

— 

Cadmium, 

112 

6-86 

Barium. 

136 

— 

Copper. 

63 

6-04 

Uranium, 

120 



Cerium, 

92 

— 

Mercury, 

200 

6-40 

Lanthanum, 

04 

— 

Didymium, 

96 

_ 

Molybdenum 

9S 

«■»! 

Yttrium, 

— 

— 

TuEgrten, 

184 

6-87 

Erbium, 

— 

— 

Vanadium,  T 

1S8 



Terbium, 

Glucinnm, 

10 



Thorium,    1 

118 

—  ■ 

This  classification  into  natural  ^imilies  appears  to  me  to  repre- 
sent the  present  state  of  our  knowledge,  though  the  position  of 
several  dements  must  be  regarded  as  doubmil.*  The  mona- 
tomic  elements  are  only  10  in  number ;  they  may  be  arranged 
in  three  groups: 

.Chlorine,    86-5      —         Hydrogen,    1      —         Silver,  108    6-16 
Bromine,    80      -6-74        Lithium,       7      —         Gold,    197    6-S8 
Iodine,      127        6-88        Sodium,      23    671 
Huorine,    19         —         Potassium,  89    6-60 

"  IlieTS  it  reMoo  to  beBere  tbat  Ttnadiam  belong*  with  bonw  t«  tbe  mbogen 


)  by  Google 


350  W.  Gibbs  on  the  Atomic  WeighU  of  ElemerU*. 

It  is  however  to  be  remarked  that,  of  the  other  elements,  at 
least  two,  name] J  copper  and  mercury,  are  monatomic  in  certain 
combinations,  as  for  example,  in  Cu,CI  and  Hg,CI.  It  is  txoe 
that  we  may  write  these  formulas  Cn,Cl,  and  E^,Clj,  in  which 
case  we  have  two  additional  diatomic  forms  of  copper  and  mer- 
cury with  the  atomic  weights  126  and  400  respectively.  This 
mode  of  viewing  the  subject  obliges  us  to  admit  atomic  heats 
represented  nearly  by  the  number  12,  or  twice  as  high  as  in  the 
case  of  the  other  elements,  and  appears  therefore  less  simple  than 
that  first-  stated. 

In  like  manner  all  the  elements  belonging  to  the  tetratomio 
group  which  form  protoiyds,  &c.,  may  be  regarded  as  tetratomic 
and  diatomic ;  this  will  add  at  least  eight  to  the  number  of  dia- 
tomic elements.  Finally,  in  the  sesquiozyds  and  similar  com- 
pounds two  received  atoms  of  iron,  manganese,  chromium,  aJu- 
minam,  &&,  must  be  regarded  as  forming  a  single  triatomic  atom. 
Limpricht*  and  Franklandf  admit  the  existence  of  pentatomio 
elements,  including  the  nitrogen  group  ih  this  olase,  bat  this 
view  is  not  generally  adopted,  and  in  the  present  state  of  oar 
knowledge  a  primary  division  of  the  60  elements  into  four 
classes,  the  luooatomic,  diatomic,  triatomic  and  letratomic  ele- 
ments, appears  to  be  sufficient. 

From  the  above  it  appears  that  of  the  60  elements  now  known 
to  chemists,  the  received  atomic  weights  of  60  at  least  must  be 
doubled,  if  we  admit  the  correctness  of  the  reasoning  which  has 
led  many  chemists  at  the  present  day  to  double  the  atomic 
weights  of  carbon,  oxygen  and  sulphur.  Wanklyn^  and  Wurtz§ 
have  already  suggested  the  propriety  of  doubling  the  equivalents 
of  zinc  and  tin,  and  by  analogy,  of  several  other  metals,  while 
Gannizzaro)  has  adduced  the  specific  heats  of  the  atoms  with 
other  arguments  in  favco*  of  the  same  change.  Wurtz  com- 
pares oxyd  of  zinc  Zn,0,,  with  oiyd  of  ethylene  (C,H,)0,  ; 
the  hydrate  of  oxyd  of  zinc  will  then  correspond  to  glycol, 

CT»  [  0,.  In  the  same  way  we  may  consider  hydrate  of  sea- 
qnioxyd  of  iron  as  corresponding  to  glycerine,   tt  *  [  O,    to 

(^  H  1 

H*  I  ^*'  ^*'*  being  here  triatomic 

Should  the  further  progress  of  the  science  show  that  the  views 
above  mentioned  are  the  most  simple  and  consistent  expression 
*  Umpridit.  Lehrbuch  der  Orginischen  Cbemie,  IM  Abth.,  8. 
I  Qiurterlj  Jounwl  of  the  Obenlc«]  Society,  toL  xiii,  Not.  2  wd  t. 
t  The  «*mfl,  vol.  ^,  p.  1 S4. 
g  Aw.  de  CSiiiiile  et  de  Phyaiqas,  1^  2S0,  ud  Bepertolra  de  Chimia  pun,  ii, 


CJoogIc 


W.  iSibbi  on  tht  Atomic  WtiglUa  ofEUmenU.         251 

of  all  the  facts,  it  will  be  desirable  to  retnni  to  the  ootatioa  of 
Berzelius  slightly  modified,  that  is  to  bat,  it  will  be  better  to 
halve  the  atomic  weights  of  bTdrogen  ana  the  other  mocatomio 
and  triatomic  elements,  and  aenot«  the  atomic  weights  of  car- 
bon, oxygen,  sulphur,  zinc,  &a,  by  the  numbers  6,  8,  16,  82,5, 
&c,  respectively.  In  this  manner  while  the  formulas  are  written 
with  precisely  the  notation  of  the  new  school,  the  numbera  actn- 
ally  employed  in  the  great  majority  of  calculations  will  be  those 
which  have  been  sanctioned  by  longest  usage,  and  which  are 
most  convenient  for  practical  purposes.  The  atomic  weights  of 
hydrogen,  chlorine,  potassium,  and  the  othw  monatomic  ele- 
ments, will  be  in  each  case  one  half  of  the  old  equivalent,  while 
the  molecular  weights  will  correspond  with  the  old  equivalents. 
Thus  we  shall  have ; — 

Hydrogen, 

Chlorine^ 

Bromine, 

Potanium, 

HitrogcD, 

in  which  table  the  first  ccdumn  gives  the  atomic  and  the  second 
the  molecular  weights. 

The  formula  of  water  thus  becomes  H,0  and  its  atomic 

weight  9 ;  caustic  potash  is  ^r  [  O  and  its  atomic  weight  28 ; 

oxyd  of  zinc  will  be  ZnO  and  its  atomic  weight  40'5 ;  chlorhy- 
dnc  acid  will  be  HCl  and  its  atomic  weight  18-25.  The  dashed 
symbols  H,  -Ci,  £,  kc,  may  also  be  employed,  as  in  the  Berze- 
han  notation  and  would  in  many  cases  be  extremely  convenient. 

All  the  typical  formulas  now  so  generally  employed  will  be 
written  as  at  present,  the  actual  weights  only  being  changed. 
The  general  acceptance  of  the  views  of  the  new  school  would  be 
greatly  facilitated  by  the  adoptioa  of  the  system  of  atomic 
weights  here  proposed. 

In  another  paper  I  propose  to  discuss  the  question  of  the 
basicity  of  the  elements  with  other  points  of  special  theoretical 
interesL 

5«w  Tork,  Ju.  inb,  1861. 
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Akt.  XXXII. — Abatraet  of  a  Meteorological  Jovmai/or  the  year 
1860,  kmt  at  Marietta,  'Ohio:  laL  89*  26'  N.,  and  long.  4**  28' 
W.  of  Waflhington  City;  by  S.  P.  Hildbstth.— [Thirty -fourth 
annual  report.] 
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The  mean  temperature  of  the  year  ia  SS^'SS,     The  amount  of 
rain  and  melted  snow  ia  39'68  inches. 

Semarke  on  the  year  1860. — This  year  has  "been  characterized.  . 
by  several  uneommoa  events  in  the  meteorology  of  the  climate, 
such  as  wide-spreading  and  destructive  storms,  with  tornadoes 
of  uopreoedented  violence  sweeping  every  thing  in  their  course 
from  the  face  of  the  earth  with  the  impetuosity  and  force  of  gun- 
powder, raising  the  question  whether  its  main  power  was  not  de- 
rived from  electricity,  rather  than  from  the  winds.  Some  por- 
tions of  the  valley  of  the  Ohio  and  of  the  Mississippi  suffered  im- 
mensely from  these  storms  in  the  months  of  May  and  June,  which 
periods  seem  to  be  more  liable  to  such  outbreaks  of  the  elements 
than  any  other  portions  of  the  year.  Setting  aside  these  events, 
the  year  has  been  one  of  uncommon  fertility  and  productiveness. 
The  crops  of  grain  and  fruit  were  abundant  and  never  excelled 
in  quantity  since  the  first  settlement  of  the  country.  The  health 
of  tne  adult  portion  of  the  population  has  been  good,  uncom- 
monly exempt  from  fevers;  in  place  of  which  has  prevailed  s 
new  form  of  the  old  and  well  known  scarlet  fever,  or  '  putrid 
sore  throat,'  chiefly  confined  to  children,  but  of  a  most  fatal  and 
destructive  type.  Like  the  cholera,  it  appears  to  be  epidemic  in 
its  character,  and  afler  a  certain  period  will  run  its  course  and 
disappear  from  the  land. 
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Winter  months. — ^Tbe  mean  temperature  of  the  winter  is 
S2°-96,  proving  it  to  have  been  a  very  mild  one,  as  it  is  some- 
times as  low  as  twentj-six  degree.1.     Ihe  iirat  week,  in  January 

was  the  coldest  of  the  winter,  the  temperature  being  below 
freezing  all  the  time,  and  on  the  fifth  at  three  degrees  below 
zero.  The  Ohio  river  was  closed  for  a  few  days  above  Marietta, 
but  soon  opened,  leaving  the  navigation  for  steamboats  free,  the 
remainder  of  the  winter.  In  ponds  and  the  mouths  of  creeks, 
ice  formed  of  the  thickness  of  sis  or  eight  inches,  and  a  plenti- 
fnl  supply  was  procured  for  summer  use  of  this  needful  article 
of  comfort.  The  greatest  depth  of  snow,  at  any  one  time,  was 
three  inches,  on  the  21st  of  December. 

Spring. — The  mean  of  the  spring  months  was  64°64,  which 
is  about  the  average  for  a  aeries  of  years.  This  season  is  called 
earlier  or  later  from  the  blossoming  of  a  certain  class  of  trees, 
especially  fruit  trees,  the  peach  ana  apple  being  the  standard. 
The  former  did  not  bloom  until  the  eignth  of  April,  and  the  lat- 
ter on  ihe  fifteenth  of  that  month,  which  may  be  called  about 
the  mean  time,  although  the  period  varies  as  much  as  twenty- 
five  or  thirty  days  in  some  years.  It  was  a  spring  of  mild, 
pleasant  temperature,  and  favorable  to  the  growth  and  health  of 
the  vegetable  kingdom,  but  marked  by  several  unusual  phe- 
nomena in  the  meteorolo^cal  department  of  nature.  The  early- 
part  of  April  was  attended  with  excessive  rains,  producing  fl«oda 
in  the  Ohio  and  Muskingum  rivers,  overfiowing  the  bottom  lands 
to  a  great  depth,  and  higher  by  four  feet  at  Dresden  and  two  feet 
at  Zanesville,  than  ever  before.  The  main  source  of  the  flood 
was  in  the  rivers  that  fall  into  the  Ohio,  on  the  north  side,  as  the 
Scioto,  Muskingum,  Beaver  and  Alleghany.  Tlie  southern  afflu- 
ents were  not  very  high,  or  the  water  woald  have  equalled  that 
of  1832.  But  little  damage  was  done  below  Marietta,  which, 
standing  atthe  junction  of  the  Muskingum  with  the  Ohio,  suffers 
more  than  any  other  point  ten  miles  above  or  below  that  place. 
At  this  town  the  water  was  four  feet  below  the  flood  of  18S2, 
but  twelve  inches  higher  than  any  other  one. 

Oreat  meteor  of  Mai/,  1860. — On  the  first  day  of  May,  about 
twenty  minutes  before  one  o'clock,  p.  m.,  a  tremendous  explo- 
nion  was  heard  at  Marietta,  like  the  discharge  of  a  piece  of  heavy 
artillery,  the  sound  coming  from  the  north.  It  was  found  to 
proceed  from  the  explosion  of  an  aerolite  or  meteor,  which  fell  at 
a  place  about  fifty  miles  north  of  Marietta,  and  twenty  east  of 
Zanesville.  Its  course  with  a  description  of  the  accompanying 
phenomena  has  been  given  in  this  Journal  by  Profs.  Andrews 
and  £vans  of  the  Marietta  College,  and  Dr.  J.  L.  Smith ;  the  first 
and  last  named  gentlemen  having  personally  visited  the  locality 
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where  it  fell,  a  feir  daja  subsequently,  and  minntelj  examined 
all  the  attending  circumstances  noted  b;  the  inhabitants  in  the 
vicinity.  Oae  of  the  largest  fn^ments,  weighiog  orer  one 
faondred  pounds,  was  purchased  and  placed  in  the  cabinet  of  Har 
lietta  College.  Appearing,  as  this  meteor  did,  in  the  middle  c^ 
the  daj,  when  hundreds  of  spectators  were  in  situations  to  see 
it,  the  history  of  its  course  and  appearance  has  happily  been 
niade  out  more  accurately  and  satisfactorily  than  that  of  any 
other  which  has  visited  North  America. 

Great  storm  of  the  21tt  of  May. — On  Monday,  the  twenty-fiist 
day  of  May,  the  valley  of  the  Ohio  was  visited  by  one  of  the 
greatest  storms  or  tornadoes  ever  experienced  since  the  settle 
ment  of  the  country.  Commencing  west  of  the  Misaiaaippi  river, 
it  swept  over  a  space  not  leas  than  six  or  seven  bundled  miles 
in  length  by  fifty  or  sixty  in  breadth,  following  generally  the 
course  of  the  Ohio  river,  or  from  the  southwest  to  ute  northeast. 
I  do  not  know  the  hour  of  its  commencement,  but  it  was  at 
IJonisTille,  £y.,  by  two  o'clock,  p.  h.,  at  Cincinnati  by  half  past 
three,  at  Portsmouth  by  half  past  four,  and  at  Marietta  aboat 
half  past  five,  travelling  at  the  rate  of  eighty  or  one  hundred 
miles  an  hour,  fax  exceeding  in  rapidity  that  of  any  railway 
train.  Its  pr(^;re8S  was  marked  by  desolation  and  rain,  in 
the  destruction  of  buildings,  fences,  trees  and  boats.  Of  the 
latter,  many  coal  boats  were  sunk  and  the  navigators  drowned. 
Several  hundred  lives  were  lost.  Steamboats  suffered  less,  as  by 
their  motive  power  they  were  able  to  gain  a  more  sheltered  po- 
sition on  the  bends  of  the  river.  Louisville,  Cincinnati  and 
Portsmouth  sufifered  more  than  any  other  towns,  being  larger 
and  more  fully  exposed  to  the  fiiry  of  the  storm,  Marietta  suf- 
fered but  little,  the  force  of  the  tornado  being  expended  before  it 
reached  that  place.  la  its  full  force  it  was  attended  with  thun- 
der, lightning,  hail  and  torrents  of  rain,  pouring  from  the  clouds 
more  like  a  cataract  than  rain.  The  air  was  filled  with  leaves, 
fragments  of  branches  and  broken  pieces  of  buildings,  which, 
with  the  mist,  produced  a  darkness  equal  to  that  of  a  cloudy 
night,  requiring  the  aid  of  candles  to  go  about  the  bouse.  The 
violence  of  the  storm  at  any  one  place  did  not  last  over  half  an 
hour.  At  Marietta  the  day  was  cloudy  with  a  brisk  breeze  from 
the  southwest  in  the  forenoon,  in  the  afternoon  it  veered  to  the 
south.  At  6  P.  M.  heavy  dark  clouds  appeared  in  the  west,  with 
a  good  deal  of  commotion  and  some  thunder.  At  half  past  five 
it  began  to  rain  a  little.  A  quarter  before  six,  wind  very  violent 
from  the  southwest  and  west,  with  hard  rain,  blowing  steadily 
and  not  in  gusts  as  in  ordinary  storms,  lasting  about  twenty 
minutes.  As  soon  as  the  rain  ceased,  the  sky  or  hazy  clouiu 
in  the  west  and  southwest  put  on  a  deep  orange  or  copper  color, 
and  after  seven  until  dark,  a  brilliant  red,  like  the  rays  of  light 
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in  the  aurora  borealts.  The  night  following  vaa  calm  and  clear. 
The  mercury  in  the  barometer,  in  the  forenoon,  was  2910,  and 
kept  riaitig  dunng  the  violence  of  the  tempest,  bei^  at  29*15  at 
5  P.  IL,  and  at  29-28  at  9  o'clock.  At  Wheeling,  Va.,  80  miles 
soQtheast  of  Marietta,  there  was  only  an  ordinary  gale,  its  force 
being  roent  before  reaching  there.  No  aimilu  tomaao  has  visited 
the  valley  of  the  Ohio  ainoe  Sunday,  the  28th  day  of  May,  1809. 
Thisstrack  Marietta  about4  o'clock  p.  h.  with  more  violence  tlum 
in  1860.  There  was  little  or  no  rain  or  thunder ;  several  houses 
were  unroofed  and  some  blown  down,  with  immense  destruction 
of  forest  trees.  It  was  greater  in  breadth  and  probably  as  ex- 
tensive as  that  of  this  year.  I  was  living  in  the  town  at  that  time 
uid  witnessed  its  ravages.  Brown's  Cincinnati  Almanac  for  the 
year  1810  contains  the  only  printed  account  of  it  that  I  have 
seen ;  but  probably  the  nevepapers  of  that  period  noticed  it,  as 
there  wBre  then  nine  or  ten  published  in  Ohio. 

iShimmer. — The  mean  of  the  summer  months  was  Tl^'Sl,  which 
is  a  full  average  for  this  seaaou  of  the  year.  Heat  and  moisture 
were  distributed  by  a  beneficent  Providence  in  due  season  and 
in  qaantities  fully  adequate  to  the  wants  of  vegetation,  produc- 
ing one  of  the  most  abundant  harvests  in  all  the  various  varie- 
tjes  of  cereal  productions  common  to  this  climate.  In  some  of 
the  southern  counties  whole  fields  of  wheat  were  destroyed  by 
that  pemicions  insect,  IXnea  graneUa,  after  it  had  attained  its 
fall  growth.  This  miller  is  a  different  insect  Irom  the  Hessian 
fly;  the  ravages  of  the  former  are  confined  to  the  grain,  irhere 
it  deposits  its  eggs  when  in  the  milk,  while  the  '  fly '  makes  its 
attacks  on  the  culm,  laying  its  ^i^  in  the  autumn  ana  spring. 
This  miller  in  some  districts,  especially  in  Washington  county, 
was  very  injurious,  its  larvse  devouring  the  grun  in  whole  fiel<^ 
leaving  none  for  the  fiinner.  Happily  its  ravages  were  limited. 
A  remedy  is  said  to  be  found  in  a  new  variety  of  wheat,  which 
the  Tinea  does  not  molest,  and  which  is  already  coming  into 
cnllavation.  The  meadows  furnished  an  abundance  of  grass, 
and  the  pastures  were  green  until  late  in  the  autumn.  In  some 
fields  the  potatoes  suffered  from  the  disease  called  '  the  rot,'  but 
generally  the  crop  was  abundant  and  good. 

Autumn. — The  mean  of  the  autumnal  months  was  W'SS,  a 
temperature  adequate  to  the  wants  of  the  season.  Indian  com, 
the  main  crop  of  the  valley  of  the  Ohio,  and  of  more  import- 
ance to  the  farmer  than  that  of  any  other  grain,  was  very  abun- 
dant in  quantity  and  excellent  in  qnality.  It  ripened  early,  and 
was  ready  to  l>e  cut  up  by  the  twentieth  of  September.  This 
Tear,  from  the  supply  of  rains  at  the  right  time,  the  crops  on  the 
hills  and  uplands  were  nearly  as  good  as  in  the  nch  bottom  lands 
of  the  rivers,  while  on  the  latter,  the  heavy  deposits  of  vege- 
table mould  left  by  the  overfiow  in  April  added  unusual  fer- 
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tility  to  the  soil,  producing  crops  of  corn  from  eighty  to  one 
hundred  bushels  an  acre,  remunerating  the  husbandman  for  his 
extra  labor  in  replowing  and  replanting  his  fields.  Fruit  of  all 
kinds  was  abundant,  especially  apples  and  peaches.  All  the 
smaller  frnita  were  in  great  perfection.  Grapes  matured  without 
much  loss  from  mildew  or  insects.  Melons  were  never  better 
or  more  plentiful.  The  forests  abounded  in  acorns  and  nuts, 
bending  their  branches  under  their  uncommon  load.  On  every 
department  of  the  vegetable  kingdom  the  God  of  nature  has 
bestowed  hia  blessing  in  a  manner  rarely  before  witnessed. 

FUmd  calendar. — February  24tli,  the  llobin  appears  in  i^ocks ; 
27th,  Bluebirds. — March  Ist,  Blackbirds  in  flocks,  yellow  crocuB 
in  bloom ;  7th,  flocks  of  the  cherry  lark,  White  Crocus ;  14tb, 
Persian  Iris;  16th,  bine  Crocus;  20th,  Crown  Imperial  nearly 
opn ;  25th,  Sugar  maple ;  26th,  Golden  bell  or  Foraythia  viri- 
dis ;  28th,  Magnolia  conspicua  ready  to  open,  but  injured  by  the 
late  frosts. — April  1st,  Primrose  in  hloom ;  3d,  Hyacinth ;  6th, 
Peach  partly  open  in  warm  exposures ;  7th,  Sanguinaria  cana- 
densis ;  8th,  Peach  in  full  bloom,  Plum  trees,  Pears  and  Cherries ; 
11th,  white  Narcissus;  15th,  Apple  tree  in  bloom;  16lh,  Red- 
bud  or  Circis  canadensis,  Hydrastis  canadensis;  18th,  Coinus 
Florida;  28d,  Lilac;  26th,  Tulips  in  bloom.— May  1st,  Black 
Haw  tree  in  bloom;  2d,  Quince  tree.  Harebell;  5th,  Native 
crab  apple;  7tb,  Horse  chestnut;  8th,  Wigelia  rosea;  11th, 
Harrison  yellow  rose  and  fragrant  Syringa;  18th,  Locust  or 
Pseu^oaensia ;  14th,  Prunus  Virginiana;  25th,  Syringa  Phila- 
delphia«-June  10th,  White  Lily;  17th,  Catalpa  tree;  30th, 
Juneating  apple  ripe. — July  5th,  Amaryllis  formosa ;  7th, 
Blackberry  ripe ;  8tn,  American  broom  in  bloom ;  12th,  Chest- 
nut tree. — August  1st,  Green  gage  plum  ripe,  and  Summer  Viiv 
galeupear;  8tn,  Watermelons  ripe  m  open  ground ;  16th,  Sweet 
potatoes  in  market. 

Muiettfl,  Ohio,  Janualy  1,  1861, 


Akt.  XSrV.— On  the  Theory  oj  Types  in   Chemistry;  by 
T.  Sterhy  Hunt,  F.RS. 

In  the  Annalen  der  ChimU  und  PharMcie  for  March,  1860 
(cxiii,  293),  Kolbe  has  given  a  paper  on  the  natural  relations 
between  mineral  and  organic  compounds,  considered  as  a  sci- 
entific basis  for  a  new  classification  of  the  latter.  He  objects  to 
the  four  types  admitted  by  Gerhardt,  (namely,  hydrogen,  hydro- 
chloric acid,  water  and  ammonia,)  that  they  sustain  to  organic 
compounds  only  artificial  and  external  relations,  while  he  con- 
ceives that  between  these  and  certain  other  bodies  there  are  nnt- 
nral  relatioDS  having  reference  to  the  origin  of  the  organic  spe- 
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ciea.  Starting  &om  the  fact  that  all  the  carboa  compounds  found 
in  the  vegetable  kingdom  are  derived  from  carbonic  acid  witli 
the  concurrence  of  water,  he  proceeds  to  show  how  all  the  bod- 
ies of  the  carbon  series  may  be  deduced  from  an  oxyd  of  carbon, 
which  is  either  carbomc  acid,  carbonic  ozyd,  or  the  tiypothetical 
C,0. 

When  in  the  former  (C,0,)  we  replace  an  atom  of  oxygen 
by  one  of  hydrogen  we  have  CjOjII,  or  anhydrous  formic  acid; 
the  replacement  of  a  second  equivalent  would  yield  C,0,H,, 
or  the  unknown  formic  aldehyd ;  a  third,  GjOH,,  the  oxyd  of 
methyl,  and  a  fourth,  C,H,,  or  formene.  By  substituting  me- 
thyl, CjHj,  for  one  or  more  atoms  of  hydrogen  in  the  preceding 
formulas  we  obtain  those  of  the  corresponding  bodies  of  the 
vinic  series,  and  it  will  be  readily  seen  that  by  introducing  the 
higher  alcoholic  radicals  we  may  derive  from  0,0,  the  formulas 
of  alt  the  alcoholic  series.  A  grave  objection  to  this  view  is 
ho47ever  found  in  the  fact  that  while  the  anhydrid  may  in  this 
way  be  made  the  type  of  the  aldehyds,  acetones  and  hydrocar- 
bons, it  becomes  necessary  to  assume  the  hypothetical  C^OjHO 
«8the  type  of  the  acids  and  alcohols,  Oxyd  of  carbon,  C,0,,  is 
according  to  Kolbe  to  be  received  as  the  type  of  hydrotirbona 
like  defiant  gas,  (C^.C,H„J  while  C,0,  in  which  ethyl  re- 
places oxygen  is  C,H,  or  lipyte,  the  supposed  triatomic  base  of 
glycerine. 

The  monobasic  organic  acids  are  thus  derived  from  a  single 
molecule  of  carbonic  acid,  while  bibasic  acids  like  the  succinic 
are  by  Kolbe  deduced  from  a  double  molecule,  and  tribasic  acida 
like  citric  from  a  triple  molecule,  0,0,..  He  moreover  com- 
pares sulphuric  acid  to  carbonic  acid  and  deduces  from  it  by  sub- 
stitution the  various  sulphuric  organic  compounds.  Ammonia, 
phosphn  retted  and  arseniuretted  hydrogen  are  regarded  as  so 
many  types,  and  by  an  extension  of  his  view  of  the  replacement 
of  oxygen  ^  electro-positive  groups  the  ethylids  like  ZnEt, 
PhEt,,  and  BiEt  are  by  Kolbe  assimilated  to  the  oxyds,  ZnO, 
PbO„andBiO,.* 

Ad.  Wurtz,  in  the  Bepertoirede  ChimU  Pure  for  October,  1860, 
has  given  an  analysis  of  Kolbe's  memoir  (to  which,  not  having 
the  original  before  me,  I  am  indebted  for  the  above  sketch),  and 
follows  it  by  a  judicious  criticism.  While  Kolbe  introduces  as 
types  a  number  of  mineral  species,  including  the  oxyds  of  car- 
bon, sulphur,  and  the  metals,  Wurtz  would  maintain  but  three, 
hydrogen  (H,),  water  (H,0,),  and  ammonia  (NHj),  and  these 
three  types,  as  he  endeavored  to  show  in  1855,  represent  diflFer- 
ent  degrees  of  condensation  of  matter.  The  molecule  of  hydro- 
gen, 9,  or  M,,  corresponding  to  four  volumes,  combines  with 
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two  Toluines  of  oxygen  (0,)  to  fonn  four  volximes  of  vniter,  and 
may  thus  be  regarded  as  condensed  one-half  in  its  anion  with 
oxygen,  and  derived  &om  a  double  molecule,  M,M,.  In  like 
manner  four  volumes  of  ammonia,  NH,,  contain  two  volumes 
of  nitrogen  and  six  of  hydrogen,  which  being  reduced  to  one- 
third  corresponds  to  a  triple  molecule,  M,M,,  so  that  these  three 
types  and  their  multiples  are  reducible  to  that  of  hydrogen  more 
or  less  condensed. — (Wortz,  Ann.  de  Chimie  et  de  Physique,  [8], 
xliv,  802.) 

At  regards  the  rejection  of  water  as  a  ^p«  of  organic  com- 
pounds and  the  sabstitution  of  carbonic  acid,  founded  upon  the 
consideration  that  these  bodies  in  nature  are  derived  from  C,0,, 
Wurtz  baa  well  remarked  that  water,  as  the  source  of  hydrogen, 
is  equally  essential  to  their  formation,  and  &rther  that  the  car- 
bonic annydrid,  like  all  other  anhydrous  acids,  may  be  regarded 
as  a  simple  derivative  of  the  water  type.  Having  then  adopted 
the  notion  of  referring  a  great  vanety  of  bodies  to  a  mineral 
species  of  simple  constitution,  water  is  to  be  preferred  to  car- 
bonic acid,  1st,  because  we  can  compare  with  it  many  mineral 
compounds  which  can  with  difficulty  be  compared  with  carbonic 
acid,  and  2d,  because  the  two  atoms  of  hydrogen  in  water  being 
replaceable  singly,  the  mode  of  derivation  of  a  great  number  of 
compounds  (acids,  alcohols,  ethers,  etc.)  is  much  more  simple 
and  natural  than  from  carbonic  acid.  As  "Wnrtz  remarks,  Kolbe 
has  so  fully  adopted  the  theory  of  types  that  he  wishes  to  multi- 
ply them,  and  even  admits  condensed  types,  which  are,  how- 
ever, molecules  of  carbonic  acid  and  not  of  water ;  "  he  combats 
the  types  of  Gerhardt  and  at  the  same  time  counterfeits  them." 

Thus  far  we  are  in  accordance  with  Wurtz,  who  has  shown 
himself  one  of  the  ablest  and  most  intelligent  expounders  of 
the  doctrine  of  molecular  types  as  above  defined,  now  almost 
universally  admitted  by  chemists.  He  writes,  "  to  my  mind  the 
idea  of  referring  to  water,  taken  as  a  type,  a  very  great  number 
of  compounds  is  one  of  the  most  beautiful  conceptions  of  mod- 
ern chemistry;"  and  again  he  declares  the  idea  of  regarding 
water  and  ammonia  as  representativeB  of  the  hydrogen  type 
more  or  less  condensed,  to  be  so  simple  and  so  general  in  its  ap- 
plication that  it  is  worthy  "to  form  the  basis  of  a  system  of 
chemistry."    (Rtpertoire  de  Chimie  Pure,  1860,  pp.  356-359.) 

We  have  here  two  important  conceptions ;  the  first  is  that  of 
hydrogen  and  water  regarded  as  types  to  which  both  mineral 
and  organic  species  may  be  referred,  and  the  second  is  the  no- 
tion of  condensed  and  derived  types,  according  to  which  we  not 
only  assume  two  or  three  molecules  of  hydrogen,  water  or  am- 
monia as  typical  forms,  but  even  look  upon  water  as  the  deriva- 
tive of  hydrogen,  which  is  itself  the  primal  type. 
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Ab  to  the  history  of  these  ideas,  Wortz  retoftrks  that  the  prop- 
osition enunciated  b;  Kolbe  that  "  nil  organic  bodies  are  derived 
from  tniDeral  componoda,  from  which  they  take  their  oriG;in,  in 
part  directly,  by  procesBes  of  substitntion  of  great  simplicity," 
la  not  new,  bnt  "known  in  the  science  for  about  ton  years. 
Williamson  was  the  first  who  said  'alcohol,  ether  and  acetic 
acid  are  compounds  comparable  to  water,  organic  waters.'  Hof- 
mann  and  myself  had  already  compared  the  compoand  ammo- 
nias to  ammonia  itself.  *  *  *  To  Gerhardt  belongs  the  merit  of 
generalizing  these  ideas,  of  developing  them,  and  supporting 
them  with  cis  beautifol  discovery  of  anhydrous  organic  mono- 
basic acids.  Although  he  did  not  introduce  into  the  scienos 
the  idea  of  tvpee,  wnich  belongs  to  Dumas,  he  gave  it  a  new 
fonn,  which  is  e:u)re8Bed  and  ^aentially  reproduced  by  the  prop- 
osition of  Kolbe.  "  Gerhardt  reduced  all  organic  bodies  to  four 
types,  hydrogen,  hydrochloho  acid,  water  and  ammonia."  {Reper- 
toire, etc.,  p.  366.) 

The  historical  inaccuracies  of  the  passage  just  quoted  are  the 
more  surprising,  since  in  March,  1864, 1  published  in  this  Jour- 
nal ([2],  xvii,  194,)  a  concise  account  of  the  progress  of  these 
views.  This  paper  was  republished  in  the  Chemical  Gazette 
(1854,  p.  181),  and  copies  of  it  were  by  myself  placed  in  the 
hands  of  most  of  the  prominent  chemists  of  England,  France 
and  Germany.  In  this  paper  I  have  shown  that  the  germ  of 
this  idea  of  mineral  ^pes  is  to  be  found  in  an  essay  by  Auguste 
Laurent,  {Sur  lea  cotnomattons  aaoieSs,  Ann.  de  Ohimie  et  de  Phys- 
ique, Nov.  1846,)  where  he  showed  that  alcohol  may  be  looked 
upon  as  water  H,0,  in  which  ethyl  (C,H,)  replaces  one  atom 
of  hydrogen,  while  hydric  ether  b  the  result  of  a  complete  sub- 
stitution of  the  hydrogen  by  a  second  atom  of  ethyl.  Hence  he 
observed  that  while  ether  is  neutral,  alcohol  is  monobasic  and 
the  type  of  the  monobasic  vinio  acids,  as  water  is  the  type  of 
bibasic  acids.  In  extending  and  developing  this  idea  of  Laurent's 
I  insisted  in  March,  1848,  and  again  in  January,  1850,  upon  the 
relations  between  the  alcohols  and  water  as  one  of  homology, 
water  being  the  first  term  in  the  series,  and  H,  in  like  manner 
Hxe  homologue  of  formene  and  acetone,  while  the  bases  of  Wurtz 
were  said  to  sustain  to  their  correspoDdiog  alcohols  the  same 
relation  that  ammonia  does  to  water.  (This  Journal,  t,  266,  iz, 
66.) 

In  a  notice  of  his  essay  published  in  September,  1848,  (Ibid, 
Ti,  173,)  I  endeavored  to  show  that  Laurent's  view  might  be 
fiirther  extended  so  as  to  include  in  the  typo  of  water,  "ail 
those  saline  combinations  (acids)  which  contain  oxygen,"  and  in 
a  paper  read  before  the  American  Association  for  the  Advance- 
ment of  Science,  at  Philadelphia  in  Sept.  1848,  I  farther  sug- 
gested that  as  many  neutral  oxygenized  compounds  which  do 
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not  possess  &  saline  character  are  derivatives  of  acids  which  are 
referrable  to  the  type  H.O,,  "we  may  regard  all  oivgenated 
bodies  as  belonging  to  the  type  H.O,,"  which  as  1  farther 
showed  in  the  same  essay  is  but  a  derivative  of  the  primal  type 
H,,  to  which  I  referred  all  hydrocarbons  and  their  cblorinized 
derivatives,  as  also  the  volatile  alkaloids,  which  were  regarded 
"  as  ainidized  species  "  of  the  bydrocarbona,  in  which  the  residue 
amidogen,  NH,,  replaced  an  atom  of  H  or  CI,  or  what  is 
equivalent,  the  residue  NH  took  the  place  of  0,  in  the  oorrea- 
ponding  alcohols.    (Ibid.,  viii,  92.) 

In  the  paper  published  in  Sept  1848, 1  showed  that  while 
water  is  bibasic,  the  acids  which  like  hypocblorous  and  aitric 
acids  are  derived  from  it  by  a  subatitutton  of  CI  and  NO, 
for  H,  are  necessarily  monobasic,  and  I  then  pointed  out  the 
possiblp  existence  of  the  nitric  anhydrid{NO,),0j,  the  result  of 
a  coitiplete  substitution,  which  was  soon  after  discovered  by 
Deville.  Gerbardt  at  this  time  denied  the  existence  of  anhydrida 
of  monobiisic  acids ;  he  regarded  anhydrids  as  characteristic  of 
polybasic  acids,  and  indeed  was  only  lead  to  adopt  my  views  by 
the  discovery  of  the  very  anhydrida  whose  formatioa  I  had 
foreseen,* 

In  explaining  the  origin  of  bibasic  acids  I  described  them  as 
produced  by  the  replacement  in  a  second  equivalent  of  water  of 
an  atom  of  hydrogen  by  a  monobasic  saline  group;  thus  sul- 
phuri ;  acid  would  be  iS,H  ),H)0,.  Tribasic  acids  ia  like 
manner  were  regarded  as  derived  from  a  third  equivalent  of 
water  in  which  a  bibasic  residue  replaces  an  atom  of  hydrogen. 
The  idea  of  polymeric  types  was  still  farther  illustrated  in  the 
same  paper  where  three  hydrogen  types  were  proposed,  (HH), 
(H.HJ  and  (HjHj),  correapouding  to  the  chlorids  MCI,  MOl,, 
and  MCI,.     (This  Journal,  vi,  174.) 

I  also  showed  that  hydrogen  ia  to  be  looked  upon  as  the  fun- 
damental type,  from  which  the  water  type  is  derived  by  the  re- 
placement of  an  atom  of  hydrogen  by  the  residue  HO, ;  thus 
(HO, .  H),  (Ibid,  viii,  93).  In  the  same  way  I  regarded  ammo- 
nia as  water  in  which  the  residue  NH  replaced  0,, 

I  farther  pointed  out  that  sulphur  in  its  ordinary  state  was  to 
be  regarded  as  a  triple  molecule,  S,  (or  S,— 4  volumes),  and 
referred  sulphurous  acid,  SO  (S,0,),  to  this  type  to  which  also 
belongs  setenic  oxyd.  At  the  same  time  I  suggested  that  the 
odorant  form  of  oxygen,  ozone  might  be  0,.  Wurtz  has  since 
adopted  sulphur  vapor  at  400°  C,  or  S,  as  the  type  of  the  triple 

*  Tha  uilijdriJ?  of  the  monaboBic  aciitn  corre^poni)  to  two  Muival^nt*  of  ths 
Rcid  minuH  one  eqitirnlent  of  vnlar,  a*  3|NH0a)  — HiOissNlOio,  vhile  Ibnoe  of  the 
bibasic  ruH<l«  Kre  formed  from  oite  equivalent  of  the  acid  br  a  similar  elimination 
ot  an  equivalent  of  tratvr,  (bus  CiHiOt  -  H90t=K])0i.  Hence  both  claswt  of 
•nbjdrids  are  to  b*  referred  to  tlu  tjp*  of  od«  molccDla  of  water,  HtOt 
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roolecale. — {Ann.  de  Ckim.  el  de  Phya.,  xliv,  810.)  la  the  same 
paper  I  sugges&d  that  gaseous  Ditrogen  was  to  be  regarded  as 
an  aDhjdrid  amid,  or  nitryl,  which  may  be  derived  from  Ditrite 
of  ammonia  as  nitrons  oxyd  is  from  the  nitrate,  thus  (NO , . 
NH,0)-4H0=NN*— (I'his  Jonrnal,  v,  408,  vi,  172.)  A  late 
writer  attributes  this  view  to  Qerhardt,  who  adopted  it  from  me, 

I  have  always  protested  against  the  view  which  regards  the 
so-called  rational  formulas  as  expressing  in  any  way  the  real 
stractore  of  the  bodies  thus  represented.  These  formulas  are 
invented  to  explain  a  certain  class  of  reactions,  and  we  may 
construct  from  other  points  of  view  other  rational  formulas 
which  are  equally  admissible. 

Aa  I  have  elsewhere  said  "  the  various  hypotheses  of  copn- 
lates  and  radicals  are  based  on  the  notion  of  dualism,  which  naa 
no  other  fonndation  than  the  observed  order  of  generation,  and 
can  have  no  place  in  the  theory  of  the  science."  All  chemical 
changes  are  reducible  to  union  (identification,)  and  division 
(differentiation).  When  in  these  changes  only  one  species  is 
concerned,  we  designate  the  process  as  metamorpbosis,  which 
may  be  by  condensation  or  by  expansion  (homogeneous  differ- 
entiation). In  metagenesis  on  the  contrary  unlike  species  may 
unite,  and  by  a  subsequent  heterogeneous  differentiation  give  rise 
to  new  species,  constituting  what  is  called  double  decomposition, 
the  resnlts  of  which,  differently  interpreted,  have  given  origin  to 
the  hypothesis  of  radicals  and  the  notion  of  substitution  by 
residues  to  express  the  relations  between  the  parent  species  and 
their  progeny.  The  chemical  history  of  bodies  is  a  record  of 
their  changes ;  it  is  in  fact  their  genealogy,  and  in  making  use 
of  typical  formulas  to  indicate  the  derivation  of  chemical  species 
we  should  endeavor  to  show  their  ordinary  modes  of  generation. 
(See  On  the  theory  of  chemical  changes,  this  Journal,  xv,  226; 
L.  E.  <t  D.  PhU.  Mag.,  [4],  v,  626,  and  Ckem.  Centralbiatt,  1853, 
p.  849,  also  Tlioughts  on  solution,  this  Journal,  xix,  100,  and 
Chem.  Gaaxtle,  1855,  p.  92.) 

Keeping  this  principle  in  mind,  let  us  now  examine  the  theory 
of  the  formation  of  acida.  As  we  have  just  seen,  I  taught 
in  1848  that  the  monobasic,  bibasic  and  tribasic  acids  are  derived 
respectively  from  one,  two  and  three  molecules  of  water,  HjO,. 
-  Mr.  Wurtz  in  1865  put  forth  a  similar  view.  He  supposes  a  mon- 
atomio  radical  PO,',  a  diatomic  radical  PO,",  and  a  triatomic 
radical  POj'"  replacing  respectively  one,  two  and  three  atoms 
of  hydrogen  in  H.O,,  H,0,,  and  H,0.;  thus  (PO/H)0, 
(P0,"H,)04,  and  (PO  '"HJO,.  These  radicals  evidently  cor- 
respond to  POj  which  has  lost  one,  two  and  three  atoms  of  ox- 

*  Hkj  not  nitn^D,  u  we  bftve  elsewhere  sn^ested,  ander  certain  coDditfoat 
rrgeoente  uninania  Bod  n  nitrite,  end  maj  not  this  reaction  enter  into  Mrtaio  pn>- 
rvtaea  of  nitrification  I     I  propodi  at  an  early  daj  to  oonsider  tbia  queetion. 

Am.  Joub.  8ci.— 8a(70in>  Bibieb,  Vol.  XXXI,  No.  93.— Mibcb,  ISOL 
34  '   . 
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ygen  in  reacting  upon  the  hydrogen  of  the  water  type,  and  the 
acids  may  be  accordingly  represented  as  found  by  the  substita- 
tion  of  the  residue  PO,  —0,  for  H,  etc. 

To  this  manner  of  representing  the  generation  of  polybanc 
acids  we  object  that  it  encumbera  the  science  with  numerous  hypo- 
thetical radicals,*  and  moreover  &ils  to  show  the  actual  succea- 
sive  generation  of  the  series  of  acids  in  question.  When  phos- 
phoric anhydrid  PjO,  o  =  (PO,)jO,  is  placed  in  contact  with 
water  it  combines  with  one  equivtJent,  H,0,.  Thp  union  ia 
followed  by  homogeneous  differentiation,  and  two  eqaJvalents  of 
metapbosphoric  acid  result;  {PO,).0,+H  0,=2(P0.H)0,. 
Two  equivalents  of  this  acid  in  contact  with  one  of  water  at 
common  temperatures  are  slowly  transformed  into  two  of  pyro- 
phoaphorio  acid,  by  a  reaction  precisely  similar  to  the  last; 
2(PH0,)=(PH0,),0,+H  0,=2(PH0  .Hp,;  andtwoequiv- 
alents  of  pyrophosphoric  acid  when  heated  with  a  third  equivalent 
of  water  yield  in  like  manner  two  of  tribaaic  phospborio  acid; 
2(PH,0,)=(PHaO.),0,-l-H,0,=2(PH.O..H)0,=2PH,0,. 

The  above,  which  we  conceive  to  be  a  simple  statement  of  the 
process  as  it  takes  place  in  nature,  dispenses  alike  with  hypo- 
thetical radicals  and  residues,  both  of  which  are  however  con- 
venient for  tbepurposes  of  notation.  In  the  selection  of  a  typical 
form  to  which  a  great  number  of  compounds  may  be  referred, 
hydrogen  or  water,  from  its  simplicity,  as  already  remarked  by 
Wurtz,  and  also  from  the  important  part  which  it  plays  in  the 
generation  of  species,  merits  the  preference.  Water  and  carbonic 
acid  are  both  so  directly  concerned  in  the  generation  of  the  bodies 
of  the  carbon  series,  that  either  may  be  assumed  as  the  type, 
but  we  prefer  to  regard  C,0,  like  all  the  other  anhydrids  aa  a 
derivative  of  water  and  eventually  of  the  hydrogen  type. 

These  views  were  first  put  forward  by  myself  in  1848,  when 
I  expressed  the  opinion  that  they  were  "  destined  to  form  the 
basis  of  a  true  natural  system  of  chemical  classification,"  and  it 
was  only  after  having  for  four  years  opposed  them  to  those  of 
Gerhardt,  that  this  chemist  in  June,  1852,  renounced  his  former 
views,  and  without  any  acknowledgment,  adopted  my  own  {Ann. 
de  ChimU  et  de  Physique  [3],  xxxvii,  286).  Already  in  1851, 
Williamson  in  a  paper  read  before  the  British  Association  de-. 
veloped  the  ideas  relative  to  the  water  type  to  which  Wurtz 
refers  above,  and  to  Williamson  the  English  editor  of  0meUn'a 

*  Those  irho  are  fiunilisr  vith  cbemjcal  literature  will  remember  on  anmiii; 
jntioBrittit  tbe  lamented  lAnrent  id  vhich  he  JnTited  the  attention  of  Ibe  adro- 
cates  of  tLe  nulksl  theorj  to  a  noir  eleetro-oegative  radical  wbicb  he  named  EuU- 
KaoB,(Coiiijitei  Rmdut  dtt  Trmaux  de  Chtmit,  ISGO^pp.  !G1  and  £76).  It  waa  Dot 
vithout  a  amile  diat  we  obserred  a  late  vriler  in  The  Chemieat  Ntiet,  vol.  i,  8!9, 
neing  as  a  ne*rlv  invented  radical  under  tbe  name  of  hydrine,  the  perozjd  tf 
— n  HOi,  tlie  curliizene  of  Laurent! 
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Handbook,  ascribes  the  theory.  The  notion  of  condensed  types, 
and  of  hydrogen  as  the  primal  type,  was  not  so  far  as  I  am 
aware  brought  forward  by  either  of  these,  ajid  remained  unno- 
ticed nntil  resuscitated  by  Wurtz  in  1855,  seven  years  after  I 
had  first  announced  it,  and  one  year  after  my  reclamation  pub- 
lished in  this  Journal  in  March,  1854. 

My  claims  have  not  however  been  overlooked  by  Dr.  WolcoK 
Oiblis;  in  an  essay  on  the  polyacid  bases,  he  remarks  that  in  a 
previous  paper  he  had  attributed  the  theory  of  water  types  to 
Williamson  and  Gerhardt,  and  adds  "in  this  I  find  I  have  not 
done  justice  to  Mr.  T.  Sterry  Hunt,  to  whqpi  is  exclusively  due 
the  credit  of  having  first  applied  the  theory  to  the  so-called 
oxygen  acids  and  to  the  anhydrids,  and  in  whose  earlier  papers 
may  be  found  the  germs  of  most  of  the  ideas  on  classification 
usually  attiibuted  to  Gerhardt  and  his  school."  (Proc  Amer. 
Assoc,  for  the  Advancement  of  Science,  Baltimore,  May,  1858, 
p.  197.) 

It  will  be  seen  from  what  precedes  that  I  not  only  af^ied  the 
theory,  as  Dr.  Gibbs  says,  but  except  so  far  as  Laurent's  sugges- 
tion goes,  invented  it  and  published  it  in  all  its  details  some 
years  before  it  was  accepted  by  a  single  chemist. 

In  conclusion  I  have  only  to  ask  that  future  historians  will  do 
justice  to  the  memory  of  Augusts  Laurent,  and  will  ascribe  to 
whom  it  is  dae  the  merit  of  having  given  to  the  science  a  theory 
which  has  exercised  such  an  important  influence  on  modern 
chemical  speculation  and  research,  remembering  that  my  own 
pablications  on  the  subject,  which  cover  the  whole  ground,  were 
some  years  earlier  than  those  of  Williamson,  Gerhardt,  Wartx 
or  Kolbe. 

id%  Jul  6,  IBSl. 


2fale  to  Mr.  Bunfa  paper  on  Typtt. — Gerhardt  long  since  maiDtained 
that  we  can  not  diadngnish  between  polybuto  aalta  and  what  are  called 
aaliaalts,  wliich  are  a«  truly  neutral  uilts  of  a  particular  type.  Thus  the 
bibasic  and  tribasio  pboapbatee  are  to  be  looked  upon  as  subealU  which 
sustain  the  same  relation  to  the  monobasic  phosphates  that  the  basic  nit- 
rates bear  to  the  neutral  nitrates.  He  succeeded  in  preparing  two  crys- 
talline  snbnitrates  of  lead  and  copper,  having  the  formulas  NO^.M^O, . 
HO  (Iribasic),  and  NOj.M^O^.HjOj  (quadri  or  sepubasic),  both  of 
which  iviain  their  water  of  composition  at  8B2*  P.  llie  compounds  of 
BDlphoric  acid  are,  litt,  the  true  monobasic  sulphate,  8^0,  .MO,  corres- 
ponding to  the  Nordhausen  acid  and  to  the  anhydrous  bisulphates.  2d, 
the  ordinary  neutral  sulphate,  S,Og.M,0,.  Sd,  the  so-called  disul- 
phatea,  8,0,  .M^O^,  corresponding  to  the  cryatallized  or  glacial  aci<l. 
density  1-780;  4th,  the  sulphates,  SgO^.M^O,,  represented  by  turpeth 
miner^  ;  and,  6th,  the  so-called  qaadribaaicBulpbate,  S^O^.M^Og.  The 
copper  salt  of  this  type,  according  to  Qerhardt,  retains  moreover  RHO  at 
392°  F.     Without  counting  the  still  more  basic  sulphates  of  dno  and 
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copper  deicribed  by  Eaoe  and  Schindler,  we  have  a  monobasic  salphxte, 
OtSjEOj;  a  bibasic,  6,  SjHjOg  ;  a  quadribaaic,  c,  SaH^O,,;  a  sox- 
baaic,  d,  S-HeO, ^ ;  uid  aa  octobasio,  e,  SjHgO,  j.  {Gerhardt  on  SalU, 
Jour.de/harfaacK,  1848,  vol.  »».  and  this  Jour.,  ri,  336.)  Thesa  salU, 
in  accordance  with  Wurtz's  notation,  correspond  to  the  fo]]owiii|;  radi- 
cals; o,  S-Og,  monalOTDic;  6,  SaO,,  diatomic;  e,  8,0,,  quadn-tetra- 
tomic;  d,  Sj,  hexatomic;  and  e,  S,— 0,^,  octo-atomic.  It  is  easy  to 
mply  a  similar  reduttio  ad  abturdum  to  the  radical  theory  in  the  case  of 
the  oiychlorids  and  other  basic  salts  and  to  show  that  the  radicals  of  the 
dualists  are  often  merely  algebraical  eipreuioDs.  (See  brther  my  ra- 
marks,  thia  Journal,  vii,  pp.  102-104.) 


Art.  XXV. — Description  of  three  new  Meteoriiee. — Lincoln  Oounfy 
Meteoric  atone  which  JiU  in  August,  1856 — Oldham  County  {SyS 
Meteoric  Iron — BoberUon  County  (Tenn^  Meteoric  Iron ;  by  J. 
Lawrence  Smith,  M.D.,  Pro£  Chem.  Med.  Univeraitry  of 
Louisville. 

Lincoln  Countt  Ueteobtts:. — Thia  meteorite  was  examined 
several  years  ago  having  been  sent  to  me  for  that  purpose  by 
Prof.  J.  M.  Safford,  State  Geolo^t  of  Tennessee ;  the  result  of 
my  examination  was  embodied  in  Prof.  SafTord's  report  of  the 
geol(^  of  Tennessee  for  1855,  but  has  never  received  a  special 
notice  m  any  scientific  journal,  and  as  it  is  not  too  late  to  make 
up  that  deficiency,  the  n>llowiDg  is  sent  for  puldicatioD,  embra- 
cing Prof.  Safibrd'a  account  of  ita  fall  with  the  chemical  examina- 
tion. The  following  particulara  in  r^axd  to  Ha  fall  were  iur- 
niebed  by  the  Rev.  T.  C.  Blake  of  Cumberland  University. 

"It  fell  two  miles  west  of  Petersburg,  and  fifteen  northwest  of 
Fayetteville,  in  Lincoln  county,  about  half-past  three  o'clock, 
P.  M.,  August  5th,  1855,  during,  or  just  before,  a  severe  rain- 
storm. Its  fall  was  preceded  by  a  loud  report,  resembling  that 
of  a  large  cannon,  followed  by  four  or  five  lesser  reports ;  these 
were  heard  by  many  persons  in  the  surrounding  country.  Im- 
mediately after,  this  mass  or  fragment  was  seen  by  James  B, 
Dooley,  Esq.,  to  fall  to  the  ground.  It  approached!  him  from 
the  east,  appeared,  while  falling,  to  be  surrounded  by  a  "  milky  " 
halo,  two  feet  in  diameter,  and  fell  one  hundred  and  fifty  or  two 
hundred  yards  from  him,  burying  itself  about  eighteen  inches  in 
the  soil.     When  first  dug  out,  it  was  too  hot  to  be  handled. 

This  specimen  has  an  edge  broken  off,  revealing  the  character 
of  the  interior.  Within  it  is  of  an  aahen-gray  color,  varied  by 
patches  of  white,  yellowish  and  dark  minerals. 

With  the  exception  of  tjie  broken  edge,  it  is  covered,  and 
when  first  obtained  was  entirely  covered,  as  most  meteorites  of 
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this  kind  ue,  with  a  very  '  blank,  ahining  crust,  as  if  it  had 
been  ooat«d  with  pitch.' 

One  end  or  isce,  which  may  be  regarded  as  the  base,  has  on 
insular  rhomboidal  oatline,  avera^ng  2}  bj  2^  iochea.  Pla- 
cing the  stone  upon  this  end,  the  bixlT  of  it  presents  the  form  of 
an  irregular,  sHghtlj  oblique,  rhomboidal  prism.  The  upper 
end,  however,  is  not  well  defined,  but  runs  up  to  one  side  in  a. 
flattened  protubentnce,  giving  the  entire  specimen  a  form  ap- 

Cching  roughly  an  oblique  pyramid.     The  length  irom  the 
to  the  apex  is  4i  inches. 
Three  adjacent  sides  are  rough,  being  covered  with  cavities 
and  pits.     The  other  aides  are  smoother  and  rounded. 

The  specimen  acts  upon  the  needle;  fragments  of  it  readily 
yield  particles  of  nickeliferous  iron  by  trituration  in  a  mortar. 
The  specific  gravity  of  the  entire  specimen  is  S'20.    Its  weight, 
in  its  present  condition,  3  lbs.,  14J  oz. 
The  minerals  found  in  the  meteorite  are: 
Pyroiene — principal  portion  of  the  mass ; 
Olivine  and  orthoclase — disseminated  through  the  mass ; 
Nickeliferous  iron — funding  about  one  half  per  cent  of  the 
mass. 

Id  addition  to  these,  there  are  specks  of  a  black,  shining  min- 
eral, not  yet  examined." 
The  general  analysis  is  as  follows : 
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The  minute  quantily  of  nickel  that  was  separated  did  not 
permit  of  my  examining  for  cobalt,  but  there  is  no  doubt  that 
this  metal  was  present. 

Oldhaic  CouifTT  MsTEORiTE. — The  aoDoancement  of  the 
discovery  of  this  iron  meteorite  with  the  one  that  follows  was 
made  in  a  note  in  the  last  number  of  this  Journal. 

It  was  discovered  in  the  month  of  October  1860,  by  Mr.  Wm. 
Daring  near  Lagrange,  in  Oldham  County,  Ky.  There  is  noth- 
ing known  with  reference  to  the  time  of  its  feU.  It  came  into 
my  possession  shortly  after  its  discovery. 

It  was  entire  and  weighed  one  hwidred  and  twelve  pounds.  Its 
extreme  dimensions  were,  length  twenty,  breadth  ten  and  three- 
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foortba,  and  thickness  six  and  a  half  inches ;  its  shape  was  elon- 

Sted  and  flattened.    Its  specific  weight  is  7-89  and  an  analyeas 
misbed 

Iron »1-!1 
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BoBEETSON  CoDNTT  Mbteobite. — This  mass  of  meteoric  iron 
came  into  mj  possession  during  the  month  of  December,  1860, 
being  sent  by  Fitof,  Lindaley  of  Nashville,  Tenn.  It  was  dis- 
covered by  Mr.  D.  Crockett,  near  Coopertown,  in  RobertsoB 
county,  Teon.    The  time  of  its  feU  is  not  known. 

Its  weight  was  thirtyteven  pounds,  its  form  was  wedge-shaped, 
and  its  extreme  dimensions,  length  ten,  breadth  nine  and  a  half, 
thickness  five  and  a  half  inches.  Ita  specific  gravity  is  7*85. 
On  cutting  through  the  m&ss,  a  module  oi  sulphuret  of  iroa  was 
discovered  about  ^th  inch  in  diameter,  and  there  are  doubtless 
others  in  ite  interior.    The  iron  on  anaJysis  furnished 
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Ajit.  XXVI. — Conttpmtdmee  of  Mr.  Jerome  NicHU,  dattd  Naneg, 
Dteembtr  btk,  1860. 

Otntmary. — Since  my  last  commonicaUon,  Franoe  has  lost  tliree  UTaos, 
on«  of  whom  was  one  of  the  oldert  members  of  the  Institute,  and  anothftr 
one  of  the  youngest.  Of  these  two,  the  first  is  M.  Dum^Hl  the  looIoipHt,  the 
secoDd  the  botanist,  Payer.  The  third  is  the  hydrograpber,  M.  Dauwy, 
Dho  many  years  sidcb  became  anknown  to  science,  aod  who  is  therefore 
least  known  of  the  three.  He  died  the  same  day  as  M,  Payer,  rtz.,  the 
6  th  of  Sept«niber. 

Dumiril. — DuHiRiL,  who  died  the  14th  of  Aug.,  1860,  aged  87  years, 
was  bom  at  Amiens,  Jan.  1st,  1774.  He  had  a  taste  for  natural  history 
and  a  peculiar  ability  for  teaching  it,  which  he  eteroised  without  cessation 
whether  at  the  School  of  Science  at  Faris,  where  he  taught  zoolc^,  or 
at  the  School  of  Medicine,  where  he  was  Professor  of  anatomy,  or  at  the 
Museum  where  he  taught  herpetology,  a  speciali^  which  be  puisued 
with  great  success.  His  £rst  publications,  having  for  their  object  the 
natural  classification  of  insects,  bear  the  date  of  1797.  In  1800,  he  com- 
piled, under  the  direction  of  CuTier,  the  first  two  volumes  of  Lefont 
jlaalomU  Comparit  of  that  great  naturalist,  who  was  pleased  to  acknowl- 
edge that  he  had  not  only  aided  him  by  his  pen,  but  that  he  was  in* 
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debted  to  him  for  many  cnrions  obMirations,  among  which  wai  the  &nal- 
Qgj  of  structara  existing  belveen  the  vertebne  and  the  bones  of  the  cra- 
nium. He  may  be  considered  ai  one  of  the  founders  of  those  anatomical 
theoriea  which  four  years  later  exercised  a  powerful  influence  npon  the 
direction  of  the  atndiee  of  naturalists. 

AboDt  the  same  time  Dum6rii  succeeded  Guvier  an  professor  at  the  cen- 
tral school  of  the  Pantheon,  where  he  had  for  his  colleague,  Alexander 
Brongniart  In  1803,  Lac^pide  entrusted  to  him,  the  conrae  on  herpetolo- 
gy  awl  ichthyology  at  the  Museum.  He  filled  this  appointment  for  fiS 
yeara ;  during  thn  period  he  formed,  at  the  Museum,  the  most  beautiful 
coUecUon  of  herpetohigy  which  existe,  as  well  as  a  menagerie  for  reptiles, 
the  firat  which  had  been  undertaken.  About  this  time  he  also  published 
in  connection  with  M.  Bibron  his  valuable  work  on  general  herpetology. 

Afterwards  he  was  engaged  npon  his  lethyoloffie  Anatyti^ue  ;  he  was 
then  80  yean  of  age :  stiir  later  he  wrote  his  EnlomologU  AnalyCique, 
in  two  Tolumee.  When  he  presented  this  work  to  the  Academy  of  Bci- 
encea  he  was  87  years  of  ^e. 

Like  I>iven)oy,  his  rival  and  fellow  disciple,*  he  devoted  as  much  as 
half  of  his  time  to  the  practice  of  medicine  and  in  1  SOS  be  is  seen  in 
Spain  confronting  the  dangers  of  a  malignant  epidemic  in  order  to  con- 
tribute to  the  progrees  of  his  art :  thus  he  never  overlooked  the  practice  of 
medicine,  although  as  has  been  stated,  he  taught  comparative  anatomy. 
He  occupied  succeasively  several  diffurent  chairs  in  the  faculty  of  Medi- 
cine at  Paris. 

M.  Payer. — J«ir  Baftibti  Patxr,  died  September  6th,  1860.  Bom 
February  Sd,  1818,  at  Asfeld,  (in  tbe  Department  of  Ardennes,)  he  waa 
at  an  early  age  distinguished  for  the  splendor  of  his  oratory.  He  entered 
npon  Uie  study  of  law  and  the  scienoea  and  was  made  doctor  in  1 840.  In 
the  same  year  he  was  appointed  Professor  of  mineralogy  and  geology  at 
(he  Funky  (A  Science  of  Rennes,  He  did  not  long  retain  this  position 
which  diverted  him  from  his  favorite  pursuit  of  botany.  He  returned  to 
Paris  tbe  following  year  to  teach  Botany  at  the  Normal  School,  and  to 
supply  the  place  of  M.  de  Mirbel  at  the  Faculty  of  Sciences. 

Although  constantly  occupied  as  incumbent  of  the  chair  of  botany  he 
fitted  himself  to  receive  the  d^ree  of  Doctor  of  Medicine  and  Pharma- 
cy in  1643,  at  the  school  of  Pharmacy  at  Strasbourg.  There  are  two 
(rtfaer  achools  of  Pharmacy  in  France,  viz.,  at  Paris  and  Monlpellier,  but 
that  at  Strasboui^  is  the  most  important  in  relation  to  the  studies  which 
are  pursued  there,  and  the  care  with  which  the  students  are  exerciaed  in 
the  pursuits  of  chemistry  and  natural  history.  Payer  passed  there,  the 
flawing  year,  his  fourth  examination,  as  did  the  chemist,  Oerhardt,  the 
next  subsequent  year,  and  sustained  with  great  honor  a  thesis  npon  the 
natnral  system  of  botany. 

In  1848,  after  the  revolution  of  February,  he  was  appointed  Minister 
of  Foreign  Affiun,  by  M.  de  Lamartioe,  chief  of  Uie  caoinet,  and  he  was 
sbo  a  representative  of  the  people  in  the  Constituent  Aaumbly,  where 
he  belon^^  to  the  democratic  party.  Despite  tbeae  diatractiona,  he  did 
not  lose  sight  of  his  plans  for  the  juture,  for  they  were  realized  in*1862, 
•  Sea  this  Joninal,  [S,]  vol.  z%  p.  lOS. 
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when  he  wu  named  for  the  cbtur  of  vegetable  organography  at  the  Fae- 
ulty  of  Sciences  of  Parii,  in  place  of  Augu»t«  de  ^nt-Hilaire. 

This  chair  was  soon  united  with  that  of  Vf^table  Aoatom^  and  Pbyu- 
ologj,  whiuh  became  vacant  \>j  the  death  of  Adrian  de  Jussieu.  It  was 
about  this  time  tbat  Fajrer  published  his  principal  works  on  Natural 
History. 

We  are  indebted  to  him  for  memoirs  upon  various  quesUons  in  vesetm- 
ble  anatomj  and  physiologr,  bnC  his  most  important  lubors  irere  reFated 
to  a  new  science  called  by  M.  de  Mirbel,  Organogeny,  He  developed  tha 
latter  ID  a  great  work,  eutitiei  "  Traite  d^  Orgaw^fenie  VtgitaU  Comparie." 
He  also  published  *'  Bolanique  Cryptogamique  ou  Hutotn  dn  FamilUa 
JjtfirUurtty  He  edited  D'Adanson's  "Le  Court  Ettmmtairt  d'Sitloirv 
NatfirtlU"  to  which  is  added  an  introduction  and  notes  on  the  natural 
families  of  plaols  by  the  same  author.  His  treatise  on  organc^ny  made 
him  the  leader  of  a  new  school  in  which  relaUon  he  is  reproached  for 
want  of  respect  for  his  seniors :  we  have  bad  occasion  befoie  to  speak  of 
this  subject  in  this  Journal,  in  18fi7. 

The  death  of  Payer  surprised  every  one,  his  ^ends  not  excepted,  for 
they  were  unac<)uainted  with  his  disease ;  he  succumbed  to  the  results  of 
a  surgical  operation  for  a  fistula ;  we  shall  presently  allude  to  this  again. 

Fierrt  Dautty. — M.  Daussi  also  succumbed  to  a  surgical  operation, 
which  is  usually  devoid  of  danger,  viz^  lithotrity.  Bom  at  Paris  in  1792, 
Pierre  DauMy  was  admitted  in  1606  to  the  corpa  of  bydrographic  en- 
gineers. After  having,  for  fifteen  years,  taken  part  in  the  survey  of  the 
coast  of  France,  he  was  nominated  in  1629  as  chief  engineer  of  the 
French  marine. 

His  memoir  upon  the  perturbation  of  planets  was  in  1613,  honored 
by  the  Academie  des  Sciences.  Besides  various  articles  furnished  to  the 
Uonnaitianee  da  Tempi,  we  are  also  indebted  to  him  for  a  report  upon 
the  arc  of  the  meridian  between  Dunkirk  and  the  island  of  Formentara,* 
also  for  Det  Tabla  dtt  PatitionM  de*  Prindpaux  lAeux  du  Olobe,  1847, 
in  4°,  and  a  great  number  of  other  papers  of  much  value. 

Insalubrity  of  tKt  air  of  Parit. — The  operation,  by  no  means  severe, 
which  cost  M.  Payer  his  life,  has  called  attention  to  questions  relating  to 
the  air  of  great  cities.  Dr.  Castelnau  reported  in  the  Moniteur  dei  Set- 
eneei  MidicaUt  tt  Pharmaeewtiquet  that  it  had  long  been  known  to  the 
surgeons  of  Paris,  that  surgical  wounds  do  not  unite  as  well  in  Paris  aa 
in  the  country.  This  may  eiplain  the  numerous  foilures  of  Velpeau, 
chief  surgeon  of  the  Hospital  La  Charity.  M.  Caatelnau  declares  that 
there  is  less  danger  to  be  apprehended  from  the  operation  of  an  empiric, 
than  from  an  operation  at  Paris  by  the  best  surgeon.  "  Since  this  fact," 
says  Dr.  C,  "  is  daily  verified  before  our  eyes,  it  is  truly  surprising  that 
such  an  operation  as  M.  Payer  underwent,  and  which  requires  no  haste, 
should  be  performed  in  the  heart  of  Paris,  when  it  is  so  easy  to  remove 
the  patient  to  a  healthy  locality."  Surgical  operations  performed  at  Pa- 
ris, are  frequently  followed  by  erysipelas  of  a  character  more  or  less  alarm- 
ing, which  appears  to  pass  from  one  patient  to  another,  as  though  carried 
by  the  clothes  of  the  surgeon.  Despite  the  ability  of  the  operator,  the 
Ctesarian  section  bat  never  been  successful  at  Paris.     Amputations  of  the 
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tb^  are  almort  tAwa.y%  fitUi  at  Parii,  though  they  generally  tenoiDate 
&voritblf ,  when  performed  upon  the  field  of  battle. 

IHffution  of  Qermt,  (Panipermia),  Ratarchet  upon  Spentantov*  Qe»- 
cralion. — We  recent^  gave  our  readers  the  views  of  this  question  eoter- 
uined  bv  Pouchet;*  maoy  Bcientifio  men  have  pronouDced  agniust  the 
conclusioua  of  this  zoologist,  and  have  referred  the  origin  of  the  vegetable 
mycoderms  obtained  by  him,  where  the  aUnoepheric  air  wsa  excluded,  to 
microscopic  germs  floating  in  the  air,  and  which  are  so  unall  that  they 
may  be  intr^uced  into  ue  apparatus,  despite  the  precautioiis  taken  to 
exclude  them.  According  to  this  theory  it  is  necessary  to  suppose  that 
the  air  ia  full  of  these  germs,  therefore  Pouchet  has  undertaken  to  submit 
the  atmospheric  air  to  microscopic  examination.  He  ha*  not  found  either 
genua  or  spores  of  infusoria  in  the  dust  suspended  in  the  air,  but  he  hat 
found  a  great  number  of  grains  of  starch.  The  air  of  great  cities  and 
other  inhabited  placea,  oontaina  many  of  these  starch  gratD^  which,  ac- 
cording to  htm,  one  might  take  to  be  eggs  of  infusoria,  or  germs  of  my- 
coderms.  He  has  found  them  among  the  dust  of  old  cathedrals,  and  even 
in  dust  obtained  from  E^j^yptian  mummies,  and  the  chambora  of  the  pyra- 
mids, as  well  as  among  the  ruins  of  Greoisn  temples.  Yet  there  must  be 
something  in  the  air  which  has  escaped  rec(^ition  by  the  microscope,  for 
by  causing  a  quantity  of  air  to  pass  throngh  a  tube  containing  calcined 
asbeetos,  and  introducing  some  of  this  material  into  liquids  which  previ- 
ously had  access  only  to  caldned  air,  and  which  couset^uentty  contained 
no  trace  of  vegetation,  Pasteur  has  been  able  to  develop  mucedinea. 
We  have  seen  the  apparatus  of  this  chemist  in  use  at  the  SeoU  for- 
mate de  Pari*.  This  apparatus  is  remarkable  for  its  simplicity  and  its 
precision,  and  it  is  impossible  to  object  to  his  conclusions,  for  they  pre- 
clude the  possibility  on  the  part  of  nature  to  continue  her  creative  work 
in  ooonection  with  elements  purely  mineral,  or  to  animate  them  wiQi  tlie 
organic  influence. 

Thia  chemist  has  already  informed  uB,f  that,  in  order  that  vegetation 
may  be  developed,  or  fermentation  produced,  there  is  rcauir«d  a  liquid 
containing  water,  a  s^t  having  ammonia  as  a  base,  a  carbonaceous  sub- 
(taace,  and  a  phosphate ;  the  air  is  necessary  only  for  the  moment  while 
we  introduce  into  the  flask,  some  spores  of  pmieitittm,  or  a  little  dust  ob- 
tained from  the  air  by  the  process  indicated  above.  The  mycodermio 
Testation  is  then  developed  m  less  than  a  day,  and,  what  is  particularly 
remarkable,  it  is  developed  in  the  dark  as  well  as  in  the  Eight,  The  or- 
dinary law  does  not  govern  theee  little  organisms,  for  they  neither  give  out 
oxygen  nor  absorb  free  carbonic  acid ;  but  on  the  contrary  they  disengage 
carbonic  acid,  and  increase  by  fixing  ammonia  and  phosphoric  acid.  The 
germs  which  produce  these  mflrvelous  efl'ects  are  not  uniformly  distribu- 
ted in  the  air ;  thus  Pasteur,  making  comparative  experiments  with  one 
and  the  same  liquid  arranged  in  flasks  completely  deprived  of  air,  found 
that  the  air  from  the  cellars  of  the  Observatory,  contained  only  one-tenth 
part  as  many  germs  as  the  air  from  the  court  of  that  eetabUshmeot;  and 


Am.  Jom.  BcL— flicoKii  Saxm,  Voi.  XXXI,  So.  S2,— Uuob,  IBIL 


CJoogIc 


270  Correipondenca  of  J.  Nichlhs. 

that  the  sir  contained  fewer  genua  in  proportioD  to  its  elevation  in  the  at- 
moephere.  This  cbemiBl  hu  performed  comparatire  eiperimentB  in  the 
mountains  of  Jura,  at  an  altitude  of  SOO  metres,  and  in  the  Alps  at  Hoi>> 
tanvert,  (Savoy),  at  2000  metres  above  the  level  of  the  sea;  and  he  haa 
proposed  to  take  the  air  from  a  much  greater  elevation  by  the  aid  of  a 
balloon. 

These  reaearches  present  an  interesting  field  to  the  naturalict.  Paatenr 
hat  many  species  in  vegetation,  new  and  hitherto  unknown.  By  varring 
the  conditions,  it  will  uoubtless  be  possible  to  obtain  others,  as  Paul  Lau- 
rent baa  already  done  with  the  infusoria  in  a  work  of  which  we  shall 
speak  further  on.  On  the  occurrenae  of  these  researches,  BousHingault 
called  attention  to  a  fact  pointed  out  by  Bineau,  of  Lyons,  who,  while  ex- 
amining a  specimen  of  rainwater,  containing  nitrates  and  ammonia  in  so- 
lotion,  ^und  these  materials  disappearing  under  the  influence  of  ciyptoga- 
mio  vegetation.  In  reference  to  this  great  question  of  the  assimilation  of 
nitrogen,  we  would  refer  the  reader,  who  wishes  to  understand  it  thor- 
oughly, to  the  valuable  work  of  Boussingault,  just  published,  entitled, 
"  AgronomU,  Chimie  Agrieolt  tt  Physiologie." 

In  order  that  plants  may  be  developed  in  meteoric  waters,  these  waters 
ahould  he  found  in  the  condition  of  Pasteur's  liquids.  It  is  known  that 
rainwater  contains  assimilable  nitrogen  and  also  salts  of  potash,  soda,  lime, 
Ac,  but  it  has  heretofore  lacked  the>  indispensable  element,  phosphoric 
acid,  which  had  never  been  detected  in  rainwater.  This  chasm  in  the 
series  of  fertilizing  principles  of  meteoric  waters,  has  at  length  been  filled 
by  Barrat,  who  has  discovered  phosphates  in  rainwater.  To  avoid  all 
sources  of  error,  this  chemist  has  experimented  entirely  with  an  ^paratna 
of  platinum.  In  the  residue  of.evt^ration  he  has  obtained  the  phospho- 
rus in  the  condition  of  phosphoric  acid,  as  phosphate  of  bismuth,  (Chan- 
cel's process),  and  as  the  ammoniaco-magnesian  phosphate.  He  baa  tbua 
found  a  quantity  of  phosphoric  acid,  varying  from  Oa  to  -09  of  a  milli- 
gram to  a  litre  of  rainwater  (=0000-6  to  OOOO-Q  gram). 

From  these  results  it  may  be  calculated  that  the  rainwater  of  an  ordi- 
nary shower  furnishes  about  400  grams  of  phosphoric  acid  to  the  French 
htetart  (or  2\  English  acres).  Now  since  the  researches  of  Boussingault 
have  proved  that  a  hectolitre,  (2-1  bushels),  of  wheat  takes  Horn  the  soil 
about  one  kilogram  of  phosphoric  acid,  we  see  that  to  obtain  seven  or 
dght  hectolitres  of  wheat  to  the  French  keetare,  which  corresponds  to  a 
harvest  without  the  use  of  manure,  it  would  be  necessary  to  let  the  field 
repose  for  twenty  years,  if  the  soil  did  not  previously  contain  a  trace  of 
phosphates.  Barral  in  1850  to  1852,  made  researches  upon  rainwater  to 
detect  the  presence  of  phosphoric  acid  in  the  residue  of  evaporation ;  the 
udometres  and  other  vessels  of  platinum  employed  in  the  present  investi- 
gations were  construoted  at  the  expense  of. the  Academie  des  Sciences. 

Chentieal  Synthetit. — The  most  remarkable  scientific  event  of  modem 
times,  is  the  publication  of  a  treatise  on  chemistry,  proceeding  on  the 
same  plan  in  organic  chemistry,  as  has  been  adopted  for  a  century  past, 
in  mineral  chemistry,  that  is,  forming  oi^nic  substances  aynihetically  by 
combining  their  elements  by  the  aid  of  chemical  forces  only.  The  author 
who  has  performed  his  demonstrations  by  this  method,  is  Berthelot,  who 
has  been  occupied  with  organic  synthesis  since  he  first  devoted  himaelf  to 
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cbemiitry.  Berthelot  ie  aot  a  vilalUt,  (see  our  last  eontribution)  ;*  he  is 
oonvincad  that,  "  ws  may  undertake  to  form  de  novo,  all  the  aubatancee 
wfaioh  hare  been  ileveloped  from  the  origin  of  things,  and  to  form  them 
under  the  same  conditions,  by  virtue  of  the  same  laws  and  by  means  of  the 
same  forces  which  nature  employs  for  their  formation."  Let  uB.basten  to 
add  a  distinction  upon  which  Berthelot  properly  insists  and  whiob  it  is 
neoeasary  to  reoo^iie,  bMween  organs  and  tha  matter  of  which  they  are 
oompoaed.  "  No  chemist  preteni^  to  form  in  his  laboratory,  a  tea^  a 
fiower,  a  fruit  or  a  muscle,  these  questions  relate  to  physiology,"  and  it 
was  by  not  observing  this  distinction  that  it  was  possible  to  form  Uiat  school 
of  medicine  of  which  mention  was  made  in  my  last  communication — and 
which  referred  everything  to  vital  force.  (See  Jowmal  de  Chitnit  tt  dt 
PkanMoeit,  Sept.,  1860).  This  distinction  being  admitted  and  oalling  to 
mind  the  synuieMB  recently  effected,  such  as  the  direct  preparation  of 
C*H*  from  carbon  and  hydrogen,  and  alcohol  from  the  union  of  C*H* 
and  water,  we  may  underBtand  the  possibility  of  performing  for  organic 
chamistTy  what  has  been  done  for  mineral  chemistry,  and  to  give  to  it  a 
baaia  independent  of  the  pheoomena  of  life. 

**  I  have  taken  for  a  point  of  departure,  the  simj^  bodies ;  carbon,  hy- 
drogen, oxygen  and  nitrogen,  and  I  have  constructed  by  combination  ti 
these  elements,  organic  compounds,  first  binary  then  ternary,  Axs.,  the  for- 
mer analogous  and  the  latter  identical  with  the  proximate  principles  con- 
tained in  living  beings  themeelvee."  Notice  the  pn^freeslve  order  of  these 
aynthetic  formations,  "  The  subetancee  which  we  first  prepare  by  meth- 
ods purely  chemical  are  the  principal  carbide  of  hydrogen,  that  is  to  say 
the  fundamental  binary  compounds  of  organic  chemistry.  As  a  means 
of  iwoduorog  all  the  parts  from  the  elements  themselves,  we  take  oxyd 
of  carbon,  Uiat  is  to  say  a  substanoe  purely  mineral,  and  by  the  con- 
current influence  of  time  and  ordinary  affini^,  we  combine  this  oxyd  of 
carbon  with  the  elementa  of  water,  (e.  g.,  by  the  aid  of  pressure  and  the 
presence  of  an  alkali^ ;  we  thus  obtain  a  first  (ti^anio  compound,  known 
as  formic  acid.  This  acid  nnited  to  a  mineral  base,  produces  a  fomnte, 
then  decompoeii^  this  fonaate  by  heat  we  compel  the  carbon  of  the  oxyd 
of  carbon  and  the  hydrogen  of  the  water  to  combine  in  the  nascent  state 
and  produce  carbid  of  hydrogen.  Thus  there  is  formed  marsh  gas,  propy- 
lene, he,  Sk.     This  is  the  first  step  of  syntheeis. 

liie  hydrocarbons  thus  prepared  become  the  starting  point  for  the  syn- 
tiieais  of  alcohols ;  with  mareh  gas  and  oxygen  we  form  methylic  alcohol, 
with  olefiant  ^  and  water — onlinarr  alcohol,  dec. 

The  ^Qthetio  production  of  carbids  of  hydrogen  and  of  alcohols  con- 
stitatas  the  trae  difficulty,  but  we  know  that  even  in  this,  Berthelot  has 
trinmphed.f  The  alcc^ols  once  obtained,  it  is  easy  to  obtain  the  greater 
part  of  the  other  organic  compoondB  by  the  ordinary  chemical  forces. 
This  chemist  has  thus  established  the  fact  that  organic  chemistry  reposes 
npon  die  same  basis  as  mineral  chemistry. 

What  has  been  said  of  the  alcohols  may  also  be  said  of  various  other 
classee  of  organic  oompounds,  and  among  others  of  that  new  group,  which 
Berthelot  c^ls  the  PhenoU,  and  to  whi^  he  has  devoted  a  very  interest- 
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ing  flhapter.     Phenol,  or  earholie  aeid,  O'^H'O',  the  [ype  of  this  group, 
mmj  also  be  obtained  by  direct  Hyntbeiia. 

Starting  from  benaine,  C"H*,  it  is  transformed  by  nitric  acid  into 
C'H'NO*  (nitro- benzine),  whicb  under  the  influence  of  nascent  hydro- 
^n,  (th«  Zinin  procou)  becomea  CH'N,  (aniline),  and  this  under  the 
mfluenco  of  nitrous  acid  is  changed  into  phenol,  C'H'O*,  as  vas  shown 
by  T.  8.  Hunt,  in  this  Journal,  [2,]  yn\,  p.  372. 

In  Synthesis,  or  the  forces  of  nature,  substituted  for  hypothesis,  we  sm 
the  basis  of  the  truly  original  work,  now  under  notice.  Berthelot  is  tbe 
yoiiDgest,  but  also  tiie  most  distinguished  of  our  chemists.*  He  owes 
his  suoceai  to  the  cause  which  gave  power  to  Laurent,  Gerhardt  and  other 
savans  of  the  first  order,  to  tbe  guiding  power  of  a  fundamental  idea, 
which  in  the  case  of  Gerhardt,  was,  Seru*,bxit  in  the  case  of  Berthelot,  is 
Synthetit.  He  is  only  34  years  of  age,  and  yet  his  work,  "  La  Chemie 
Orffanique,f<mdit  mr  la  Synthefe"  givei  promise  to  its  author  of  a  glo- 
rious future,  and  to  science  great  progress  and  brilliant  discoTeries. 

Acclimation. — We  have  before  mentioned  a  project  conceived  by  the 
Society  for  Zoological  Acclimation,  (Socitli  Zo^loffiqvt  ^Acclitnatatitin^\ 
of  forming  a  model  garden  for  conducting  the  acclimation  of  useful  plants 
or  animals,  and  for  culdvating  an  interest  in  this  kind  of  enterprise.  This 
garden  was  opened  the  Ctn  of  October  last,  and  immediately  made 
available  to  the  public ;  considerable  sums  of  money  have  been  sub- 
scribed to  make  it  both  a  useful  establishment  and  a  work  of  art  Fifteen 
months  have  been  sufficient  for  this  purpose.  The  Garden  is  established 
in  the  forest  of  Bouli^ne;  besides  ue  necessary  buildings  for  offices,  it 
includes  large  stablee,  many  and  elegant  rustic  pavillions,  designed  for 
different  species  of  animals,  an  immense  aviary,  a  large  encloeure  tor  fowls, 
an  el^jfaat  nursery  for  silkworms,  an  aquarium  of  unusual  extent,  green- 
houses, and  a  winter  garden  not  yet  entirely  completed.  Tbe  other  ouild- 
ingt  are  completed  and  already  filled.  A  large  stream,  drawn  ^m  die 
Seme  flows  through  the  garden  and  forms  a  beautiful  ornament ;  it  is  oc- 
cuded  by  a  great  number  of  aquatic  birds. 

The  collection  of  the  Zoological  Garden  of  Acclimation,  [Jardin  Zoolo- 
giq%M  iT Aeelimalation),  is  composed  of,  1st,  species  and  races  which  they 
have  tried  to  acclimate  in  France ;  2nd,  species  and  races  which  hare 
been  acclimated  in  other  countries,  or  which  are  habitually  reared  either 
for  use  or  pleasure.  Already  the  Society  Zoologique  d'Aoclimat&tion  ex- 
tends throughout  the  entire  world.  We  have  recently  mentioned  the  suc- 
cessful efforts  of  this  society  to  introduce  the  dromedary  into  the  desert 
plains  of  Brazil. 

The  Arch-Duke  of  Austria  lias  sought  instruction  for  making  experi- 
ments of  acclimation  in  the  Isle  of  Cr6ma:  also  an  Italian  silk  culturer 
fovored  by  the  relations  of  this  Society,  has  succeeded  in  penetrating  the 
■ilk  districts  of  China,  and  has  spent  nearly  two  months  near  the  city  of 
Ouchau-fu,  and  has  learned  many  of  the  procensea  employed  in  that 
country  in  the  culture  of  the  silk  worm.  It  being  impossible  to  repro- 
duce here  the  intereaUng  report  which  Castellani  has  addressed  to  the 
Society  we  refer  the  reader  to  the  Bulletin  de  la  Soeiiti  Zoologiqtu 


zecbvGoOgIc 


The  SermeiTC—Ptettdomorphiam  and  Pieudomorphosia.   378 

tP-AtdimalaUo»,  where  he  will  find,  beaidet  this  memoir,  other  leporta, 
aa  tb&t  of  Gu^rin  Hannaville  coQcerning  the  important  subject  of  nlk 
sad  the  insectR  which  produce  it. 

Duriag  the  sojouro  of  Castellani  in  Cbioa  he  learned  the  important 
fitct  that  ia  that  country  do  species  of  silkworm  is  reared  iu  the  open 
u'r ;  for  those  worms  which  are  not  deroured  by  birds  soon  perish  if  thej 
do  not  receive  that  intelligent  care  which  the  Chiaese  from  time  imme- 
morial have  learned  to  g^re  them.  The  contrary  has  been  long  main- 
tained, and  it  was  upon  a  belief  of  such  reports  that  they  endeavored 
in  France  to  rear  the  Bombyx  Cynthia  in  the  open  air.  The  Bulletin  de 
la  Soci6te  d'Acclimatation  contains  many  notices  of  almost  complete 
sncoess  of  experiments  undertaken  in  the  early  part  of  the  year  1869. 
The  Bombyx  Cynthia  feeds  upon  the  leaf  of  the  AyUmthut  gltmduloaa. 

The  Serimttre, — We  cannot  leave  the  subject  of  silk  without  men- 
tioning' the  interesting  machine  invented  by  Froment  for  the  purpose  of 
determining  the  rtlalivi  lenadly  and  ela»ticity  of  different  kiridg  o^  tili. 
Hia  instmment  measures  at  once,  Ist.  The  tenacity  of  a  thread  by  the 
weight  necessary  to  break  it.  2d.  The  elasticity,  by  the  elongation  it 
snBtains  before  breaking. 

We  cannot  here  describe  this  instrn men t,  but  we  mny  give  sn  idea  of 
the  precision  of  its  action  by  stating  that  it  enables  us  to  determine  the 
tenacity  and  elasticity  of  a  spider's  web. 

llieBe  researches  hare  led  to  very  curious  results,  of  which  the  follow- 
ing possess  the  most  general  interest. 

1,  The  climate,  food,  and  general  care  have  a  eoQsiderable  influence 
upon  the  tenacity  of  silk,  for  example,  the  cocoons  raised  in  Avignon 
gBTA  »  tenacity  of  12,  while  cocoons  of  the  same  species  raised  at  Paris 
gave  only  8. 

2d.  It  appears  that  the  male  cocoons  furnish  silk  finer  and  more  tenn- 
dous  than  that  of  the  female  cocoons.  Thus  for  an  equal  length  the 
weight  of  the  male  cocoons  being  represented  by   -         -        -     11'28 

That  of  the  female  cocoons  was 11-69 

Again  a  mean  of  200  experiments  gave  for  mala  cocoons  a 

tenacity  of 10-fl8 

For  female  cocoons  the  tenacity  was  ....       g-gg 

6v  reason  of  the  small  difference  between  these  numbers  the  results  are 
for  the  present  offered  with  some  degree  of  doubt,  but  the  3oci6t6  d'Ac- 
climatation has  taken  measures  for  removing  these  doubts.  The  Serieo- 
mrlric  experiments,  which  we  have  mentioned,  were  made  under  the  di- 
rection of  Persoz,  from  whose  report  we  have  taken  them. 

Pteudomorphitm  and  PMudomorphosii. — Metamorphism,  considered 
in  the  moat  general  manner,  comprehends  all  the  modifications  experi- 
enced by  mineral  substances ;  the  subject  may  be  divided  according  ss  it 
relates  to  minerals  or  to  rocks.  The  first — the  metaniorphism  of  mine- 
rals— has  been  made,  by  A.  Delesse  the  subject  of  profound  study, 
which  he  has  distinguished  by  the  name  of  pseudomorphism.  When  a 
mineral  is  presented  under  a  form  which  does  not  properly  belong  to  it 
there  is  siud  to  be  psendomorphiBm.  The  substance  to  which  a  mineral 
imparts  ita  form  may  vary ;  it  may  even  be  of  an  organic  nature,  for  a 
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miii«ntlogi«t  te«  a  cms  of  pteudomorphiim  even  in  a  bone,  photphata  of 
lime  is  not'tfaera  found  in  iU  usual  form.*  Delwie  makes  a  diitinctiofi 
between  the  origioal  or  lubttaace  ptettdottwrphotad,  and  lita  ptudvmorjMe 
or  mioent  subitatiM  which' replaced  the  first. 

He  also  distiaeutshea  between  pgeadonwrphum  by  allemtion  and 
ptmdomorphitM  iy  dUplactment;  in  the  foimer  the  pseudomorphic 
mineral  containa  the  elemenU  of  the  flrat  tubatance ;  in  the  latter  the 
first  tubstance  has  complete!;  disappeared.  For  example,  iron  pyritaa 
which  changes  into  hydroui  oiyd,  preeerring  ite  form  bocomee  pseudo- 
morphic bg  alteration,  while  fiuor  spar  which  ia  replaced  by  quarts,  is 
paeudom  Orphic  by  ditplacemtnt. 

Delesse  arranges  among  paeudom orpha,  the  forms  \>j  envelopment, 
BO  well  described  in  PrM.  Dana's  Mineralogy ;  also  those  phenomen* 
which  Naumann  baa  called  MomorjAosie  and  phobunorphotie,  produced 
when  organic  matter  is  replaced  by  a  mineral  eubataocet  of  by  other 
matter  ia  a  different  condition. 

Thus  nrianite  is  sometimes  developed  in  the  interior  of  bonea,  ia 
the  shell  of  motluBki  and  in  vegetables.  Prof.  Daoa  has  seen  it  com- 
pletely replace  the  calcareous  beak  of  belemnites,  and  I  myself  have  seen 
It  developed  in  human  bones  buried  id  ferruginoos  soil ;  a  part  of  thia 

fhosphate  had  even  crystallized  in  the  form  of  viviantte  (see  this  Journal, 
2],  ixi,  p.  402),  even  coal  sometimes  pseudomoipha  certain  flsbes  into 
cupriferous  and  bituminous  slates  (as  those  of  ManM'eld.) 

The  simple  bodies  are  rarely  pseudomorphic  ;  thsj  are  more  frequently 
pseudomorphoeed  ;  for  the  most  part  there  is  no  relation  between  the  oom- 
position  and  form  of  pseudomorphosed  bodies  and  pseudomorphic  bodies, 
so  also  the  composition  of  bodies  appears  to  be  without  infloence  upon 
forms  by  envelopmeoL 

Pseudomorphism  by  alteration  is  more  fiequent  than  psendomorphism 
by  displacement,  inasmuch  as  the  mineral  newly  formed  more  frequently 
depends  upon  the  more  ancient  The  same  mineral  may  be  paendomor- 
phio  or  pseudomorphoead,  without  the  existence  of  any  rule  in  this  respect, 
this  condition  is  t^len  presented  by  such  minerals  as  qusrtc,  carbonate 
of  lime  and  pyritee  as  they  occur  in  nature.  Delesse  has  found  among 
105  pseudomorphic  minerals  and  119  pseud omorphosed  minerals,  or 
324  in  all,  only  40  minerals  that  are  botii  peeudomorphosed  and  peen- 

*  GrawM  sod  licbcM  bsloi^  to  this  cIsm;  the  first  owe  thair  stnictnre  to  silica, 
tbe  otliarB  to  ozskte  of  lime.  A  parallel  gencreluatioii  is  eTidMtl;  to  euggua- 
tioa;  tbM*  orgaaie  formB  have  beso  pcodnoad  noder  the  influsnce  of  life,  sod  accor- 
ding to  an  invariablB  type,  Ywy  nnllks  those  psendamorphs  or  foinw  obtained  bj- 

, ,  ■a  different  fiom  a  Urd  tbae  the  para, 

bodies  ■rranged  in  this  catego)^  of  Delasae.  I^nreDt  ia  the  sntbor  of 
panuuorpbiwD,  who  defined  it  ai  follows:  "I  ^mca  in  this  elasi  those  bodies 
which  have  a  dilbrait  composition  and  which  are  isamorpbin  but  in  different  aje- 
tama,"  tlina  oclohedric  AsOi  ii  paramorphie  with  pHamatio  SbOi,  ai^  prJMnatic  AsO* 
is  psiamorphio  with  octobedric  SbOs,  <tc— (Zaurrnf,  Jfithoit  de  CkemU,  1864,  p. 
ITS.) 

It  is  mnch  to  be  resetted  that  Delesse  was  not  scquaiated  with  the  reaesTches 
of  Fret  Cooke  on  alTomeiiain  (see  thia  Journal  [SJ,  zxi.  p.  164,  and  Joamat  <£> 
ChemU  tt  Fhamaeit,  t.  xiiTiii,p.  3SS).  His  ideas  of  Prof.  Oooke  e^l^o  verj 
well  the  diCBcomes  met  with  bj  Dalease  and  other  mineralogists.  i.  k. 
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domorpfaic  Now  admitting  that  Hm  toUl  nnmber  of  minerals  known 
ii  MS,  the  proportion  of  minerali  in  which  peeu<loniorphiim  is  found 
reacbes  one-fourth  this  number. 

In  this  connection  we  may  remark  that  theae  minenUa  are  found  fw 
the  moM  part  \a  the  met«]]iferoaa  rocks. 

Tha  qttatioK  of  Inundationt. — This  important  oueetion,  which  hat 
always  been  Btudied  in  Fraace,  has  made  considerable  progreM — a  new 
cause  of  inundatioDa  has  been  diacovered.  The  author  of  this  discovery 
it  an  engineer,  M.  Gueymard  of  Oreooble,  who  has  studied  the  Alps  for 
nearly  SO  yeaia.  In  bit  opinion  this  cause  is  the  absence  of  grass  upon 
the  sides  of  mountains.  It  existed  at  the  commencement  of  this  century 
bnt  it  haa  been  destroyed  by  the  great  numbers  of  sheep  pastured  upon 
the  mountains  Where  gnm  was  found  fifty  years  ago  the  slopes  ars 
DOW  denuded,  and  incapable  of  retaining  the  wateia  which  have  fallen  in 
rain.  Wherever  there  i«  a  euriace  of  »od  10  oendmetree  thick,  for  exam- 
ple, oontMning  10  per  cent  of  water,  it  will  absorb  a  layer  of  water 
4-75  centimetra  deep.  Gueymard  haa  concluded  that  the  inundation 
which  on  the  30th  of  Ma^,  ISfiS,  overflowed  the  valley  of  the  here  would 
have  caused  no  damage  if  the  slopee  of  the  monntatns  had  presented  to 
the  torrent  of  rain  a  covering  of  grass  20  centimetres  in  tbickaess,  the 
earth  would  then  have  absorbed  a  layer  of  water  9'S  centimetres  deep 
and  the  evil  would  have  been  averted. 

The  principal  remedy  for  inundations  is  therefore  to  be  found  in  lurf- 
itig.  Gneymard  estimates  ten  years  as  the  time  necessary  to  produce 
upon  the  flanee  of  mountains  a  sod  of  sufG<ueDt  ooDUitence  to  resist 
e^ctually  long  continued  rains. 

Be  does  not  believe  that  destroying  the  forests  upon  moantains  is  the 
principal  canse  of  inundations.  He  bases  his  opinion  upon  the  fact  that 
although  there  were  no  inundations  in  France  from  I7Q3  to  1840,  the 
period  during  which  the  forests  destroyed  during  tbe  Revolution  and 
leatocked  at  the  commencement  of  this  century  bad  not  attained  tbeir 
Aill  growth,  yet  the  disasters  of  1S40  commenced  when  tbe  forests  had 
attained  their  full  strength.  But  from  1800  to  1840,  the  flocks  of  sheep 
were  increased  three-fold,  and  in  proportion  as  tbe  trees  increased  in  siie 
the  grass  disappeared  under  the  teMh  of  the  animals,  and  with  it  the 
most  efficient  protection  against  inundations. 

The  French  government  has  taken  these  observations  under  serioDS 
consideration,  and  made  them  the  sulgect  of  careful  study. 
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Dot  Bve^dar  NatUTtptt'D*.  For. ScBoaouot,  11tb*ditiDD,  S  Tob:  8to. — llitk 
■  vark  of  tbe  Mine  class  u  Ibe  preceding  but  much  more  compleW,  tar  it  erubracM 
not  only  phjHicB,  but  plijticnl  geograpliy,  utronomy  and  chcmutrj-.  Tbe  Gnt 
editiun  nppeareil  In  1844,  and  vas  receJTed  with  such  favor  that  it  has  pmad 
through  el  even  ediliona  in  liitMn  years. 

Elude*  Fhyiologiqun  tur  la  Animalculf  dn  lufittUrU  Vtgttala,  pu-  FjtDL 
LAuaEKT,  PruieBMir  a  i'Ecohi  Foresli^re  de  Naocy.  !  vols,  in  4to  with  nuBMroui 
ill imlrat ions.  11iia  work  hna  acquired  much  importance  from  (hs  recent  dimnslMia 
upon  Epunlaneous  gencrstiou,    TA.  Lnureut  bos  given  tbe  results  of  !fi  year*  of 
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I.  CHEUISTKT  AlTD  PHYSICS. 

\.  On  a  Compound  of  Boron  with  Ethyl. — Fravklaitd  and  Duppa 
have  succeeded  in  forming  a  combinBtion  of  ethyl  and  boron  by  th« 
action  of  zinc-etbyl  upon  boric  ether.  The  reaction  is  represented  by  th« 
equntioR 

2{B03.3C.HjO)+3Zn2(C4Hj)a  =  2B(CtHJa+6C,HjO,ZnO. 
and  is  particularly  interesting  as  offering  a  new  tnetbod  of  forraiDg  com- 
pounds of  th«  elements  wi£  compound  radicals.  When  zinc-ethyl  ia 
Drought  in  contact  with  tribasic  boric  ether  the  temperature  rises  gradu- 
ally during  half  an  hour.  On  submitting  the  liquid  to  distillation  a  col- 
orless liqutd  passes  over  between  94°  and  1 20°.  The  distillation  ia  then 
to  be  interrupted.  Tbe  remainder  in  the  nitort  aolidifies  to  a  crystalline 
mass,  which  is  a  combination  of  ethylata  of  line  and  zinc-ethyl.  The 
distillate  after  two  rectifications,  boils  between  95°  and  91°,     It  thea 

corresponds  to  the  formula  B  I  C^H^.     Boretbyl  is  a  oolofleaa  solnblo 

liquid  which  has  a  sharp  odor:  its  vapors  strongly  initate  the  mncona 
membranes  and  provoke  a  fluw  of  tears.  Its  deusity  is  0-6061  at  23°: 
it  boils  at  90°  ;  Uie  density  of  its  vapor  is  3-4006.  The  theoretical  vapor- 
density,  calculated  according  to  Uie  condensation  of  chlorid  of  boron, 
Rould  be  3-3824. 

Boretbyl  is  not  easily  decomposed  by  water,  in  Tvbich  it  is  insoluble. 
The  liquid  itself  takes  fire  spontaneously  in  eontact  with  the  air  and 
burns  with  h  magnificent  green  and  smoky  flame ;  in  contact  with  pure 
oxygen  it  explodes.  When  submitted  to  slow  oxydntion  it  forms  a  color- 
less liquid  boiliug  at  higher  temperature  than  borethyl,  bat  which  can- 
not be  distilled  at  ordinary  pressures.  By  distillation  in  vacuo,  this 
liquid  may  be  obtained  pure,  and  its  constitution  is  then  expressed  by  the 

(  C^Hj 
formula  BJO.H.O,- 

This  compound  dissolves  immediately  in  water,  decomposing  into  aloo- 
bol  and  a  white  orysUlline  substance  which  may  be  sublimed  without 
alteration  in  a  current  of  carbonic  acid  gas.    It  then  forms  magnificent 
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aealm  tike  tiiow  oi  naphtbalme.    Its  constitution  i*  represented  by  th« 

fonnnU  B  i  UO,,  and  its  bnaation  depends  eTidently  on  Uis  substitii- 

tJon  of  tiro  atoms  of  hvdrogen  for  two  atoms  of  ethyl  in  the  compound 

( C^H^ 
B  i  C, H.O,.    This  subetauce  possesaeB  an  agreeable  etberea]  odor,  and 

a  very  intense  sweet  taste.  When  exposed  to  the  air,  it  volatilizes  slowly 
at  ordinary  temperatures,  and  is  partially  decomposed,  always  leaving  a 
little  boric  acid.  Its  vapor  possesses  an  iutenK  sugary  odor;  it  reddens 
litmus  paper,  although  its  other  acid  properties  are  but  feeble.  Water, 
aloohol  and  ether  easily  diiisolve  it ;  it  melts  at  a  gentle  beat,  and  boils 
at  a  high  temperature,  with  partial  decomposition. 

The  authors  promise  an  extended  study  of  these  substances  as  well  m 
of  th«  reactions  of  zinc-ethyl  with  silicic,  carbonic  and  oxalic  ethers.— 
^nn.  de  Ckimit  el  de  Pkytiqvt,  Ix,  374,  November,  1860.  w.  a, 

2.  On  the  vapor-deruity  of  Chlorout  Acid. — The  vapor-density  of 
chlorous  acid  was  found  by  Millon  to  bo  2-646.  This  corresponds  lo  a 
condensation  from  6  volumes  to  3  ;  the  calculated  vapor-density  is  then 
2'T464.  According  to  this  determination,  chlorous  acid  forms  a  remark- 
able exception  to  the  Ian  now  generally  assumed  that  all  substances  in 
the  state  of  vapor  correspond  to  2  volumes  ;  it  also  renders  it  necessary 
to  consider  the  atomic  weight  of  oxygen  8,  and  not  16. 

Schiel  has  therefore  undertaken  a  new  determination  of  the  vapor- 
dutsityof  the  acid,  and  finds  in  two  experiments  the  numbers  2'723,  and 
S-003,  which  corresponds  closely  to  the  determination  of  Millon.  The 
author  proposes  to  control  these  determinations  by  observing  the  ratio  of 
the  volumes  of  chlorine  and  oxygen  which  are  obtained  from  a  known 
volume  of  the  acid. — Ann.  der  Chimtt  and  Pharm.,  Ixvi,  p.  115. 

3.  JtTeu  Seitarehet  on  the  Oxyd  of  Sthylme. — Wcrtz  has  communis 
csted  some  exceedingly  interesting  and  important  results  of  his  continued 
investigations  of  the  ethylene  series.  These  may  be  briefly  stated  aa 
follows:  1.  Oxyd  of  ethylene  unites  directly  with  acids  and  neutralizes 
tbein.  When  the  oxyd  is  heated  in  a  water-bath  with  concentrated 
cblorbydric  acid,  the  two  unite  directly  forming  chlorbydrate  of  oxyd  of 
ethylene.  The  oxyd  unites  iu  like  manuer  with  anhydrous  or  hydroos 
acetic  acid,  and  gives  among  other  products  the  neutral  acetate.  8.  In 
uniting  with  acids  the  oxyd  of  ethylene  is  capable  of  forming  basic  salts. 
Ulna  m  the  last  experiment,  at^r  separating  the  neutral  acetate  by  dis- 
tillation, there  remains  a  conuderable  quantity  of  a  liquid  boiling  above 
200'. 

This  contains  three  products  which  may  be  considered  as  basic  ace- 
tates of  oxyd  of  ethylene,  and  which  constitute  in  reality  the  acetates  of 
polyetbylenic  alcohols.  The  first  boils  at  about  200°,  and  constitutea 
dielliyleoic  acetate,  which  ia  formed  in  consequence  of  the  following 
reaction:  C^H.  ) 

2(C,H.Oa)+C,HgO,  =  C,H,Ob,  SC^H^Oa  =  (C.H.O,),  ) 
Ax.  JODB.  ScL— Sbooitd  Bsbibs,  Vol.  XXXI,  Mo.  92.— MixoH,  ISSl. 
36 
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WLen  saponified  by  baryta,  thii  acetate  fs  resolved  into  acetic  acid  and 
dicthjlenic  alcohol,  (^*^^a  |  o. 

The  second  product  boils  toward  290°,  and  constitutes  triethjlenie 
■ceUte.  C^Hj         > 

3(C4H40a)+C,HsOs  =C,H,Ob,  SC^H^O^^  ^•^*  i  Og. 

{C*H*Oa)a) 

Under  the  influence  of  bu^ta  it  yields  acetnte  of  baryta  and  tri-elli- 
ylenic  alcohol,  (*'*-^'a  I  0,.  Rnally,  the  thini  product  boils  above  200°, 

Mid  when  distilled  in  vacuo  is  a  thick  colorless  liquid,  tctrethylenio 
8oeUt«.  C,H-         ') 

4{C.H.O,)+C.H,0,=C8HaO,,  4C.H.0,  =  C.H,  io... 

c.h; 

(C.H  Oa)J 
Baryta  traDsforms  this  into  ac«tate  of  baryta  and  tetrethylenic  alcohol. 
This  last  is  a  thick  colorless  neutral  liquid,  soluble  in  water  and  boiling 
above  300°. 

Oxyd  of  ethylene  is  also  capable  of  combining  with  diacelic  glycol  to 
form  polyethelenic  acetates. 

This  reaction  is  comparable  with  that  which  transforms  acetate  of  lead 
into  basic  acetate,  when  the  neutral  salt  is  brought  into  contact  with  an 
Ajcess  of  oxyd  of  lead, 

»(Pb.O,)+(|^H.O,),  [  °-=^]b.O,),  ]  »•■ 
The  basic  properties  of  oxyd  of  ethylene  are  especially  sliovrn  in  the 
.action  which  it  exerts  upon  salice  sojntions.  When  the  onyd  is  mixed 
with  a  concentrated  solution  of  chlorid  of  mRKnesium,  the  liquid  after 
some  hours  solidifies ;  magnesia  is  precipitated,  while  chlorhydrate  of 
loxyd  of  ethylene  is  formed. 

Ilie  oxyd  on  the  contrary  is  displaced  by  potash,  when  this  is  made  to 
Act  upon  the  chlorhydrate.  Heated  upon  a  water-bath  with  a  solution 
of  perchlorid  of  iron,  the  oxyd  of  ethylene  precipitates  the  hydrate  of ' 
the  sesquioxyd  :  it  also  precipitates  alumina  from  a  solution  of  alum  and 
Bubsulpnate  of  copper  from  a  solution  of  the  sulphate.  These  facts  exhibit 
clearly  the  basic  properties  of  oxyd  of  ethylene,  which  is  comparable  with 
the  anhydrous  oxyd  of  zinc,  or  oxyd  of  lead,  while  glycol  itself  corres- 
ponds to  the  hydrates  of  these  oiyds. 

— Btpertoire  it  Chimie  Pure,  Sfpl.  1860,  p.  840.  w.  o. 

4.  Tratu/ormalion  of  OUfianl  Sat  into  complex  Organie  Atidi. — In  hia 
memoir  on  the  glycols,  Wartz  had  expressed  the  opinion  that  these  mig^t 
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becCDudered  u  the  alcohoUof  dUtonucacidt:  tlia  following  facta  serve 
to  oonfinn  this  view.  By  ozydiziDff  dietLjlenic  alcohol  C.U.>0.  h« 
hu  obtained  an  acid  isomeric  with  malic  acid,  and  under  the  tame  cir- 

lo,  into  a  atill 

more  complex  acid. 

The  oxydation  of  diethylenic  alcohol  ig  easilj'  affected  by  uitri«  acid 
which  acts  very  violently ;  the  add  liquid  cryslallizea  when  evaporated. 
The  liquid  is  to  be  sataratad  with  milk  of  lime,  whea  a  email  quantity  of 
oxalate  of  lime  separates.  The  filtrate  yields  a  lime  salt  in  long  and 
brilliant  needles,  which  has  the  formula  G,H^Ca^0,Q-|-12H0. 

The  acid  is  most  easily  prepared  by  decomposing  the  silver  salt  with 
salphydric  acid  gas  ;  the  solution  deposits  voluminous  crystal  after  con- 
centration. The  new  acid  crystallizes  in  larg«  rhomboidal  prisms,  pos- 
lening  a  distinct  acid-taste.  It  is  very  soluble  in  water  or  alcohol ',  it* 
composition  is  expressed  by  tiie  formula  C,HgO,^-{-2HO. 

When  distilled,  it  yields  a  thick  liquid  which  crystallizes  after  tome 
time,  and  which  constitutes  a  true  [^rogenic  acid.  When  fused  with 
hydrate  of  potash,  hydrogen  is  given  off,  while  acetic  and  oialic  acids  are 
formed.  Wurtz  considers  it  probable  that  this  acid  is  identical  or  isomeric 
with  an  acid  obtained  by  Heintz  as  an  accessory  product  in  the  prepara- 
tion of  glycolic  acid,  by  means  of  monochloracetic  acid  and  hydrate  of  «oda. 

Id  the  oxydatioa  of  triethylenic  alcohol  two  acids  are  obtained,  one  of 
which  is  identical  with  that  just  described  ;  the  other  has  the  formula 
CjgHjoO,,.  This  acid  does  not  crystallize,  but  after  separation  remains 
in  the  form  of  a  ayrupy  mass. 

The  author  remarks  that  in  the  oxydation  of  the  polyethyleoic  alcohols 
a  certain  quantity  of  hydrogen  disappears  and  is  replaced  by  an  equiva- 
lent quantity  of  oxygen.  We  may  admit  that  the  two  acids  }ust  described 
are  derived  from  two  corresponding  aluohola,  just  as  glycolic  acid  is 
derived  from  etbylenic  alcohol,  by  the  tran^rmationof  a  certain  number 
of  molecules  of  ethylene,  C^H^,  into  glycotyl,  C^  U^Og,  as  the  following 
formulas  show. 
aHt(«     OtHiChJn      CiH.  1  OiHsOi)  OiH.")  OiftOtT 

mr"^        &(""•  ciH^o..    oiHio»J-0"-     c*h<  1^,    c*HiO»  _ 

Glycol     Gijwiksdd.  Hi  >  H.J  CiH<  f"""     OtHsO.  f ""' 

Die  thjletiic  alcohol.    DiglycoUc  acid.         H^J  HiJ 

Trietby  tunic  DygWcol  - 
slcobol.  etbyleDic  acid 
These  acids  possess  the  molecular  composition  and  the  cbaractera  of  the 
vegetable  acids;  they  are  obtained  synthetically  from  defiant  gas,  which 
is  successively  transformed  into  bromide  of  ethylene,  glycol,  oxyd  of  ethy- 
lene, polyethylenic  alcohols,  and  finally  into  diglycolic  and  diglycolethy- 
lenic  acids. — Rtp.  dt  Ckimie,  Pure,  Sept.  1860,  o.  342  w.  o, 

0,  On  the  determinatiem  of  Pkotpkorie  Add.—  The  process  of  Chancel 
for  the  determination  of  phosphoric  acid  by  means  of  the  acid  nitrate  of 
tHsmuth,  has  already  been  described  in  this  Journal  (vol.  xxx,  122).  The 
author  now  gives  further  details  which  are  necessary  to  ensure  the  success 
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of  th«  method,  eapedalfy  when  iron  ia  praeot  In  thii  case,  the  preoipjl*- 
tAd  phosphate  of  biamudi  always  oontaina  iroa,  unless  this  metal  is  present 
in  the  form  of  protoxyd.  The  process  to  be  pursued  in  j^Deral  is  as  follows: 
1,  Treat  the  weighed  substance  with  an  excess  of  concentrated  nitric  acid 
by  the  aid  of  heat,  so  as  to  transfonn,  if  necessary,  metaphocpboric  or  py- 
rophosphoric  acids  into  tribasic  phosphoric  acid ;  redissolve  by  a  sofG- 
dent  quantity  of  nitric  acid,  add  water,  and  filter  if  necessary,  2.  Re- 
move the  Bulphurio  acid  from  the  dilute  solution  by  nitrate  of  baryta, 
then  the  chlorine  by  nitrate  of  silver.  3.  Pass  a  current  of  sulphuretted 
bydrogen  to  saturation  through  the  filtered  liquid.  lu  this  manner  the 
iron  is  completely  reduced  to  protoxyd,  even  when  the  liquid  contains  a 
large  quantity  of  free  nitric  acid,  while  ulver  and  othermetals  which  give 
insoluble  sulphides  are  completely  precipitated.  Before  filtering,  the 
snlphydrio  acid  gas  mutt  be  completely  removed  by  passing  a  current  of 
carbonic  acid  through  the  liquid,  till  the  gas  no  longer  darkens  paper 
soaked  in  acetate  of  lead.  4.  An  excess  of  acid  nitrate  of  bismuth  is  then 
to  be  added  to  the  filtered  liquid,  the  precipitate  allowed  to  settle,  collected 
OR  a  filter,  washed  with  boiling  water,  dried,  ignited  and  weighed.  5.  Tha 
bismuth  may  then  be  removed  from  the  filtrate  by  means  of  sulphuret- 
ted hydrogen,  and  the  bases  present  determined  iu  the  ordinary  manner. 
-~Compte»  Sendua,  !i,  882.  tt,  a. 

[See  on  p.  281  an  interesting  note  on  this  subject  by  Mr,  McCuidy.] 

6.  Oa  tlu  preparation  of  Oxygtn. — H-  St.  Clair  Dbtille  and  Dbbrai, 
in  studying  the  economical  production  of  oxygen  apon  the  large  scale, 
have  arrived  at  reeults  which  promise  to  be  of  great  practical  importwice. 
The  authors  find  that  sulphate  of  Einc  when  heated  alone  in  an  earthen 
or  porcelain  vessel  yields  a  light  and  white  osyd  wfaidi  may  be  ntitiied 
in  painting;  sulphurous  acid,  which  is  easily  absorbed  by  water;  and 
finally  pure  oxygen.  The  temperature  required  is  not  much  higher  than 
that  which  is  necessary  for  the  decomposition  of  peroxyd  of  mangsneee. 

Another  and  very  elegant  process,  consists  in  the  decomposition  <rf 
sulphuric  acid  by  heat  A  fine  stream  of  the  acid  is  allowed  to  fiow  into 
a  retort  of  about  five  litres  capacity,  filled  with  thin  platinum  foil  and 
heated  to  rednees.  The  acid  is  completely  decomposed  into  oxygen,  water 
and  sulphurous  acid,  which  last  is  absorbed  by  an  appropriate  washing 
apparatus.  The  sulphurous  acid  may  again  be  converted  into  sulphuric 
acid,  in  the  usual  manner. — Compta  Rendus,  li,  822.  w.  o. 

7.  On  the  PolyelhyUnie  Alcohols. — LocBSHgo  has  studied  the  action  ot 
bromid  of  ethylene  upon  glycol,  and  has  discovered  several  new  polyeth- 
ylenic  alcohols  closely  related  to  those  already  described  by  Wurti.  The 
diethylenic,  triethylenic  and  tetrethylenic  alcohols  of  Wurtz  are  among  the 

Erodncte  of  the  reaction  and  may  be  separated  by  a  fractional  distillation. 
1  addition  to  these,  the  two  alcohols  belonging  to  the  same  series  are 
formed.     Fentethylanic  alcohol  whose  formula  is 

C*II*  \ 

ia  a  viacid  liquid  like  glycerine,  soluble  in  water,  alcohol  and  ether,  and  boils 
at  about  281°  under  a  pressureof0-025'"">,  that  is  to  say  almost  in  rocno. 
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Hszothylentfl  aktdiol  is.  only  to  b«  dutiDgiii«h«d  from  th«  last  bj  its 

gtMUar  Tiaoiditf.     It  boils  at  about  326"  under  the  same  pressure  of 

C.H. 

OMKS""".  Its  formula  is  C.H. 
C.H, 
C.H. 

When  the  operation  is  ooodncted  for  a  sufficiently  long  time  and  an 
excess  or  glycol  is  employed,  other  alcohols  of  the  same  series  are  ob- 

taioed,  the  general  fonnnla  being      *tt*  [Oaof-a- 

The  compounds  become  more  and  more  viscid  as  their  molecular  com- 
l^ication  increases.  We  remark  a  difference  of  about  45°  in  their  boilinz 
ptHDts.  When  the  mixture  of  bromid  of  ethylene  and  glycol  is  hented 
above  130°,  rery  difierent  results  are  obtained.  The  liquid  becomes 
brown  and  the  alcohoU  disappear,  giving  rise  to  the  corresponding  brom- 
hydric  ethers. — Comptet  Rendut,  li.  p.  365.  w,  o. 

7.  On  Saudrimonfg  Pntomlpktd  of  Carbon, — PLATTiiR  has  exam- 
ined the  different  processes  given  by  Baudrimont,  for  the  preparation  of 
the  protoeulphid  of  carbon.  These  processes  are  not  less  than  five  in 
number;  though  the  author  admits  that  only  the  first  yields  the  cora- 
ponnd  in  a  state  of  tolerable  parity.  This  process  consists  in  passing 
the  T^>or  of  tnsulphid  of  carbon  over  red  hot  pumice  stone  or  spongy 
platiunm,  by  whioo,  according  (o  Baudrimont,  sulphur  is  deposited  and 
the  gsseoas  protoeulphid  set  free.  Flayfair  found  on  repeating  this  pro- 
cess that  no  protosulphid  of  carbon  vrhatever  is  formed,  but  that  the  gas 
given  off  oonsigta  of  carbonic  oxyd  and  nitrt^n  ;  while  the  greater  pro- 
portjon  of  the  biaulphid  of  carbon  passes  over  undeoomposed.  In  like 
manner  it  was  found  that  when  the  vapors  of  hisulphid  of  carbon  were 
passed  over  red  hot  charcoal,  only  a  muture  of  oarlxinic  oxyd,  nitrogen 
and  btsnlphid  of  carbon  was  obtained.  The  author  concludes  that  there 
is  no  sufficient  evidence  of  the  existence  of  protosulphid  of  carbon,  all 
the  processes  described  for  its  preparation,  havmg  failed  to  yield  it. 

w.  G. 

Akai,tticai.  CHmtSTST. 

Contributioru  from  Ike  Laboratory  of  the  Yak  Seientijie  School; — com- 
muniealed  by  Profs.  Brush  and  Jobhson. 

8.  OfMenationi  on  ChaneeVt  method  of  eHimating  phorpkorie  acid  ;  by 
Hbevbt  L  HcCiw>t. — Hie  fbllowing  new  method  for  tlie  detection  and 
qoantitative  sepatsdon  of  nhosphonc  acid  by  means  of  nitrate  of  bismuth 
lus  been  lately  reoommenoed  by  Chancel  as  of  universal  applicability.  A 
nitric  add  solution  of  the  substatice  containiug  phosphoric  acid  is  treated 
with  a  solution  of  nitrate  of  bismuth*  as  long  as  a  precipitate  is  formed. 

*  Bsat  prepared,  sccording  to  ChaDcel's  latest  sdTice,  b;  dlssolTing  B8'4B  gms.  of 
the  pnro  crfMslliied  neatraloilnte  ot  bSsmuUi,  BiOa  SXOH-IOsq  in  a  quulitj  of 
litrie  add  repmsDliDg  SS'G  gaa.  of  aiihjdrotu  nitrie  acid  sod  briDgiiig  ue  Mlatkin 
to  tlM  tdIddm  of  a  liter.  Each  cabio  centimeter  of  this  solution  precipitates  I  cen- 
tjgnm  of  phMjAorie  add. 
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It  ia  tbeo  bmled,  filtered  Aod  the  precipitated  phosphate  of  bismutlt  U 
washed  with  bot  water,  dried,  ignited  and  weighed.  Chlorine  and  sul- 
phuric acid,  if  present,  must  first  be  removed  bj  meaoB  of  the  nitrates  of 
baryta  and  silver.  Too  great  an  amount  of  nitric  acid  must  be  avoided, 
aince  the  phosphate  of  bismuth  though  insoluble  in  a  moderate  quantity 
of  nitric  acid,  is  soluble  in  a  large  excess. 

I  have  recently  made  some  eiperiments  on  this  method,  at  the  sug- 
gestion of  Prof.  Johnson,  which  go  to  show  that  in  the  presence  of  certain 
tesquioxyds  it  is  utterly  valueless.  I  proceeded  as  follows;  a  solution  of 
nitrate  of  bismuth  was  prepared  according  to  CLanccl's  directions,  and 
also  a  solution  of  pure  phosphate  of  soda.  These  two  solutions  were  of 
such  strength  that  one  cubic  centimeter  of  the  nitrate  of  bismuth  solution 
contained  a  little  more  bismuth  than  was  necessary  to  precipitate  tb« 
whole  of  the  phosphoric  acid  in  1  c.  c  of  the  phosphate  of  soda  solution. 

A  strong  solution  of  the  nitrate  of  the  seaquioiyd  of  iron  was  then 
prepared,  and  to  I  c.  c.  of  it  were  added  successively  1  c.  c.  of  the  phoft- 
pbate  of  soda  solution  and  1  c  o.  of  the  nitrate  of  bismuth  solution.  No 
precipitate  was  formed  even  after  boiling  the  mixture.  The  pernitrat^  of 
iron  was  diluted  with  nine  parts  by  volume  of  water,  and  to  1  c.  c.  of 
this  dilute  solution  were  added  equal  amounts  of  phosphate  of  soda  and 
nitrate  of  bismuth.  A  rather  bulky  precipitate  came  down,  but  after 
boiling,  the  filiate  on  being  tested  with  molybdate  of  ammonia  was 
found  to  contain  phosphoric  acid  in  large^quantity.  The  experiment  waa 
repeated,  using  two,  three  and  four  c.  c.  of  the  dilute  soluUon  of  ferric 
nitrate  to  1  c  a.  each,  of  Uie  solution  of  phosphate  of  soda  and  nitrate 
of  bismuth  with  similar  results — the  precipitate  of  phosphate  of  biB- 
muth  diminighing  aud  the  amount  of  phospboric  acid  in  the  filtrate  io- 
creasing  regularly  as  more  and  more  of  tbe  iron  salt  was  added.  When 
£  c.  c.  of  the  Bolution  of  iron  were  employed  to  1  c.  c  each,  of  the  two 
other  soludon^  there  was  no  precipitate  whatever,  the  whole  of  tho 
phosphate  of  bismuth  being  held  in  solution  by  the  nitrate  of  iron. 

In  all  cases  where  phosphate  of  bismuth  was  precipitated  in  presence 
of  nitrate  of  Besquioiyd  of  iton  it  carried  down  with  it  a  notable  quantity 
of  iron,  as  manifested  by  tbe  color  of  the  precipitate,  which  was  brownish 
red  when  a  lai^  proportion  of  iron  existed  in  the  solution  and  of  a  yel- 
low tint  when  the  amount  of  iron  was  small. 

A  strong  solution  of  nitrate  of  alumina  was  prepared  by  saturating 
nitric  acid  (of  sp.  gr.  1-16)  with  pure,  freshly  precipitated  hydrate  of 
alumina,  and  some  experiments  were  made  witb  this  solution,  using  in 
each  case,  1  c.  c.  of  the  solution  of  phosphate  of  soda  and  1  c.  c.  of  tbe 
solution  of  nitrate  of  bismuth,  to  successively  incroasiog  quantities  of  the 
nitrate  of  alumina.  With  1  c.  c.  of  the  nitrate  of  alumina  solutioo  there 
was  formed  a  considerable  precipitate,  but  when  the  solution  was  filtered, 
and  tMted  with  molybdate  of  ammonia  it  was  found  still  to  contain 
phosphoric  acid.  After  dissolving  this  precipitate  in  hot  nitric  acid  and 
separating  the  bismuth  by  sulphuretted  hydrogen,  ammonia  indicated 
tbe  presence  of  phosphate  of  alumina,  showing  that  the  phosphate  of 
bismuth  had  carried  down  a  portion  of  alumina  witb  it.  With  2  c.  c 
of  Ditrate  of  alumina  there  was  scarcely  any  precipitate  on  boiling,  and 
witb  3  c  c.  the  phoephate  of  bismuth  was  entirely  prevented  from  sepa- 
rating. 

D.D.t.zea  by  Google 
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Expenmeiits  were  made  with  a  solntion  of  nitrate  of  KAtjuioxyd  of 
ekromiam  and  it  was  found  that  fi  c  c.  of  obromio  nitrate  employed  to 
Ice  each,  of  the  tolationR  of  pboephata  of  toda  and  nitrate  of  bismuth, 
wero  BufQcient  to  prevent  the  formation  of  any  predpitate.  The  solution 
naed  was  a  rather  strong  one. 

Nitrate  of  Ksquioxjd  of  uraniura  even  in  amall  quantities  prevenU  the 
complete  precipitation  of  phosphoric  acid  by  this  method,  and  when  in 
lai^  amount,  disaolves  the  precipitate  entifely.  The  phosphate  of  bis- 
muth when  thrown  down  from  a  solution  containing  uranic  nitrate  is 
contaminated  with  the  latter. 

A  similar  series  of  etperiruenta  was  made  with  the  nitrates  of  ammonia, 
potassa,  baryta,  strontia,  lime,  and  i^agnesia.  The  presence  of  these  bases 
does  not  seem  to  interfere  with  the  buccees  of  the  method. 

It  follows  from  these  trials  that  the  method  proposed  by  Chancel,  can 
not  bo  applied  in  the  presence  of  sesquioityds  of  iron,  aluminum,  cbro- 
mium  or  uranium,  since,  on  the  one  hand  the  nitrates  of  tbese  substancea 
when  in  excesii,  have  the  property  of  dissolving  phoephale  of  bismuth 
and  thus  preTeniing  its  precipitation,  and  on  the  other,  when  phosphorio 
acid  is  in  excess,  phosphates  of  these  bases  are  thrown  down  in  conjnno- 
tion  with  the  phosphate  of  bismuth. 

Note. — Since  these  eirperimenta  by  Mr.  McCurdy  were  completed,  we 
have  learned  from  the  Comptts  Sendui  that  Cbance)  has  discovered  the 
inapplicahili^  of  hia  original  method  in  presence  of  peroxyd  of  iron,  and 
propones  to  overcome  ^is  difficulty  by  redaction  of  the  peroxyd  to  pro- 
toiyd.  The  detaib  of  the  modified  process  are  given  on  page  27&. 
Chancel,  however,  still  appears  to  overlook  the  fact  that  his  process  is, 
and  is  likely  to  remain  valueless  in  just  those  cases  where  a  new  method 
would  be  most  acceptable,  viz.  for  the  estimation  of  phosphoric  acid  in 
presence  of  alumina.  a.  w.  j. 

Tale  SdenUfic  Scbool,  Feb.  16,  1861. 

Tbcbiioal  PaiaicB. 

9.  On  the  lo»»  t^  lAghl  by  Qlan  Shades.— (To  the  Editor  of  Silliman'a 
American  Journal  of  Science  and  Arts) — Sir:  In  the  November  num- 
ber of  your  Journal  I  find  a  notice  of  my  experiments  on  the  loss  of 
light  by  g]mm  shades,  with  an  account  of  additional  investigations  hy 
Mr.  Frank  U.  Storer;  his  communication  Induces  me  to  offer  some  fur- 
ther remarks  on  the  subject. 

The  experiments  were  intended  to  be  of  a  practical  nature,  and  were 
tried  solely  in  order  to  ascertain,  (as  I  state  in  my  letter  to  the  London 
Journal  of  Gas  Lighting),  the  loss  of  light  occasioned  by  the  use  of  the 
ordinary  glass  shades.  It  is  not  therefore  quite  correct  for  Mr.  Storer 
to  compare  results  obtained  by  the  use  of  Jial  ihfeli,  with  the  loss  of 
light  occasioned  by  tpherieal  thadei.  He  is  right  however  in  suppijeing 
that  by  "  the  loss  of  light,"  I  intended  to  express  "  the  actual  diminu- 
tion of  the  amount  of  hght,  falling  for  example,  upon  the  pages  of  a 
book  held  near  to  its  source,  which  would  be  occasioned  by  tne  interpo- 
sition of  the  shades  enumerated." 

Prof.  Verver  had  another  object  in  view,  and  hia  experiments  do  not 
apply  to  this  subject  Ht  was  investigating  the  illuminating  power  of 
gas  when  burnt  iu  an  Argand  burner  with,  and  withoat,  a  chimney.    Th« 
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gM  in  theee  two  cases  is  burnt  under  very  different  conditions,  vbile  in 
Mr.  Storer's  experiioents,  and  those  which  I  h&ve  tried,  the  gu  was 
barnt  under  precisely  the  same  ci  re  am  stances  whether  a  shade  was  in- 
terposed or  not,  the  onlj  difference  heing  in  the  subaUnces  through 
which  the  light  was  traosmittcd. 

I  conducted  my  experiments  in  the  following  manner: — In  order  to 
avoid  the  trouble  and  inaccuracy  arising  from  the  use  of  a  candle,  I  em- 
ployed a  gas-light  as  the  standard  of  comparison  throughout  the  trials 
of  all  the  shades.  This  could  easily  be  done,  as  in  the  blackened  experi- 
ment chamber  of  the  Liverpool  United  Gas  Light  Co.,  there  is  a  dupli- 
cate set  of  apparatuE,  two  governors,  metres,  burners,  &a.,  being  fixod  at 
opposite  sides  of  the  room. 

The  lights,  (which  we  may  call  A  and  B),  having  been  made  eousl 
and  their  respective  consumptions  noticed,  the  first  shade,  (that  of  clear 
glass),  was  placed  surrounding  A,  and  the  photometer  screen  moved  to- 
wards it,  until  both  sides  of  the  screen  were  equally  illuminated,  the 
reading  on  the  photometer  staff  waa  then  found  to  be  1-llS  on  that 
aide  of  the  centre  of  the  staff  nearest  A,  or,  in  other  words,  the  propor- 
tion of  light  given  by  B,  (without  a  shade),  was  to  the  light  given  by 
A,  (with  a  shade),  as  1  to  y.-^^  or  as  1  to  0-8944,  or  the  loss  of  light 
by  the  use  of  the  shade  was  equal  to  10-66  per  cent  The  first  shade 
was  then  removed,  and  the  next  substituted,  and  so  on  till  the  loss  of 
light  in  each  case  was  determined. 

After  all  the  shades  had  been  examined,  the  lights  were  again  com- 
pared, and  found  to  be  equal  as  at  first  adjusted.  The  quality  of  the 
gas  and  the  descriptions  of  burner  employed  do  not  affect  the  question, 
provided  that  the  same  burner  is  used  throughout  all  the  experimenta. 
The  burners  I  used  were  "No.  3,  Fish-tails,  consuming  3'7  cubic  feet 
per  hour.     The  gas  was  taken  from  the  street  mains. 

By  using  a  standard  light  of  unvarying  intensity,  all  the  errors  Ukely 
to  arise  from  inequalities  in  the  consumption  of  a  candle  are  avoided, 
and  much  time  is  saved  in  making  the  experiments  as  one  or  two  obser- 
vaUons  with  the  photometer  in  each  case  are  quite  sufScient  to  ensure 
accuracy. 

The  divisions  on  the  photometer  staff  do  not  necessarily  represent 
candles,  but  the  proportion  that  one  light  under  examination,  bears  to 
the  other,  when  one  of  tbcm  is  talien  aa  unity. 

I  may  observe  that  the  single  experiment  made  with  a  sheet  of  com- 
mon wmdow  glass  was  tried  simply  to  confirm  the  result  obtained  by 
the  globe  of  clear  glass. 

Tnc  distance  at  which  the  glass  is  placed  from  the  light  does  not  aeem 
in  the  slightest  decree  to  affect  the  amount  of  tight  transmitted  throngli 
it  I  am  glad  to  hnd  that  my  own  experiments  on  this  point  are  so  en- 
tirdy  confirmed  by  Mr.  Storer's  statement  William  Kino. 

liverpool  United  Qaa  Light  Co.,  Dec  28,  ISftO. 

Nora  BT  Ub.  SToan^ 

Id  reply  to  the  eourtcons  letter  of  Mr.  Einff.  I  most  eiprew  mj  regret  that  h» 
fass  not  more  explldtl;  stated  tlie  resKuia  whwb  kvd  bim  to  otnect  1«  a  cnnpariMii 
«f  rcMilt*  obWiied  bj  the  nae  of  flat  «heeta  of  glaai  with  tboee  obtained  when  ipber- 
ial  ihsdiH  are  employed.    That  the  light  whi^  is  reflected  back  bom  the  interior 
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■UT&ce  of  one  ride  of  a  lamp-thide,  of  any  form.  Tould  be  compeDnnted  for  by  that 
Mmilarij  reflected  Fram  the  opposite  aide — and  that  no  Fitnilar  compMiMilinn  could 
ocmr  in  nij  ovn  experiments  'nhcre  ooly  single  sheets  of  (tliua  were  used. — is  evi- 
dent ;  bat  1  am  ignorant  of  uiy  eiperimt-nta  vbich  go  lo  (kiiir  tliat  ()ie  Rmount  of 
light  vbicli  Is  cut  off  fi^ni  a  giTen  nurfsce  by  the  ioterposition  of  a  fat  wrfen  \»  difftr- 
CDt  frum  that  vliich  would  be  itopped  by  a  etaved  screen  of  llit  tamt  mnterial.  Let 
ns  sappnee  A  prrciHe  exainpLe^  iu  a  large  shtet  of  blackened  tin  'A'e  cirt  out  rrti  aper- 
ture, my  of  three  or  four  inches  diameter;  and  cement  therein  n  flat  olieet  of  ground 
K'  us  and,  having  internoseri  iJie  apparatus  between  a  flame  and  the  photometer, 
lermine  how  niucb  liglit  is  cut  off  by  the  gInBa,  i.  e..  bring  t)ie  plioIometeT  to  reat, 
M  it  were  ; — if  Duw,  having  done  this,  ive  remove  the  flat  i-heat  of  )(lnA9  and  fasten 
in  lie  pla(«  a  B«gment  of  ■  tnnip-itbnde  of  a  material  idenlinUly  Himiiar  with  that  ot 
tba  flat  sheet  firat  used,  sliall  wh  find  that  our  photometer  is  no  longer  in  rquilibri- 
Dm  !  The  same  amount  of  li^ht  must  liave  in  each  instance  paxeed  into  the  aper- 
tnre  in  tbe  sheet  of  tiu  ;— why  should  it  not  be  tnujsmitted  to  our  pliolomeler  in 
the  same  way  in  eilber  case  t  The  experiment  cited  would  probably  be  difficult  to 
carry  out  in  pmctice  eince  it  would  not  be  easy  to  And  curved  and  flat  ecreenii  of 
ground  glass  of  precisely  the  same  material,  or  ground  equally  rough.  I  Ftate  it 
merely  in  order  that  the  conditions  of  the  problem  may  be  clearly  understood,  and 
wilb  the  desire  that  some  proof  may  be  given  Ibat  the  trancmiltrd  light  would  be 
\ess  ui  one  case  than  in  the  other, — a  supposition  not  in  accoriUncc  with  rrceived 
theories  (see  Art.  Light  in  Encyclopaedia  Mptropoli tana,  j>,  347,  ^g^S,  48);  nnr 
would  it  be  inferred  Ironi  what  is  known  of  the  analogous  case  of  radiant  heat. 
(secLAuf,  Co>iTMieFhs*iipie4irEerJeP<Jt/ltthniqvt,i*^Y\i.  Taria,  1840.1,  SOS). 

On  tbe  other  hand,  looking  at  Uie  cmeation  in  its  practical  hearing,  it  is  clear  that 
all  lamp  shades  are  not  spherical.  Witness,  for  example,  the  tbX  siieets  of  colored 
or  ground  glass  used  by  Ihe  Cars  upon  our  street  railways,  the  flat  wheels  of  plain 
gbua  of  the  street  gas  lanterns,  and  Ibo  Out  sliceta  of  ground,  enameled,  or  colored 
glacs  in  Uie  outofdoor  lanterns  of  eating  hounep.  &a. ;  to  say  nothing  of  the  shades 
eemtructed  of  flat  porrelain  tranEiparencies  which  ere  so  commonly  employed  in 
this  country  to  sollen  tbe  glare  of  gaslivhts  ;  or  of  the  lanterns  of  colored  and  ra- 
•meled  glass  which  were  so  often  exhibited  in  the  lorcli  light  processions  of  the 
Presidential  campaign  of  tbe  Autumn  of  1360.  and  by  which  the  plicnoinennn,  of 
*ln«  of  light  by  glass  shades."  now  under  dlscassion  was  so  strikingly  exhibited.  In 
institutiii);  a  new  series  of  obi'ervation!!,  I  Uierefore  chose  to  make  experiments,  tbe 
reaulta  of  which  might  be  added  to  those  of  Ur.  King,  rather  than  to  repeat  Ihe 
work  which  be  had  already  so  faithfully  performed.  In  publishing  my  results,  I  re- 
garded them  as  being  merely  supplementary  to  tho^  of  Ur.  King,  neither  intending 
to  Institute  any  comparison  between  the  two  series  of  observations,  nor  directly 
to  oompare  his  spherical  shades  with  my  flat  sheets.  I  intended  to  stale  only  that 
my  own  experiment*  corroborated  those  of  Mr.  King  in  so  far  aa  they  went  to  prove 
tbe  gnat  la*M  of  light  occasioned  by  the  use  of  glasa  screens. 

As  fur  the  experiment  of  Prof,  Verver,  to  wliirh  Ur.  King  tabes  exception,  ha 
mnsl  pardon  me,  if  I  persist  in  luaintaining  that  the  observation  does  apply  to  tba 
queation  at  band.  It  matters  little  in  science,  at  any  lime,  what  ohjerX  an  experi- 
menter may  have  in  view,  so  long  as  tho  truth  U  attained  and  eiliibited  by  bis  re- 
warcfaes  ;  but  in  tbe  case  in  point.  Verver's  experiment,  so  far  aa  it  goes,  applies  di- 
rectly to  our  subject.  (See  his  own  words,  this  Journal.  Nov.,  ISen,  [2,]  xxx,4Sl.) 
Since,  aa  I  remarked  in  my  previous  note,  the  gas  was  indeed  burnrd  under  some- 
what diHerenl  conditions  in  the  two  stnges  of  Verver's  experiment,  his  result  must 
conaeqiiently  be  rejtarded  as  merely  approximative;  but  b;'f(ire  seeking  to  discard 
it  allo^ther.  Hr.  Kin^  should  have  remembered  that  a  glnhiilnr  glass  shade  sur- 
rounding a  fieh-tait  burner  ia  in  aome  measorc  a  ehimneii,  nnd  that  therefore  his  own 
re«ulta  cannot  well  be  aUirelg  exempt  from  the  same  source  of  error  which  aflfecta 
tbe  experiment  of  Verver.  In  making  this  remark,  I  would  not  in  the  least  degiee 
imply  that  Mr.  King's  observations  are  not  most  encellent.  For  my  own  jmrt.  I  en- 
tertain no  donht  of  their  accuracy  ;~fur.  throwing  out  Ihe  conreiviWe  eliiflil  error 
to  which  1  have  alluded,  his  method  of  experimenting  is  unqiie-lionnbly  the  best 
whidi  i)  jet  known.  I  urge  only  that  the  observaliun  of  Verver,  mutt  rot  be  re- 
jected. Fbake  H.  StoaiB. 

BoitoD,  Feb.6.  IS6I. 

Ax.  Jour.  Bcl— SaroND  Sibibs,  Voi.  XXXI,  So.  SS.— Masch,  tSOl. 
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10.  On  tkt  Altoyi  of  Copper  and  Zinc  ;  by  Fbahk  H.  Stobkb.  (Finim. 
th«  Uemoire  of  the  AmericRD  Ac*deiny,  [N.6.,]  vol.  viii,  p.  87),*  Cam- 
Inidgt,  1660,  pp.  S2,  4b>. 

Id  the  words  of  the  author: — "  This  researcli  was  undertalcen  in  order 
to  ascertain  what,  if  any,  defioite  chemical  compouud*  could  be  detected 
amoDfi;  the  alloys  of  copper  and  zinc." 

"Several  cheiaists  bad  already  been  led  to  believe  in  the  eimtence  of 
two  or  more  definite  alloys,  and  at  the  commencement  of  my  own  labora 
I  was  strongly  inclined  to  accept  this  view.  A  more  extended  investiga- 
tion, however,  has  convinced  me  that  no  such  definite  compounds  ezwL 
On  the  contrary  I  am  confident  that  all  the  alloys  of  copper  and  linc  are 
■imply  isomorphous  mixtures  of  the  two  metals,  capable,  as  I  shall  pro- 
ceed to  show,  of  crystallizing;  at  any  point,  from  copper  with  only  a  trace 
of  line  down  to  alloys  containing  but  thirty  per  cent  of  copper,  or  even 
less,  under  favorable  circumHtanc:es."  "  The  misconceptiotis  of  previons 
observersf  have  evidently  arisen  either  from  a  great  tendency  to  «;parate 
into  layers,  instead  of  immediately  forming  a  homogeneous  mixture, 
wbiuh  Ibe  inetals  exhibit  when  fused  together,  or  from  certain  striking 
peculiarities  of  structure  and  of  superficial  coloration  which  occur  araoog 
the  d  fierent  alloys." 

Mr.  fitorer  has  prepared  a  lai^  number  of  alloys  of  copper  and  line 
containing  different  proportions  of  these  ingredients,  by  methods  which 
be  has  described  in  detail,  and  has  found  that  they  may  all  be  ciystalliied 
by  piercing  the  crust  which  forms  upon  the  partially  cooled  molten  metat 
And  then  quickly  pouring  ofi*  those  portions  of  the  latter  which  are  still 
fluid  from  the  crystals  which  have  formed  upon  the  walls  of  the  crucible, 
— as  in  the  common  class  experiment  of  crystallizing  sulphur  by  fusion. 
At  leasl  he  has  succeeded  in  obtaining  crystals  from  all  the  alloys  which 
«>ntain  more  than  thirty  per  cent  of  eopper.  He  has  found  it  difitcutt, 
however,  to  crystallize  any  of  the  alloys  which  contain  less  than  this  pro- 
.portion  of  copper  since  they  are  liable  to  pass  through  a  pasty  plastic  stata 
similar  to  that  assumed  by  zinc  or  sofl-sulder  while  solidifying. 

"  These  crystals  are  all  octahedral,  usually  somewhat  elongated  and  ap- 

iiarently  much  modified  by  the  droumstances  in  which  they  have  been 
orroed.  The  edges  of  all  of  them  are  rounded.  The  octahedra  are  in 
general  more  largely  developed  upon  one  side  than  the  other,  apparently 
upon  the  side  from  which  the  last  drippings  of  the  melted  metal  fell. 
They  are,  moreover,  combined  together  with  parallel  axes,  which  give  to 
the  orystalsj  a  striated  appearance;  these  striK  are  not  sharply  defined. 


id  to  the  Acadamy.IfoT.  9,  I86B. 

t  '  J  laiut  in  ihii  conaeetiuD  rafiir  to  and  esaipt,  the  valuable  memoir  of  Ksrvten 
(nAKantun  a.  Dechen'l  ArcMiv,  fUr  MiiUTaiagit  ii.*.ia.,  ISSe.  sii,  3S6).  wboaa 
condiuians  ie  r^rd  to  tbeae  tX\ajt  appear  to  be  perrectlj  correct,  viUi  the  excep- 
tion of  a  few  unimportant  detaiU.  Ab  \a  ttie  case  with  tlie  able  renearch  of  the  •!- 
dar  Mnllet,  the  duCatls  of  which  are  to  ba  f<jund  oulj  in  the  Report  of  tlie  Tentii 
{QI*a((uw)  Meeting  of  the  Brilish  AKodetion,  for  the  Advancement  of  Seisnce,  p. 
SfiS,  the  very  meagre  abstracts  of  thi«  memoir  which  are  given  in  the  chemical  jani- 
oali  and  text-booka  fail  to  oonvej  a  correct  idea  of  the  reaulti  which  hare  been  ob- 
tained,— n  tact  whicli  maj  lerve  to  explain  the  ignorance  which  has  bean  axliibited, 
hi  regard  to  them,  by  subsequent  eiperimeDtert. 

}  Figured  in  the  memoir. 
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bttt  their  edges  h^ve  the  rounded  ohAractor  of  the  edm  of  die  cnitala 
Tlik  geDeraT  chirocter  U  maintained  throngfaoat  toe  whtrfe  eenes  o 
omtKM,  from  those  of  pure  copper  down  te  those  of  the  lowest  whits' 
allojB  which  I  have  obtuned.  No  doubt  can  posubly  be  entertained 
of  Uie  complete  nsemblance  of  these  ciystalft  to  each  other  throughoat 
the  sericA,  while  the  striking  similarity  to  the  wetl-known  crystalt  of  pare 
oopper  (obtained  by  fusion)  which  they  eibibit,  strongly  indicates  thftt 
they  belong  to  the  r^pilar  system.  Aa  it  is  of  course  impossible  to  meas- 
ure the  angles  of  sueh  ciystals,  they  cannot  he  crystal  lographically  deter- 
mined ;  but  the  most  obnoiu  conclusion  is,  that  they  are  monometrio.- 
This  opinion,  however,  must  he  based  rather  upon  an^ogy  than  on  any 
distinct  meaaarementa. 

**  Upon  the  assumption  that  the  crystals  which  I  have  described  belong 
to  the  r^nlar  system,  aa  wall  as  upon  the  fact,  which  will  appear  in  the 
ieqad,  that  none  of  the  crystala  have  been  found  to  contsin  any  larger 
qnantity  of  either  of  their  component  metals  than  was  contained  in  ute 
remainder  of  the  molten  liqmd  from  wbioh  they  had  separated,  I  have 
based  my  codcIdsioq  that  tlM  alloy*  of  copper  and  zinc  are  isomorpbous 
mixtares*  of  the  two  metals." 

"  Oir  this  hypothesis  it  i«  of  course  presumed  that  both  oopper  and  lino 
are  capable  of  crystatliiing  in  the  regular  system.  Copper,  aa  is  welf 
known  always  occun  in  forms  of  the  monometric  system.  But  in  reg  ird 
to  sine  this  has  not  been  bo  satisfactorily  proved.  Not  only,  however, 
does  analog  indicate  that  rinc  should  be  monometric — for,  so  far  as  ia 
knows,  all  Uie  metals  of  the  Three  Series  of  Cookef  allied  to  it  crystal' 
Use  in  forms  of  this  system — bnt  Nicki^^  has  actually  obwrved  an  in- 
stance is  which  it  occurred  in  the  form  of  pentaaoual  dodecahedrons." 

This  observation  (^  NicklSs  having  been  called  in  question  by  Noegge- 
nth  and  G.  Rose,  Mr.  Storer  takea  occasion  to  defend  it,  maintaining 
that  it  ia  entitled  to  as  much  confidence  as  any  of  the  obeervatioDS  of  the- 
giyatalline  form  of  sine  which  have  hitherto  been  made. 

A  minute  description  with  figures  of  the  crystals  as  obtained  from  al- 
loys of  various  compissition  follows.  These  c^stals  vary  in  size  accord- 
ing as  a  lai^r  or  smaller  quantity  tA  the  alloy  is  allowed  to  become  solid 
b^ore  piercing  its  crust,  some  of  those  obtained  by  the  author  eioeeded 
half  an  inch  in  length,  others  were  quite  minute. 

"  Very  fine  groups  of  crystals  were  obtained  from  those  alloys  which 
contained  only  one  or  two  per  cent  of  zinc.  It  is  worthy  of  note,  that, 
although  these  crystftis  have  the  same  form  and  general  appearance  aa 
thoae  prepared  by  the  name  method  from  an  eqnal  quantity — three  or 
Ibnr  pounds — of  pure  copper,  they  are  nevertheless  tnucn  larger  and  mora 
perfecL  Since  tbey  may,  for  all  practical  purposes,  be  considered  aa  ciys- 
lals  of  copper  with  slight  impurity  of  zinc,  and  are  easily  to  be  obtained, 

"  "  It  must  pot  be  impposed  that  tliti  view  npporta  in  the  leut  the  idea  oF  th« 
ntdcr  chemleta.  that  alloje  were  mere  'mixtnrei  of  tbeir  cooipoDent  metals.  For 
tbe  eiperimenta  of  Karcten  (loe.  tit.,  pp.  SSS.  400)  kave  alreadj  ituiwD  thnt  Iha 
umpiHtmMit  of  the  bIIojb  of  rapper  anJ  iidc  toward*  addi,  and  the  aolutioDa  of  Ta- 
liow  metallio  mlta,  ia  that  of  chemical  eompounds,  bein^  entirel;  oulike  that  of  a 
Misple  mechanical  mixture  of  the  two  matala,  or  of  a  mixture  of  asveral  alio ja,' 

f  Memoir*  of  the  Amer.  Acad,  [Ef.  S.)  v,  taUe  to  p.  S6S. 

t  Ann.  Oh.  et  Pfayi.,  [S,]  xxii,  SI.. 
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it  would  ftlmoet  seem  advisable  to  add  one  or  two  per  cent  of  zinn  U)  the 
metal  employed  in  preparing  specirneiis  of  cr;sta1]i3ed  copper  for  the  cabi- 
net. A  similar  esse  is  presented  by  lead,  which  ia  very  readily  crystal- 
lized when  it  contains  a  liUle  antimony  :  a  fact  well  exemplified  by  tb« 
beautiful  cups  of  crystals  of  Kriilzhlei,  which  are  prepared  by  partially 
cooling  the  metal  in  ladles,  at  the  Fraukenshamer  smelt-works  near  Claua- 
thal,  and  doubtless  in  other  localities  in  the  Hartz." 

"  Since  the  crystals  rich  in  copper  which  have  just  been  described  do 
not  posseas  in  any  marked  degree  the  yellow  color  peculiar  to  brasa,  they 
are  somewhat  less  interesting  than  those  obtained  from  alloys  containing 
more  zinc.  Crystals  of  the  latter  can  be  obtained  with  the  greatest  ease 
by  remeiting;  old  braas,  or,  better,  by  filling  a  Hessian  crucible  from  tha 
molten  metal  of  the  pots  of  a  brau  fonnder,  in  which  case  all  annoyanca 
from  the  formatJon  of  a  falae  crust  of  mixed  oiyd  of  uuc  and  metal  ia 
obviated."  •  •  * 

"  The  most  perfect  individual  crystals  were  obtained  from  a  quantity  of 
brazier's  solder  which  had  been  prepared  at  the  foundry  of  the  Revere 
Copper  Co.,  in  Boston,  by  fusing  together  fiO  paria  of- copper  with  &0 
parts  of  zinc.  When  an  alloy  of  about  this  composition  solidifies,  and 
especially  if  it  be  suddenly  cooled — as  happens  when  it  is  ponred  into 
iron  ingot-moulds, — it  assumes,  as  is  well  known,  a  highly  crystalline 
aUucture,  consisting  almost  entirely  of  a  mass  of  ooaiae  fibres  which  shoot 
out  from  the  points  at  which  the  alloy  comes  in  contact  with  the  cold 
metal  of  the  mould.  In  the  instancee  which  have  &]len  under  my  notice 
the  ingots  being  from  an  inch  to  an  inch  and  a  half  in  depth  the  fibrea 
have  shot  u^  three  quarters  of  an  inch,  or  more,  from  the  bottom  of  the 
ingot,  leaving  only  a  sheet  of  metal  about  a  quarter  of  an  inch  in  thick- 
ness on  top,  which  had  cooled  more  slowly  by  contact  with  the  air.  *  •  • 
On  removing  portions  of  this  upper  layer,  its  inferior  surface  will  be  found 
studded  with  crystals,  often  of  great  beauty,  while  others  frequently  oc- 
cur impacted  among  the  fibres  themselves.  Indeed,  these  fibres,  although 
described  by  Calvert  and  R.  Johnson*  as  prismatic  crystals,  indicating 
that  the  alloy  Cu  Zn  is  a  definite  chemical  compound,  are  evidently  nolli- 
ing  more  than  collections  of  octahedral  crystals,  similar  to  those  whicb 
form  the  fibres  of  sublimed  sal-ammoniac  and  of  several  metals."f 

The  tendency  to  shoot  out  into  fibres  jost  alluded  to  which  extends 
over  quite  a  space  from  alloys  containing  &7  or  C6  per  cent  of  copper 
down  to  those  containing  only  43  or  44  per  cent  ia  neit  discussed.  It  ia 
of  pecdiar  interest  on  account  of  its  practical  bearing; — <'  alloys  at  the 
upper  limit  of  this  fibrous  tendency  being  the  lowest — 1. 1.,  richest  in  zinc 
— which  can  be  rolled,  or  subjected  to  the  various  processes  by  which 
metals  are  wrought.  Singularly  enough,  at  a  point  just  beyond  the  limit 
at  which  the  fibres  cease  to  be  apparent,  viz.,  at  60  per  cent  of  copper,  an 
alloy  of  peculiar  homogeneity  occurs ; — its  fracture  as  seen  when  small 
bars  are  broken,  being  smooth  and  compact,  and  entirely  unlike  either 
the  coarse,  irregular,  stringy  fracture  of  alloys  richer  in  copper,  or  that  of 
alloys  containing  only  a  little  more  zinc,  upon  the  fracture  of  which  small 
bundles  of  fine  crystalline  fibres  are  often  apparent. 

•  Joonulof  the  Franklin  Inititute,  [S,]  nirli,  !00.  See  alio  Phil.  Trans.,  calviii, 
M7.  t   Fid  Savart,  Ano.  de  Oh.  et  Phys.,  [8,]  xli,  «. 
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"This  alloy  rendily  admiUof  being  rolled.  flitW  hot  or  cold,  and  may 
b«  sabjected  to  the  operations  of  hammering  or  drawing  without  detri- 
ment, wbile  alloys  containing  only  a  few  per  cent  more  copper  can  be 
rolled  hot  only  when  the  sheets  are  raised  to  a  very  high  temperatnre.  *  •  • 

"  In  the  preparation  of  the  alloy  of  60  per  cent  copper,  now  so  exten- 
uvety  used  for  sheathing  vessels  under  the  name  of  Muntz's  shentbing  or 
yellow-intiaj, — also  known  as  malleable  brass, — it  ie  the  custom  of  found- 
ers to  reserve  &  portion  of  the  zinc  which  has  been  weighed  out  for  a 
charge,  until  the  alloy  in  their  pots  or  furnace  has  become  sufficiently 
hot ;  the  last  portions  of  sine  are  then  added  in  small  pieces,  a  sample  of 
the  alloy  being  tested  aft«r  each  such  addition.  This  is  done  by  dipping 
out  a  small  portion  of  the  melted  mass  and  pouring  it  into  a  mould;  a 
little  ingot,  five  or  six  iD'thea  long  by  an  inch  or  less  in  thickness,  is  thus 
obtained,  which  after  oooting,  is  broken  on  an  anTiJ,  and  its  fracture  ob- 
■erved.  If  this  does  not  exhibit  a  smooth  and  homogeneous  surface,  more 
nnc  is  added  to  the  alloy.  The  accuracy  with  which  an  experienced 
workman  can  thus  obtain  the  deeired  alloy  is  truly  astonishing,  the  more 
especially  since  this  homogeneous  alloy  is  confined  within  very  narrow 

"  It  ie  stated  by  founders  that  the  alloy  of  60  per  cent  of  copper  and 
40  per  cent  of  aoc  will  present  almost  precisely  the  same  homogeneity  of 
fracture,  whether  the  test  ingot  prepared  from  it  be  cooled  slowly,  by  ex- 
posure to  the  air,  or  rapidly,  by  plunging  it  into  cold  water,  while  alloys 
containing  either  more  or  lea  than  60  per  cent  of  copper  are  liable  to  as- 
sume different  structures,  according  as  they  are  cooled  with  greater  or 
lees  rapidity.  Two  ingots  are  therefore  sometimes  cast,  on  each  trial  of 
the  alloy,  one  of  whidi  is  cooled  in  water  and  the  other  in  air  for  com- 
parison. This  double  test  is,  however,  deemed  superfluous  by  skillful 
workmea." 


"  I  may  remark  in  ihis  connection,  that  I  have  repeatedlj  obtiuned  crystals,  hj  tlw 
method  of  partial  cooling,  from  portiona  of  melted  yellow-metal  taken  from  tlia 
foander's  pots  at  the  momeDt  it  had  oflbrded  them  a  satiiiiiietary  tait.  These  er7>- 
tab  are  in  no  wise  difisrent  from  those  obtained  b^r  mjwlf  from  altoja  of  almost 
identical  oompoaition. 

*  Althongfa.  B9  has  been  stated,  the  teDden<:j  to  form  flbrea  seems  to  have  oeased 
mt  the  alio;  cootaiaiug  60  per  cent  of  copper,  1  cannot  but  think  that  the  limit  of 
iti  inflnence  is  leas  clesrlj  defined  than  the  "teat"  of  yellow-metal  foundera  woold 
•eem  to  indicate.  In  the  circamatancee  under  which  thla  test  n  applieil.  it  is  doubt- 
laa  tme  tint  no  fibres  are  (tinned ;  bat  it  la  ■  matter  of  experience  with  manu^- 
turera  of  yellow-metal,  that  tha  texture  of  the  large  iot^nta  from  irliich  the  sheets 
of  fheathuig  tie  rolled  is  no  longer  so  hamogeoeous  a*  that  of  the  email  teat  ingot ; 
ther  affirm  also  thnt  this  texture  may  vary  greatly,  accordin);  to  the  condttiona  in 
vbicfa  the  ingot  is  allowed  to  cool.  It  is  ecidenl,  therefore,  that  during  the  procesaos 
of  hot  and  cold  rolling,  and  of  annealing,  lo  which  ^e  alio;  is  subsequenlty  subjected, 

iundeivo  Tarioua  charwea ;  while  it  is  certain  that  the  omparatiTe 
a  ahea-"    "    -'- '         ' 


durabllitj  of  the  aliealhing,  when  exposed  to  the  action  of  sea-water,  must  in  great 
meaaore  depend  upon  its  relative  compactness.  If  it  be  open  and  porous,  aa  would 
be  the  case  if  a  trace  of  the  fibmui  structure  were  present,  it  is  dear  tlmt  the 
dieathiag  would  soon  be  deatrojed; — not  only  because  the  aslt  water  would  come 
in  contact  with  ita  interior  portions,  bat  alto  since  the  individual  crystalline  fitrea 
of  the  alloy  would  doublleaa  reeist  ite  action  more  completely  than  the  amorpliDiN 
matter  attached  to  them  or  contained  in  their  ioteraticea ;  from  this  a  voltaic  aetion 
wotdd  be  produced,  which  could  not  fail  to  promote  the  gonosioD  of  the  alloy,* 
(To  U  condudaL} 
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II.   GEOLOOT. 


1.  On  Prof.  J.  W.  i)aiwo»'»  papwt  on  the  Coai.— Prof.  J.  W.  Dawboi, 
LL.  D^  of  McOill  College,  Caoadft  West,  bu  Istelj  published  iD  the  Pro- 
ceedings of  the  Geological  Society  of  LoDilon  two  veiy  int«rentiiig'  mo- 
moira: — one  conoerning  the  vegetablo  itructnre  in  coal;*  the  other  otis 
terrestrial  mollusk,  a  Myriapod  and  lome  new  specie*  of  rq>tile*  from 
the  coal  of  Nova  Scotia. 

The  formation  of  the  coal  and  the  composition  of  ita  combtndblo 
matter  may  be  considered  as  nettled  qnestjooe.  But  we  ftre  atill  far  from 
beiog  well  acquainted  with  the  true  nature  of  the  oofti  planta,  and  with 
their  gonerio  and  specific  affinities.  Fossil  plants  are  found  preaerred  in 
two  dtlferent  waya.  In  the  shales  and  the  sandstones  the  outline  of  th« 
Tegetable  is  marked  just  as  it  would  be  on  the  stone  by  the  pencil  of  a 
lithographer ;  but  no  trace  of  internal  stTucturs  is  preserved ;  and  as  theaa 
remains  are  mostly  broken  parts  of  sterna  and  of  leaves,  crashed  consa, 
scales  or  blades,  nutlets  and  prints  of  various  forms  left  on  the  bark  of 
some  trees  at  the  point  of  attachment  of  the  leares,  it  is  nearly  impossiUe 
to  determine  with  precision  the  species  to  which  such  fragments  belong, 
or  at  least  to  get  any  indication  about  their  mode  of  v^etation  and 
their  relation  to  plants  now  living. 

In  the  co^  on  the  contrary  we  find  a  few  remoiiu  of  internal  organism, 
chiefly  vessels  of  various  appearances.  But  in  the  compact,  homc^neoui 
matter  of  the  ooal,  every  trace  of  external  stmcture  of  the  planta  haring 
disappeared,  these  isolated  vessels  can  not,  in  any  way,  indicate  the  form 
of  the  plant  to  which  they  belong. 

It  is  especially  in  treating  the lamiiue  of  mineral  charcoal  intermixed 
with  compact  coal  by  chemical  macerstioQ,  that  Frof.  Dawson  has  been 
able  to  separate  the  vegetable  fibre  and  to  study  the  form  of  some  of  the 
Teasels.  The  result  of  these  researches  is  satisfactory  to  thh  point ;  it 
proves  by  a  direct  experiment  that  the  coal  is  a  compound  of  different 
species  of  plants.  Though  many  palieootologists  had  already  come  to  the 
same  conclusions  by  researches  of  the  same  kind,  Prot  Dawson  is  the 
first  who  has  succeeded  in  clearing  the  woody  fibre  perfectly  from  every 
particle  of  amorphous  substance,  and  thus  his  assertions  are  more  con- 
dusive  and  more  reliable.  Nevertheless,  some  of  these  assertions  are 
open  to  critical  discussion. 

The  first  question  which  the  author  proposes  to  elucidate  by  fata  re- 
searches (the  one  which  relates  to  the  precise  genera  and  species  of 
plants  which  have  contributed  the  vegetable  matter  required  for  the  coal) 
IS  perfectly  well  answered  by  himself  in  a  note  from  a  former  paper  where 
he  says :  /  have  Utile  eonjidence  in  the  eetabiithment  of  genera  or  tpeeiet, 
on  the  minute  itructttre  of  fraffntentt  of  wood.  Of  course  if  fragments  of 
fossil  wood  can  not  indicate  genera  and  species  by  their  internal  organi- 
Bation,  i  fortiori,  neither  can  isolated  vessels  do  it.  The  second  question 
concerning  the  cauKt  whitk  have  produced  the  difftrent  guatiliet  ofeoatj/ 
matter  obttrvabU  in  the  different  part*  of  the  tame  bed,  or  in  different 
beds  in  the  tame  eoal-fielde,  does  not  appear  to  be  satisfactorily  answered. 
Suppose  we  admit  Liebig's  theory,  that  coal  results  from  the  submersion 
of  vegetable  fibre: — then  since  the  thin  lamiiue  of  mineral  charcoal, 
•  Vol  XV,  626. 
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generally  no  thicker  than  tlie  ^th  part  of  an  inch,  alternate  some- 
times  with  equallj  tbin  layers  or  Inminte  of  compaut  coal,  ihc  question 
MiBcs  how  could  such  tbin  layen  b«  exposed  to  attnoi^pberic  iiif!iii:nC6 
while  the  intermediate  laminte  were  tranMonned  to  solid  coal  hy  iuimer- 
MOn  !  The  supposition  Ikat  the  mineml  ekarcoul  reprfienU  the  woody 
fibre  of  treet  tubjected  to  almotphtrie  decay,  tehite  tkt  bork  of  thoie  Irttt 
apptari  at  compact  coal  along  with  itich  woody  and  lierbaceout  matter  at 
tfuffkt  be  imbedded  be/ore  decay  bad  time  to  take  place,  is  contrndicted  by 
Duiueroue  observed  fai:ts.  In  the  coal-fields  of  ibe  United  States  the 
layers  of  charcoal  most  frequently  show  prints,  easily  identiQed,of  theape- 
des  predominant  in  the  shales  OTerla;ring  the  coal.  Thus  one  bed  (No. 
IB  Coal)  han,  especially  in  its  charcoai,  bladu  of  Lepidoatrobui  and  leaves 
oi  Lepidoderuiron.  Others  have  in  abundance  the  prints  of  the  bark  of 
Calamttet,  Lepidodendron,  Stigmaria  and  even  ffrnt. 

The  question  whether  Stigmaria  fieotdes  be  the  root  of  a  Sigiliaria  is 
br  from  being  settled,  and  ibotigh  the  aasertion  that  Stigmaria.  is  found 
in  eveiy  bed  of  fire  clay  is  true,  the  de<luctioD  drawn  (rani  tbia  fact,  on 
the  assei'tion  of  eome  authors — that  Stigmaria  is  not  found  in  the  coal  or 
in  the  shales  overlaying  it  is  without  auy  foundation  whatever.  Soma 
beds  of  coal  have  been  formed  by  Stigmaria  only.  Whole  strata  of 
black  laminated  roofshalea  contain  only  remains  of  Stigmaria. 

Neither  the  form  or  the  size  of  the  scalariform  vessels  can  be  admitted 
ai  a  generic  character ;  the  form  of  the  perforations  varies  on  tlie  same 
veasel  passing  from  round  to  oval,  to  equilateral  and  to  true  scalariform 
shape  by  gradual  and  inapp  red  able  transitions.  The  size  of  the  vessels 
varies  according  to  the  aize  of  the  same  planL 

One  of  the  most  interesting  conclusions  reached  by  Prof.  Dawson  is 
that  the  small  cylindrical  filnmenls,  resembling  black  threads,  so  abundant 
is  the  coal  and  mineral  charcoal  are  composed  of  bundles  of  scalariform 
vessels  inclosed  in  a  pheaf  of  wood;  fibres.  This  is,  says  the  author,  pre- 
dsely  the  structure  of  the  vascular  bundles  of  the  petioles  of  ferns.  It  is 
certain  that  the  writer  has  seen  these  filaments  generally  in  connection 
with  crushed  stems,  esprecially  with  crushed  Calamitei. 

The  vessels  figured  8  to  12  of  pi.  18,  apparently  belong  to  some  ape- 
ciea  of  Sliymana,  ei'pecially  to  S.  ficoides  (compare  Corda's  Beytrage,  tftb. 
18).  That  tissue  of  this  kind  constitutes  by  far  tlie  iaigest  part  of  the 
mineral  charcoal  is  a  proof  of  my  assertion,  that  Stigmaria  enters  largely 
into  the  formation  of  the  coal. 

It  is  scarcely  possible  now  to  refer  the  genus  SigUlaria  to  Cyeadea  or 
to  the  Coniferce.  Neither  the  internal  structure  nor  what  we  know  of  the 
external  forms  of  species  of  this  genus,  the  leaves,  the  fruits,  &c.,  can  show 
inch  an  analogy. 

Prof.  Dawson  can  not  with  certainty  affirm  the  presence  of  tissue  of 
true  Conifers  in  the  coal.  This  agrees  perfectly  with  the  resnlt  of  ten 
years  of  explorations  by  the  writer  in  the  coal  measures  of  the  United 
States  and  ita  flora,  where  no  trace  of  a  true  Coniferous  plant  has  thus  far 
been  found. 

The  writer  does  not  think  that  the  coal  measures  of  Nova  Scotia  give 
a  true  exhibition  of  the  general  formation  of  the  coal.  The  coalGelda  of 
that  country  bear  teetimony  to  such  continual  disturbance  by  the  repeated 
movements  of  the  surlace,  repeated  overflows,  sudden  invasions  of  littoral 


S93  Scientijic  Intelligence. 

d«brii,  sand,  pebbles,  &a.,  thflt  any  general  conclasion  founded  on  tit 
Btudj  of  such  geological  phenomena,  would  b«  contradicted  by  whiit  we 
Me  ID  Ihe  disti'jbuiion  of  the  coal  strnla  in  the  coalfielda  of  the  United 
States,  at  least  in  those  west  of  tbe  Appalachian  mouotaios. 

TLe  general  conclusions  of  this  paper,  appear  to  be  perfectly  just, 
though  not  necessarily  derived  from  the  microscopical  researcheB  of  Prof. 
DawMon.  But,  if  this  assertion  of  the  anthor  is  true;  that  the  ligilUiria 
apenally.  have  contributed  to  the  vegetable  matter  of  the  coal;  what  be- 
comes of  the  former  conciusion  :  that  the  filaments  so  abundantly  found 
in  the  coal  and  mineral  charcoal  are  bundles  of  fibrous  vessels  of  petioles  of 
ferna.  Uoreover  we  must  deny  the  prevalence  of  Calamiliit  and  Sigillaria 
in  the  roof  shales,  at  least,  in  the  coaifitlds  of  the  United  States.  Each 
bed  of  coal,  according  to  its  age,  or  geological  horizon,  has  some  plants  pe- 
culiar to  itself  predominatine;  in  the  shales,  and  the  same  plants  are  found, 
apparently  in  the  aame  proportion,  in  the  whole  thickness  of  the  coal. 

In  his  second  paper,*  Prof.  Dawwn  most  satisfactorily  confirms  a  for- 
mer discovery  made  by  himself  and  Sir  Clmrlcs  Lvell,  of  the  presence  of 
terrestrial  animaU  in  the  coal  measures  of  Nova  Scotia.  In  tike  circum- 
■tauces,  viz.,  in  the  hollow  petrified  trunk  of  a  stnnding  tree,  he  has  found 
numerous  well-preserved  specimens  of  the  same  land  shell,  Pujia  vttutla 
Daw.,  before  discovered  at  the  same  locality;  some  remains  of  a  new 
genua  and  species  of  an  articulated  animni,  resembling  a  Myriapod,  Xylo- 
blue  Sigillaria  Daw. ;  and  portions  of  two  skeletons  of  animuls  belonging 
to  a  new  reptilian  genus,  Hglimomua  Daw.,  two  species  of  which  H.  Lyellit 
Daw.,  and  H.  aciedenlattii  Daw.,  nre  figured  and  described  in  the  paper. 

Every  geologist  will  recognize  the  great  importance  of  this  discovery, 
as  respects  both  palieonlology  and  the  history  of  the  coal  formations. 
Tliis  history  is  slowly  unfolding  itself  by  the  unwearied  researuhea  of  a 
few  true  lovers  of  science,  who  like  Prof.  Dawson,  endeavor  to  coinpcn- 
sate  the  want  of  cofiperation  in  such  a  thankless  fidd  of  science  as  that 
of  fossil  botany,  by  incessant  and  conscientious  labor.  Discoveries  of 
nearly  the  same  kind  as  those  of  Prof.  Dawson,  have  been  made  lately 
both  in  Europe,  and  in  the  United  States.  Goldenberg  h»s  found  in  the 
coal  measures  of  the  Voggea,  in  France,  new  species  of  BlaCtinee,  TAer- 
mitei,  Dyetioneuron,  &c.,  and  fivo  wings  of  a  Blattina  have  been  lately 
found  in  the  lowest  coal  of  Arkansas.  l. 

2.  Thirteenth  Annual  JUport  of  the  Regentt  of  Ike  University  of  the 
St'iU  of  Mw  Fork,  (for  1 85ii).  1 28  pp.  8vo.  Albany,  N.  Y.— The  cover 
and  title  page  of  this  Report  bear  the  date  of  1860,  with  the  addition, 
"made  to  the  Senate,  Apiil  10,  1860."  It  contains  in  addition  to  tho 
usual  annual  statement  of  the  business  affairs  of  the  State  Cabinet,  six 
Appendises.  Of  these,  A,  B,  C  and  D  are  catalogues  of  various  collec- 
tions and  donations.  The  Appendix,  E,  is  an  interesting  paper  entitled 
"Ancient  Monuments  in  Western  New  York,  comprising  the  results  of 
eiplorations  by  T.  Apoleon  Cheney,  Civil  Engineer,  etc^  1859."  It  is 
illustrated  by  24  plates  and  a  map  of  various  mounds,  excavations  and 
antiquities  of  the  aboriginal  inhabitants  of  the  country. 

Appeudii  (P)  has  a  separate  title  page  thus ;  "  Contributions  to  Pa- 
leontology, 1858  and  1869.  By  Jaugs  Hall,  Oeologttt  and  Palaon- 
tologitt,  etc"  We  are  thus  particular  in  noticing  these  dates  becauM 
«  Quart  Jour.  OooL  Boa.  Laodon,  xvi,  Ses,  1860. 
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we  have  been  informed  that  Prof,  Ball  has  introduced  into  this  paper 
DDder  new  names  several  species  which  have  been  deecribed  by  other 
anthora  duriag  the  year  1860.  Should  thia  Appendix  be  separated  from 
the  Report  and  circulated  with  do  other  information  as  to  the  date  tfaaii 
what  is  given  on  the  title  page,  paUeontologists  in  other  countries  may 
possibly  be  led  to  quote  its  contents  with  a  date  as  far  back  as  18£8.* 
From  what  appears  upon  the  cover  of  the  Report  itself  most  people 
would  sappose  the  date  of  pnblication  to  be  April  10,  1800,  Bach 
however  is  not  the  fact.  We  have  ascertained  that  "the  first  lot  of 
(this)  Regents'  Report  was  delivered  (by  the  Printer)  Dec  17,  1860,  to 
the  R^nta  of  the  University,"  (letter  from  C.  Van  Benthuysen,  the 
printer).  "We  have  evidence  that  important  changes  were  introduced 
into  the  test  of  the  Oeological  part  as  late  nearly  as  the  above  date,  if 
not  even  later.  Snch  additions  should  have  been  indicated  by  an  appro- 
priate date  either  in  the  te»»  k  on  the  cover  of  the  ReporL  We  regret 
extremely  to  feel  compelled  to  make  this  statement.  But  having  been 
long  aware  that  similar  changes  had  been  made  in  the  12th  Report,  after 
it  had  been  in  part  circulated  and  noticed  in  this  Journal  (xxviii,  149),  we 
cannot  permit  this  recurrence  of  the  same  practice  to  pass  without  our 
earnest  protest.  "We  would  therefore  respectfully  suggest  to  the  Regents 
that  hereafter  they  should  take  every  precaution  to  prevent  this  confu- 
sion of  dates  in  the  publications  that  issue  under  their  authority.  The 
interests  of  science  demand  that  all  misunderstandings  between  natural- 
ists should  be  guarded  against,  and  nothing  can  be  more  likely  to  make 
%  man  of  science  feel  that  he  has  been  unfairly  dealt  with  than  to  see 
another  obtaining  priority  over  him  by  fictitlone  or  indefinite  dates. 
Another  Regents' Report  will  be  due  either  in  the  present  month  of  March 
or  perhaps  in  April.  Let  it  be  printed  and  circulated  ai  pretmttd  at 
once,  or  if  it  be  delayed  to  accommodate  authors,  let  the  date  of  actual 
publication  be  given  as  well  as  the  date  of  presentation  to  the  8enate.f 

Prof  Hall's  paper  contains  notices  of  about  one  hundred  (mostly  new) 
species  of  fossils  from  the  Silurian  and  Devonian  rocks  of  the  tjnit«d 
Btates.     He  proposes  the  following  new  genera  of  Brachiopoda ; 

1.  Sumsim,— This  B«naa  if  adopted  will  inclnds  Mveral  speciM  bcretofon 
referred  to  OrlAif;  thodorMlrslveflBt  and  the  ventral  volvi  of  s  pynunidal  ihspa. 

2.  AiiBoomLlA.— Tbe  tjpe«  of  thii  groap  vn  raid  Iti  be  OrtJiii  vmiMiafa, 
Conrad,  and  Spirifir  vngtaeilvt,  8ow*r%.  It  ii  therefore  the  iame  m  McCoy's 
{Cnms  HAaTiKU.    (See  MeOoj'i  Brituh  PalMMoit  FoniU,  p.  ST1.) 

S.  Vnuuni.— The  ihcIm  re«emble  OrthU  with  the  donal  valve  flat,— tbe 
vsntral  valve  pjiamldM. — ribs  U^e. 

i.  LEioaBTKOua. — Shell*  with  the  general  fortn  of  RhynemielU  but  with  Um 
■plicaticng  more  roimiled,  Rod  ruelj  or  never  continued  to  the  lalersl  msigine   , 

*  In  eoofirmation  of  tbii  eaggeition  we  have  received  (Jsooarr  IB,)  a  bro- 
ehenre  from  the  author  entitled :  -  Contributioni  to  Paiaonlolegv,  liii  Mtd  lSi9 
By  Jama  Hall,  Oeolngiit  a«4  PcUaonlalogitt,  tie,  (From  the  Tbirteeatb  AddbsI 
Report  of  the  Regents  on  the  State  Cabinet,)  pp.  e6-1S8,  Svo."  On  the  cover  there 
ii  the  Mtne  title  hat  the  date  there  readi,  "liiS  attd\S69mlh  adililiotit  in  IB60.' 
Ilia  is  itiU  too  inde&iite. 

f  No  priodple  Is  more  thoroaghlj  ettabUibed  in  the  ethici  of  edeoca  than  ttM 
the  date  otpiMkalion  and  not  tbe  date  of  tempetition  or^nlinff,  settles  the  qaaa- 
tloQ  of  priority  of  authorahip.  Hence  hsa  sriMn  the  practioe  of  Authors  of  distribo- 
ling  separate  copies  of  Uemoira  In  advance  of  pnblication  of  an  ofBcial  report— thna 
•eauing  the  eirliert  praetiaabla  date  of  publUatien.  To  thli  course  no  atjeetion 
cui  be  made,  bat  no  cbaagea  from  the  ml^oal  text  are  ndsuMibla. 

Am.  Joub.  8oi.-8«xntn  Baans,  Vol.  XXXI,  Na  91— Miaow,  1881. 
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which  are  mora  mmpraMsd  than  in  RhynnxmtUv  proper.    The  intenul  Miueture 
•ppear^  n  fJtr  M  Meectaioed,  to  b«  the  uuee  tu  in  MeritUlla''  =  lAlhyriipar*)f 

(,  ISxuwiBLLx. — Intended  to  include  that  group  of  spedte  o(  Athyrii  (McCof ) 
wUdiihta^  fmnda  DaJman,  for  the  tjpe.     It  is  not  probable  thatthia  propo«»l 

Merita,    Ho  n 
prorMed  for. 

AtMi/ri4,  mnat  be  retunad  for  tbe  grosp  with  the  beelc  of  the  Tentnl  Tklve  im- 
penEoMte  and  doaely  IncuiTed  and  vith  the  mesial  septan)  in  tbe  doraal  ntlva. 
(Trpa  A.  tvmida.) 

SjHrijrtro,  must  Include  thoea  irilh  the  beak  of  the  Teotnil  v&Itb  ptrfomted  and 
a  m^meolMT  mMial  eeptiuu  in  tbe  doml  valve.    (Type  8.  concenlrica.) 

Th«H  tiro  gtatn  are  limited  as  aboTO  by  Datidmn  In  bis  "  Intn>duction  to  the 
nnwiiallim  of  the  Braduapoda,"  pp.  84-8^ :  and  b;  F.  Romkb  in  tbe  laat  editioa 
«r  BrooD'a  "  Lathau  Geognoitia^"  toL  i.  Pt.  3.  p.  S80-83 1 .  It  U  quite  cleu  that 
if  MtritUila  be  ratainwl  theo  either  Athyru  or  Spiiigira  must  be  aoj^reaeed  in 
urder  to  make  a  Tacaoey  lai  it.  There  is  no  prDbafailitj  of  thii.  being  aneed  to  by 
palnootologiets.  The  other  ^nus  iferiiia  vill  no  doubt  hold  good  for  those  species 
vImoIi  hare  the  shoeJifter  procesa  m  the  Tentral  valve. 

Prof.  Hal)  describes  a  new  genus  of  Crinoida  under  the  name  of 
CKeiroerinai,  and  also  propo»es  two  new  genera  of  trilobitea  Sarraitdia 
and  Balkynotu*  to  include  the  peculiar  forms  from  Vermont  heretofore 
referred  hy  him  to  the  genas  Olenut.  It  haa  perhaps  escaped  Mr.  Hall's 
notice  that  McCoy  has  published  a  trilobite  genua  '^ Barrandia"  in 
the  "British  Falnozoic  Fossils,"  p.  149.  McCoy's  gentis  appears  to  he 
disputed  hot  still  it  must  be  retwned  until  it  is  clearly  shown  to  be 
without  foundation. 

8.  ffeotogieal  Sureei/i. — Tennbssbb.  Prof.  Safford  is  now  publish- 
ing the  first  volume  of  his  Report  on  this  Stale.  It  will  be  in  two 
parts.  1st.  The  Physical  Geography  of  Tennessee,  2d,  The  Geological 
Structure  and  the  Formations  of  Tennessee.  It  is  in  8vo,  and  will  con- 
tain a  map  of  the  Stale  and  20  or  SO  plat«s,  chiefly  fb^ila.  Its  comple- 
tion is  expected  in  about  three  months.  A  second  volume  to  be  published 
hereafter,  will  contain  Part  3d,  the  Minerals  and  mineral  resources  of  the 
State,  and  Part  4th,  the  Agricultural  resources. 

Kentucky. — The  publication  of  the  fourth  and  concluding  volume  of 
thb  Survey  is  in  ihe  hands  of  Dr.  Robert  Peter,  of  Lexington,  Ky.  The 
matter  will  form  a  large  and  very  valuable  volume.  The  Legislature 
ordered  7000  copies  to  be  printed.  The  completion  of  the  wuk  may  be 
expected  during  the  coming  summer,  if  political  causes  do  sot  arrest  the 
progreas  of  rhe  work. 

1 BXAH. — We  learn  with  regret  that  the  removal  of  Dr.  Shumard  (no- 
ticed on  p.  124)  was  caused  solely  by  political  considerations — his  succes- 
sor being  an  "  Old  Teiinn,"  which  Dr.  Shumard  was  not !  An  intimation 
that,  Influential  acientiSc  names  had  beeu  used  to  efiect  this  change  ap- 
pears to  have  no  foundation  in  feet,  and  was  probably  intended  only  to 
justify  so  remartable  a  step.  The  effect  of  the  change  will  probably  be 
to  abo1i!>h  the  work  nt  the  next  session  of  the  Legislature. 

4.  Trilohitei  of  the  Wiieomin  ^Potsdam? — Upon  examination  of  the 
"  M»ll  trilobites"  from  the  Potsdam  sandstone  from  "  Black  River  Falls," 
Wisconsin,  presented  to  the  Boeton  Society  of  Natural  History  bj  Prof, 
Daniels,  as  mentioned  on  page  310  of  lol.  vi  of  the  Society's  Proceed- 
ings, they  are  found  to  be  identical  with  the  ConottphaliieM  minulut  from 
KMMville,  N.  Y.    Accompanying  them  are  fragments  of  two  or  three 
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ether  small  small  trilobiMs  too  indhtiDct  for  absolute  determinatioii ;  one 
fMflu  to  be  Dearly  allied  to  tho  genus  BatliyurHt  (Billings).  The  sped- 
m«os  «lao  coQt&m  a  Tfuea,  apparently  T.  iriaTUfalari*  (Hall);  as  bIso  a 
few  lanffulo!,  which,  while  they  «u>y  be  L.  prima  of  New  Yoric,  yet  vaty 
•o  much  that  their  ideality  seems  hardly  possible.  '■  ".  Humn. 

A.  Chnmt  &anut. — I  hare  recently  discovered  a  beautiful  emerald 
gjeeo  garnet  in  Oxford,  Canada,  in  catcareoos  spar  with  millerite.  It  ia 
maaaiTe,  granular,  or  in  transparent  dodecahedrons  and  resemblee  outs- 
fOTite,  bat  is  eaaentiailj  a  lirae-alomina  mrnet  with  6*0  p.  c  of  exyd  of 
chromium.    I  shall  soon  KoA  yon  a  full  descriptioR  with  an  analysis. 

Montre^  Jaa.  Slit,  1B6I.  t.  ••  mn. 

III.    ZOOLOOT. 

1.  Gntributioni  U>  tkt  Natural  Hitlory  of  the  United  Siatei ;  by 
LoDiB  AoAsaiz.  Vol.  IH. — Acalephi  in  general — Clenoplwra.  Nothing 
goea  &rther  to  prove  the  necessity  of  a  wide  and  hr-reaching  study  of 
animata  nature  than  the  tatta  brought  to  light  by  tbe  examiaation  of  jdly* 
G»hes.  It  is  the  misfortune  of  most  Eoological  text-books,  and  of  popu- 
lar acdoDca  in  general,  Lhtit  such  stress  ia  laid  on  the  structure  of  Verte- 
brsta,  so  many  illustrations  drawn  from  them,  and  so  much  emphasis  viven 
to  them,  as  the  head  and  type  of  tho  animal  kingdom,  and  Uie  scale  br 
which  all  other  animals  are  to  be  measured,  that  the  student  gets  to  look 
on  ererytfaing  else  ai  something  intrinsically  inferior  in  character  and  un- 
certain in  position. 

This  wrong  idea  is  well  illustrated  by  the  expression  Vertebratea  and 
Invertebratee,  aa  if  the  first  were  a  division  equal  to,  and  co-extensi*e  with, 
the  second.  Invertebrates  are  a  common  refuge  for  all  creatures  so  unfor- 
tunate a*  to  have  no  back-bone;  juBt  as  Infusoria  furnish  n  convenient 
naervoir,  into  which  to  pour  all  small  objects  that  cannot  easily  be  seen. 
Again,  naturalists  are  led,  by  such  partial  stiidiea  to  make  many  false  gen- 
eralixations;  sndi  as,  that  the  rapidity  and  force  of  motion  are  in  direct 
ratio  to  the  site  of  the  nervous  centres  and  to  the  perfection  of  the  mua- 
cnUr  system ;  whereas  we  see  such  medusie  as  Corynt  (Sartia)  and  Pleu- 
roiraMa  executing  swift  and  complicated  motions,  though  they  have 
neither  nervona  nor  muscular  systems,  properly  so-called.  Then  the  in- 
correct homologies  that  are  attempted  :  the  comparison  of  the  head-gan- 
glion of  a  cepbalopod  to  the  brain  of  a  mammal ;  the  structure  of  a  worm 
to  that  of  JPtlromyzon  ;  and  of  the  limbs  of  an  insect  to  the  limbs  of  the 
higher  vertebrates.  To  this  may  be  added  tbe  finlse  ideas  of  rank  among 
tbe  different  groups;  placing  the  whole  of  the  Articulata  below  Verte- 
hnita ;  the  whole  of  the  Mollusoa  below  Articulata,  and  the  whole  of  the 
Radiata  below  Mollusca.  Whereas  no  such  comparisons  can  be  made 
between  the  different  plans  of  creation,  and  no  such  systematic  subordin- 
ation established.  The  squidt),  among  Mollusca,  so  hr  as  they  can  be 
compared,  stand  certainly  aa  high  as  any  of  tbe  cral»,  and  possibly  higher 
th«n  the  lamprey  eels.  Tbe  radiate  Spatangui  is,  witoout  douU,  a 
more  complex  mechanism  than  tbe  molluscoid  Vorticella,  or  the  arUco- 
late  Botiftra. 

Book»  like  this  third  volume  of  " Contribntiona "  will  do  much  to  give 
to  the  mass  of  scientific  men,  thoee  broad  and  philosophical  views,  which 
are  now  almost  confined  to  tbe  leaders.  We  here  have  revealed  to 
na,  in  all  ita  richneas,  a  class  which  include*  in  its  apparently  humble 
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limilA  loiiie  of  the  mott  eitraonliiiaiy  phenomeoA  gf  genentioo,  of  gnmtfa 
uidoflife. 

The  first  chapter  treats  briefly  of  the  hntoij  of  our  knowledge  id  thie 
branch,  from  toe  time  of  Aristotle,  (who  oot^anded  sea-snemonee  anU 
jelly-fishes  under  the  common  term  nettlet),  down,  through  many  barren 
centuries,  to  near  our  own  day,  nheu  Sondelet,  three  hundred  years  ago, 
published  figures  of  medusu,  with  some  obeerrattons  of  bn  own.  Two 
centuries  more  added  compsratively  little  to  the  store  of  information ;  O. 
F.  Mailer,  however,  bad  published  the  Zooloffia  Jianictt,  the  colored  plate* 
of  which  are  fitting  forerunners  of  the  magnificent  drawings  of  Lesueur, 
illustrating  the  numerous  acslephie,  collected  by  him  and  bis  oompanioii. 
Feron.  The  Sj/iltm  der  Aealtphen  by  Escbsoholtz,  which  not  only  era- 
bodied  all  heretofore  known,  bnt  was  further  enriched  by  the  matenftl  ac- 
cumulated during  two  voyages  round  the  world,  served  to  show  the  great 
number  and  variety  of  these  animals.  The  important  eiploring  expedi- 
tion of  Quoy  and  Qaimard  in  the  Physicienne  and  the  Astrolabe;  of 
Prof.  Dana,  in  the  expedition  under  Capt  Wilkes  ;  and  of  Fitsroy  in  the 
Beagle,  have  done  much  to  complete  the  necessary  specific  knowledge. 

The  first  discoveries  of  Sai*  in  the  embryolt^  of  meduace  are  striking 
illuBtratJons  not  only  of  the  gradual  way  in  which  loological  truths  ars 
arrived  at,  but  also  of  the  mistakea  which  come  from  a  partial  knowledm 
of  any  animal.  They  show  that  we  cannot  judge  the  embryo  from  ^« 
adult,  or  the  adult  from  the  embryo  ;  and,  what  is  yet  more  important, 
tbey  exemplify  the  fundamental  fact,  that  the  embryo  of  a  superior  class 
resembles  the  perfect  creature  of  an  inferior  class,  in  the  same  type.  It 
was  in  1829,  that  the  Norwegian  naturalist  described  a  new  genns  of 
polyps  under  the  name  of  Scyphittoma,  and  another  peculiar  one,  of  me- 
dus»  called  Strobila,  Id  1841,  through  his  own  discoveries  and  those  of 
other  naturalists,  he  was  enabled  to  prove,  1st,  that  Styphiitoma  was  the 
first  at^^e  of  Strobila;  2ad,  that  Strobila  was  the  fixed  stock,  which  by 
tMDSverse  division,  produced  individuals  of  the  genus  Ephyra  ;  3rd,  that 
a  species  of  Ejihyra  wss  the  young  of  Aurelia  avHta  ;  and  4th,  that  the 
egga  of  AuTtlia  avrita  produced  a  species  of  Seyphutoma  ;  the  two  ends 
<x  the  line  of  growth  were  thus  joinea  and  the  cycle  of  the  species  perfected. 
In  this  way  were  the  foundations  Wd  for  a  general  embryology  of  the 
oovered-eyed  medusK.  The  counecUou  between  the  so-called  bydroid 
polype  and  the  naked-eyed  meduste,  was  yet  to  be  shown.  In  1B43,  Du- 
jardin  supplied  the  wanting  link,  by  discovering  that  the  medusa  Cla- 
doTttma  was  the  o^pring  of  the  hydroid  genus  Syncoryne.  The  other 
two  orders,  OtenopborK  and  Siphonophone,  do  not  present  embryological 
diEBcnIties  of  the  same  sort ;  the  first  named  have  young  resembling  the 
parent,  though  with  shorter  rows  of  flappers ;  somewhat  as  spiders,  among 
insects,  have  no  proper  larval  condition,  but  gain  another  pair  of  legs  on 
ooming  to  maturity. 

It  would  be  natural  to  challenge  the  standing  of  a  class,  containing 
■nob  seemingly  heterogeneous  groups.  What  nave  they  in  common) 
Not  a  common  embryolo^: — not  a  common  deUil  of  structure  : — least 
of  all  a  common  form.  Here  thea  we  are  compelled  to  resort,  to  what 
we  should  daily  resort  to,  without  oompnlBion,  the  nwfapAyitei  of  io5logy. 
If  we  agree  to  call  that  a  class  which  shows  a  plan  of  structure  earned 
ont  in  a  peculiar  vay;  then  two  questions  come  up:  1st,  what  is  the 
IMcnliar  way  in  which  the  general  plan  of  radiation  is  carried  out  among 
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the  Acalepha  I  and  2d,  do  all  ths  Kwalled  Acalephs  really  agre*  in  th« 
way  in  wDJch  the  pUa  of  radiation  is  through  tbem  <>zemplined  !  The 
pacutiar  model,  ao  to  sp«ak,  of  a  jellv-fiah  may  beat  b«  aeen  by  oontraating 
It  Kith  a  polyp ;  for  initanco  an  Aelinia  ; — and  fint  it  ii  plain  that  the 
jally-fiah  carnea  tho  so-called  stomach  of  the  polyp  turned  imidt  out,  and 
forming  the  pToboscis  (compare  Ukaotloma,  Cffaiua,  tbc) ;  even  where 
there  is  no  proper  probosds,  the  stomach  is  not  inverted  into  the  body 
{Boliiia,  iK.).  What  is  commonly  spoken  of  as  the  stomach  of  a  medusa 
is  nothing  more  than  the  Tiscera)  cavity,  into  which  open  the  radiating 
tabca,  just  as  the  free  chambers  of  the  polyp  open  into  its  visceral  cavity. 
The  jelly-fish  has  however  a  drcular  tube,  running  round  the  edge  of  the 
diac,  and  making  a  common  receptade  for  all  the  radiating  tubea;  a 
featare  not  found  in  the  polyps.  Then  the  fieshy  intersmbulacral  parti- 
tions, so  thin  and  regular  among  polyps,  are  thickened,  among  medusa, 
and  coaleaoe  above  and  below,  leaving  only  narrow,  radiating  tubea 
throagh  their  gellatinous  mass.  Wil^  the  model  thus  hastily  sketched, 
all  Aradepha  will  be  found  to  agree.  The  Ctenophora,  which  Quoy  and 
Vogt  would  fno  one  can  tell  why)  refer  to  Uollusoa,  are  readily  homol- 
(^sed.  Taking  Tdpia  as  an  instance,  there  is  the  visoeral  cavity,  the 
circular  marginal  tube  and  the  radiating  tubee  leading  into  it.  The 
peculiar  appearance  of  this  particular  group  rises  from  their  unusual 
height,  their  little  rows  of  tentacles,  call^  "flappers,"  and  the  arrange- 
ment of  their  parte  in  8'b,  instead  of  4's.  It  is  in  the  order  of  Biphono- 
phoTffi  that  the  triumph  of  class  homolc^es  has  been  the  greatest ; — 
aan  we  are  forced  at  once  to  take  an  embiyologicxl  view,  just  as  we  are 
in  ooQsidering  the  lampreys  in  connection  with  the  fishes,  or  the  maran- 
pials,  in  connection  with  tiie  mammals.  Knowing  that  hydroids  are  one 
stage  of  true  Aoalephie,  and  taking  Hydraelmia  in  oomparieon  with  any 
npEonophorona  community,  like  VeUlla,  we  see  that  the  polvmorphous 
indiTiduals  may  be  compared  in  the  two ;  Hydraetinxa  is  attaened,  VeUlla 
it  free;  the  expanded  base  of  Sj/dratlirua,  from  which  rise  the  different 
bjdre,  forms  in  Velilla  the  swimming  vesicle.  If  further  proof  were 
Deeded  the  "  tentacles  "  (bydrs)  of  VeUlla  actually  produce  ^ns  medvta. 
8nch  ebngatdd  communities  as  Diphyet  may,  in  like  way,  be  homolo- 
eiied ;  there  are  a  few  medusoid  individuals  ("swimming  bells"),  then 
hydroids  ("  polyps  ")  protected  by  a  "  scale  "  and  bearing  on  their  proboe- 
«u  male  and  female  medusa  buda  ("  ovaries  "). 

Not  the  least  interesting  addition  to  the  hydroid  mednsie  is  tbs  dia- 
eovery,  by  Prof.  Agaaeiz,  that  MtlUporaaUieomii,  of  the  Florida  reefs,  be- 
longB  to  this  division,  and  not  to  the  actinoid  polyps.  It  becomes  hereby 
probable,  that  the  whole  of  Milne  Edwards'  division  Tabulala,  which  in- 
eludes  MUlepora,  Podllopora,  ^c,  is  to  be  considered  as  among  the 
Acalephs;  and,  further  than  this,  his  Rugosa,  which  inoludo  only  fossil 
genera,  are  so  distinct  in  many  reepects  from  the  true  stony  corals,  and  so 
remind  as  in  some  genera,  of  the  Slrobila  stage  among  the  covered-eyed 
mednsn,  that  we  are  led  to  suspect  thsir  affinity  also  with  the  acalephe. 
Be  this  last  as  it  may,  it  is  now  pretty  well  established  that  jelly-fishes 
are  represented,  through  the  railleporee,  in  some  of  the  earliest  geolog^'cal 
Ibrtnations  ;  a  pdnt  of  the  greatest  importance  in  paleontology. 

A  proper  review  of  Fart  I^  on  Ctenophora,  could  not  be  brought  within 
the  limits  of  this  short  notice.  It  consists  of  a  critical  analysis  of  Cteno- 
^lone  in  general ;  a  consideration  of  their  natural  familiea ;  thorough 
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ftnstomiml  inTWtigstions  of  tbe  North  Atneriean  species  of  Botitut, 
PUuTobrarkia,  and  Idyia  ;  k  »jitem»lic  tabular  view  of  the  known  Cien- 
ophone;  and  a  table  of  tbeir  geograpliicnl  distribution.  Among  the 
motit  interesting  of  thne  investigation*  are  the  variations  of  form  as  de- 
pendent oil  the  development  of  different  "spheromeres"  or  radiatinff 
wedgea  of  wbich  the  body  is  tnado  up;  and  the  remarks  on  th«  circula- 
tion of  oh  J  me. 

The  iiinstratioiis  by  Sonrel,  Burkhardt,  and  Prof.  Glurlc,  are  nnriTnlled 
lo  their  nay  ;  Soard's  targe  drawing  of  CyatiM  areliea  is  a  miracle  of 
skill  and  patience.  t.  l. 

Wole. — The  important  chapter  on  individnality  among  acalephs  is  not 
mentioned  here,  because  it  has  already  appeared  in  thia  Journal,  (voL 
XIX,  142). 

rr.   ASTRONOMY. 

I.  Tramlalitm  of  the  Sirya-Siddkdnta,  a  Text-book  <f  Sindu  At- 
tnmomy,  (Jonroal  of  the  American  Oriental  Society,  voL  vi). — We  take 
pleasure  in  bringing  to  tbe  notice  of  our  readeni,  and  especially  tlioac 
who  are  students  of  astronomy,  this  highly  important  contribution  ta 
the  history  of  that  science.  Ever  since  India  began  to  open  itself  to  the 
knowledge  of  the  western  nations,  aboat  the  middle  of  the  last  ceDtury, 
it  has  been  well  known  that  tbe  Hindus  have  a  peculiar  system  of  astron- 
omy, which  is  neither  recent  in  its  origin  nor  inconsiderable  in  its  devel- 
opment The  curiosity  and  interest  which  this  fact  could  not  fell  to 
awaken,  arc  attested  by  nameroas  works  nhich  relate,  wholly  or  partly, 
to  the  Indian  astronomy — the  prodoc^ons  either  of  European  eavana, 
like  Bailly,  Delambre,  Biot,  or  of  Englishmen  resident  in  India,  as  Da- 
vis, Colebrooke,  Bentley,  Warren,  and  many  others.  It  is  remarkable, 
however,  that  while  so  much  has  been  written  on  the  subject,  no  work 
has  appeared  before  the  present,  from  which  the  occidental  scholar  could 
find  out  what  the  Indian  a«tronomy  is, — how  it  exists,  as  a  system  of 
theory  and  practice,  a  science  and  an  art,  in  the  Indian  mind.  It  ia  the 
want  of  any  snch  work,  which  has  given  rise  to  the  publication  before 
us.  Rev.  Mr.  Bnrgess,  formerly  missionary  of  the  American  Board  of 
Missions,  while  laboring  among  the  Marlthas  of  western  India,  was  called 
upon  to  prepare  an  astronomical  text-book  for  the  instniction  of  the  na- 
tives. In  executing  this  task,  he  was,  naturally  and  almost  unavoidably, 
led  to  stndy  the  astronoroical  system  of  the  Hindus  themselves.  He 
foand,  however,  much  to  his  surprise,  that  there  was  no  published  book, 
from  which  he  could  obtain,  in  a  comprehensLve  and  systematic  form, 
the  information  which  he  wanted,  "nie  perception  of  this  deficiencj 
suggested  the  idea  of  supplying  it.  To  facilitate  for  others  the  acquisi- 
tion which  cost  him  so  much  time  and  troubl<>,  he  determined  to  trans- 
late one  of  the  SiddhAntat,  or  astronomical  treatises,  of  which  there  are 
a  considerable  number  ffor  the  most  part,  yet  unpublished)  in  the  Sans- 
krit language.  He  selected  for  this  purpose  the  SQrva-Siddh&nta, 
wbich  appears  to  be  the  most  highly  esteemed  and  the  most  generally 
used  of  tfieae  works.  In  prcpanng  his  translation,  and  in  gathering 
matter  for  an  explanatory  commentary,  he  received  the  aid  of  native 
Pandits.  He  left  India,  indeed,  without  having  accomplished  bis  de- 
■ign ;  but  desiring  still  that  his  work  should  be  made  available  for  the 
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eiose  of  acienM,  be  placed  his  collected  maUriaU  at  the  dwpoMl  of  Uie 
American  Oriental  Suciety.  The  result  appears  in  the  sixUi  voliime  of 
the  Society's  Journal,  in  an  article  of  35U  psoes  (more  tlian  lialf  the 
volonae),  of  which  a  Beparate  edition  has  also  beea  struclc  off,  and  can 
be  obtained,  at  12.60  a  copy,  from  the  Society's  agents  (New  York, 
John  Wiley,  58  Walker  it.,  etc.).  It  has  been  prepared  by  Mr.  Williaoi 
D.  Whitnuy,  Professor  of  Sanskrit  in  Yale  Collate,  and  Corresponding 
Secretary  of  the  Araericao  Oriental  Society.  In  revising  the  transla- 
tioD,  he  has  aimed  to  make  it,  not  only  faithful,  but  also  in  some  degree 
btelii^pble,  by  expandiDg  the  condensed  expressions  of  the  original,  aod 
by  giving  English  equivalents  for  tbe  Bcienti6c  technical,  and  mytho- 
logical terras  which  abound  in  it.  In  the  last  case,  however,  the  de- 
mands of  the  Sanskrit  scholar  are  satisfied  by  adding  the  original  tcnua 
enclosed  in  marks  of  parenthesis.  We  say,  "  i«  mim*  degrtt  intelligible" ; 
for  a  mere  translation,  however  skilfully  eiecnted,  would  of  necessity 
present  numerous  and  almost  insuperable  difficulties  to  the  occidental 
reader.  These  difficulUes  arise,  partly,  from  modes  of  conception  pe- 
culiar to  the  Indian  mind;  partly,  from  peculiarities  in  the  methods 
and  processes  of  the  Hindu  arithmetic  and  geometry ;  partly,  from  tbe 
fiut  that  the  work  is  composed  in  Sanskrit  vcree, — a  oiixture  of  poetry 
and  science  which  is  familiar  to  the  Hindus,  though  to  onr  view  incon- 
gruous and  absurd.  The  style  of  the  original  is  exceedingly  condensed 
and  cramped,  and  its  language  often  vaffue  and  ambiguous.  In  &ct,  it 
was  never  intended  for  easy  reading.  It  was  not  meant  to  be  an  open 
source,  from  which  an  unlearned  man  could  draw  out  for  himself  the 
knowledge  of  astronomy  ;  but  rather  a  secret  repoaitoiy  of  astronomi- 
cal science,  accessible  to  the  initiated,  and  employed  by  them  for  the 
Dses  of  inslnictiou,  the  teacher  supplying  iu  his  own  oral  comments  the 
indispensable  eiplaoation. 

To  remove  the  difficulties  of  which  we  speak.  Prof.  Whitney  has 
added  a  copious  and  elaborate  commentary-,  which  follows  the  translated 
Uxt  ftom  point  to  point,  and  not  only  illustrates  its  meaning,  but  com- 
pares its  principles  and  processes  with  those  of  European  astronomy. 
It  presents  the  results  of  long  and  careful  stady  in  a  perspicuous  and 
attractive  style,  which  cannot  fail  to  interest  all  wbo  are  capable  of  tak- 
ing an  interest  in  the  subject.  The  demonstrations  which  are  given  to 
show  the  correctness,  or  (as  the  case  may  be)  incorrectness,  of  the 
Hindu  rules  and  methods,  are  drawn  out  with  much  fullness  and  clear- 
ness, and  otfcr  no  diiBculty  to  those  who  have  a  fair  acquaintance  with 
the  elements  of  geometry  and  trigonometry.  It  appears  from  an  ac- 
knowledgment in  the  introduction,  that  Mr.  H.  A.  N'ewton,  Professor 
of  UatheioatJcs  in  Vale  College,  has  rendered  important  assistance  in 
the  preparation  of  this  commentary. 

Tlie  subject  of  Eclipses  is  treated  with  particular  care.  This  may  b« 
regarded,  indeed,  as  the  centre  of  Hindu  astronomy,  the  great  end  of 
astronomical  pursuits  among  that  people  being  the  prediction  of  these 
phenomena.  Besides  his  remarks  in  illusti'ation  of  the  tex^  Frot 
Whitney  has  given  an  extended  calculatjon  of  the  lunar  eclipse  of  Feb- 
niaiT  S,  18S0,  made  by  himself  in  strict  conformity  with  the  data  and 
methods  of  the  SQrya>^iddh&nta.  We  find  also  a  calculation,  accord- 
ing to  Hindu  data  and  methods,  of  the  aolar  eclipse  of  May  26,  18£4; 
thv  \owever,  was  munly  prepared  lor  Mr.  Batgesa  by  his  Hindu  a»- 
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uitant,  and  it  illastntcB,  u  we  bw  from  the  mecompanying  criticinns, 
the  n^ligenca  and  looKoess  with  which  the  methods  of  lb«ir  books 
are  applied  in  practice  by  the  native  Batrunoinen. 

One  of  the  moat  interesting  chapten  is  that  which  relate*  to  the  nek- 
thalran,  or  hinar  asterisniB,  a  aeriea  of  star^roaps,  twenty-eight  in  nom- 
ber,  encircling  the  njhere,  and  seemingly  Known  to  the  Hindus  from  a 
Tery  early  period.  Prof.  Whitney,  in  his  learned  and  masterly  discua- 
sion,  compares  these  Indian  nakuhalmt  with  the  *wu  of  the  Chinese  and 
the  manAsil  of  the  Arabs.  He  comes  to  the  coDclnition  that  they  did 
not  originate  in  India;  but  he  shows  at  the  same  time,  that  they  were 
not  brought,  as  Biot  supposed,  from  China  into  India;  if  thay  origin- 
ated in  China,  they  mast  have  been  carried  first  to  some  country  of  cen- 
tral Asia,  where  they  received  a  modilied  form,  and  thns  afterward 
passed  into  India  on  the  one  hand,  and  into  Arabia  on  the  other,  to 
undergo  further  special  modificatione  in  each  of  these  countries. 

The  relations  of  the  Indian  science  of  aatroDoray  to  that  of  the  Oreeb 
ore  often  noticed  in  the  course  of  the  commentary,  and  form  the  subject 
of  a  closing  note,  which  BUms  up  in  a  ven  clear,  and,  to  onr  mind,  con- 
vincing manner,  the  resnita  to  be  drawn  from  the  foregoing  eipositions. 
The  conclusion,  in  brief,  is  this,  that  the  Hinda  science  must  be  regarded 
as  an  off-shoot  from  the  Greek,  planted  not  Ear  from  the  commencement 
of  tbe  Christian  era  (probably  before  the  time  of  Ptolemy),  and  attaining 
its  fully  developed  form  in  the  conrse  of  the  fifth  and  sixth  centuries. 
Among  tbe  points  of  agreement  between  the  two  systems,  the  most  strik- 
ing is  the  use  of  epicycles  for  representing  the  motions,  and  calculatii^ 
the  positions,  of  the  planets.  This  is  a  cardinal  featnre  in  both  systems, 
and  is  essentially  the  same  in  both.  There  is  no  reason  to  suppose  that 
the  Greeks  borrowed  it  from  the  East,  bat  much  reason  for  oetieving 
the  contrary.  To  regard  it  as  originating  in  India  is  opposed  to  ail  we 
know  of  the  scientific  character  and  tendencies  of  the  Hindas.  Acuta 
ma  they  are  and  fond  of  speculation,  they  have  never  shown  an  aptitude 
for  the  study  of  external  nature,  and  could  not  have  made  tbe  exact  and 
long-continued  observations  of  the  stars,  on  which  that  system  most 
have  been  fonnded ;  their  books,  indeed,  contain  no  records  of  astro- 
nomical observations.  The  division  of  the  circle  also  preseots  traces  of 
a  Greek  origin ;  and  the  Greek  names  for  minuU,  hour,  etnlre,  are  found 
in  the  Hindu  text-books.  The  Greeks,  in  fact,  are,  not  unfrequently, 
referred  to  in  ^e  treatises  of  earlier  date,  as  aathorities  on  astronomical 
subjects.  Bnt  the  Hiodos,  if  they  borrowed  the  Greek  astronomy,  bare 
set  upoa  it  the  stamp  of  their  own  thinking;  they  have  given  it,  in 
general,  an  arithmetical,  instead  of  a  geometrical,  form  ;  and  have  made  a 
really  valuable  improvement  by  substituting,  in  their  calculations,  the  sine* 
of  arcs  for  the  chords  which  were  used  tiy  the  Greek  mathematicians. 

We  mnst  add,  however,  that  Mr.  Burgess  does  not  accept  these  con- 
clusions. In  a  note  appended  to  the  article,  he  setu  forth  his  dissenUng 
views,  maintaining  the  originality  of  the  Hindu  science,  and  contending 
that  the  features  common  to  the  two  systems  were  either  developed  in- 
dependently in  both  countries,  or  were  imported  into  Greece  from  the 
EasL 

The  value  of  the  work  u  much  increased  by  a  copious  index,  which 
farnishes  to  those  who  may  not  care  to  study  it  as  a  whole,  the  meana 
of  finding  readily  all  tiiat  it  contains  on  any  particular  topic 
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1,  ItUemliaff  diicoveriet  of  Saurian  and  other  Jbsiil  remaitu  in  tit 
Sid  Sanditoae  of  E.  Fnuuglvania,  in  a  Utttr  from  C.  M.  Whbatlet, 
"Sat^,  of  PiiflBDiiville,  Pa.,  to  oue  of  tbe  Editora. — I  have  witliin  tho  lut 
three  moDihs  iniKle  some  important  dwoovarim  in  oar  \Ji»ck  thales  of  the 
Pb(enixvill«  TuniKl.  I  havs  fouad  a  true  "  Btme  Btd  "  and  huve  oif 
Uined  from  it  Samrian  Bom*  of  very  gresl  intemet,  irliether  Cliptiaaunu 
Lm,  Ctnlrputdan  Lea,  or  Omotaurv*  L«idy,  is  difficult  to  determine, 
TbcM  fomils  are  on  mMMs  of  rock,  too  large  for  removal ;  thej  compriM 
MTltfcw,  n6i,  Ubia,  femttr,  eoraeoid,  and  other  boDei.  I  will  describe 
the  bones  on  the  maeseaof  rooks  u  1  obl^ned  them,  vii. : 

On  Ab.  1.  Concare  vertebra  2:^  inehet  ia  diiimeler  with  ipinoua  pro- 
«e<a  0  iDdhcs  long  from  centre  of  rertebra,  and  other  bone*. 

On  No.  S,  Part  of  a  very  iarxe  bone  3^  inches  long  measuring  acroaa 
largest  end  2^  in.  and  at  smatlnt  2  in.  with  ribs,  vertebra,  and  other 

On  Xo,  8.  Fine  lai^  bone  1  inchea  long,  2  in.  diameter  at  smallest 
end,  3^  inches  over  condyles.  This  bone  ha*  a  large  nttdvllary  cavity. 
Another  bone  on  same  rock  is  10^  inches  long,  diameter  at  smallest  end 
I^  in«hce :  a  eoraeoid  on  same  stone,  with  other  parts.  Other  pieces 
exhibit  ribs,  vertebra,  spinous  process,  t«eth,  coprolitM,  some  with  sooIm 
and  bones  of  Ganoid  fishes  in  them. 

XqMselutn  calumnart/  very  fine  specimens  16  to  16  inches  in  oiroum- 
ference  and  7  in.  long,  tbe  first  time  it  has  been  noticed  this  side  of 
Eichmond  (Vr.)  Coal  Baain. 

Pltneatnitn  bmgifolittt  like  those  figured  in  Emmons's  North  Carolina 
Report.  Oymnoeao/tui  alttmaliu  Em.  Fir  Conet,  3  in.  long,  1  inch 
wide,  two  speuies  of  Ettheria,  Cijpria,  Mj/adte*,  Penruylvanwt  Conrad, 
and  a  lot  of  undet«rffiined  fossils— some  very  like  CruMtuetant  and  pom- 
big  remains  of  InsieU, 

2.  Upkeavalof  the  tea  and  inundation  at  Kahului  and  Maliko,  Maw, 
Sandviich  Itlandt. — A  sudden  tide  wave  occurred  on  the  2d  of  December, 
180O,  sloug  tbe  ooaM  of  Eaxt  Muni,  lying  between  Kalului  and  Maliko, 
and  extending  farther  on  toward  the  Hana  district,  a  distance  along  the 
shore  of  some  twenty-five  miles.  Thu  wave,  of  which  there  was  but  one 
on  this  oucasioB,  rose  about  eight  fuet,  and  resembled  the  same  phenom- 
enon which  oecurret)  in  that  diKtrict  some  twelve  or  fifteen  years  ago,  and 
which  consieted  of  several  waves,  following  each  other  at  short  intervals. 
It  took  place  during  tbe  night,  and  created  some  conilemation  among  the 
iMtiv«B.  No  serious  damage  was  done,  though  two  or  three  native  huts 
at  UaJiko  are  reported  aa  Laving  been  removed  from  their  foundatiuno, 
anii  •  wbttrf  or  staging  erected  by  the  new  sugar  company  at  the  same 
harbor  were  carried  inlaud  and  left  high  and  dry,  when  the  water  receded. 
These  phenomena  are  no  doubt  caus«.-d  by  the  volcano  of  Hauna  Loa, 
which  by  a  submarine  eruption  creates  s  disturbance  in  thb  sea. — Faei/ie 
Mrtrtiaer,  Honolulu,  Dee.  12,  lesu. 

We  look  with  inturest  to  the  tidal  register  of  the  Coast  Survey  to  learn 
whether  this  vibration  was  felt  along  the  Pacific  Coast  of  tliis  Continetit 
■a  in  the  noM  remarkable  case  of  uie  great  upheaval  at  Jeddn  in  1864, 

Km.  louK.  BoL-^TCOHD  Bann,  Tol.  XXXI,  Ho.  0a.-lUB<iB,  isn. 
39  . 


S09  Jlfti«Uaii*OK«  LtteJHgenet. 

8.  Dr.  Cooptr'i  r^f  to  On.  Sletmi't  ehargt  ^  Plagiariim  in  vol.  xxx, 
p.  302. — W«  liAve  received  ft  long  letter  from  Or.  Oioper  daled  nt  S«n 
FrftRcisco,  Nov.  20,  1880,  in  whiJn  be  reriewii  the  clHrgei  of  Got.  St«- 
vens  with  more  detail  than  the  public  iotereet  JD  the  controven;  wamaU, 
or  tlian  our  wacs  can  acIitiiL 

Dr.  Cotmera  manly  ex|ikiiation  of  th«  origin  of  Gov.  SteTsne'i  com* 

Elaint>  which  we  give  betow,  and  tlie  laudable  spirit  which  characterize* 
is  cocorounication,  ftt  onc«  reliere*  this  gentleman  from  any  tuipicion  of 
intenlioQal  injustice  to  Gov.  SMveiu,  and  renders  the  poblication  of  other 
det«iU  needless. 

Dr.  Cooper  stntes  that  he  assisted  Got.  Stevens  largely  in  the  prepara- 
tion of  [lie  Ciinpter  on  Meteorology.  While  lie  disclaims  any  intention 
of  approprinting  any  of  Got.  Stevens's  laboni,  he  adds  that  "  nothing  but 
the  Hcvident  of  his  arriving  at  Washington  (in  July  1859)  after  the  work 
was  primed,  had  prevented  his  ffiTing  credit  to  Gov.  S.  for  the  author^^> 
of  the  Chapter  on  Meteorology. 

"  I  have  uSered,"  says  Ur.  Cooper,  "to  Gov.  Sterent,  in  a  letter,  (whidi 
he  did  not  wait  to  receive  before  publishing  his  reclamation  for  my 
'  ulagiariiim,')  lo  go  the  expense  of  an  extra  title  page  to  the  Chapter  on 
Meleoiology,  without  mention  of  mv  own  name,     i'his  cnd  be  sent  to 


oiology, '. —^  .    -  

each  owner  of  ft  copy  to  be  pasted  m  before  the  Chapter,  and  will  give 
credit  more  conspicuously,  than  if  his  name  wa>  in  the  general  IJtle  page 
of  the  hook." 

"  I  have  offered  (o  consider  any  plan  which  be  may  esteem  preferable." 

As  Dr.  Cooper  also  proposes,  "lo  refer  to  the  Editors  of  tbis  Journal  the 
question  of  the  propriety  of  his  mnking  farther  acknowledgments  or  con- 
cessions" — we  have  only  to  say,  while  we  believe  that  Gov.  Slevent  will 
be  satisfied  with  the  disclaimera  and  explanations  of  Drs.  Cooper  and 
Suckley,  we  cannot  doubt  that  it  would  have  been  more  sati«rHCU>ry  to  all 
parties  liHd  the  general  title  page  of  the  "  Contributions  to  the  Natural 
History  of  Washington  Territory,"  stated  in  substance  "that these  obMr- 
vations  were  inade  in  connection  with  the  Expedition  to  survey  routes 
for  a  FaciGc  Railroad  from  the  Miasissippi  Hiver  to  the  Pacific  Ocean  near 
the  47th  and  49th  pHralluls  of  N.  latitude,  under  command  of  Gov.  L  1. 
Stevens."  ' 

4.  Fulpurikt  or  lAghttting  luhei. — Dr.  Hitchcock  informs  ns  (Nov.  20, 
1660)  ihnt  he  bna  received  from  Dr.  A.  Cobb,  of  Montagne,  Maee.,  "spe- 
cimen*, whinh  Ajipeared  to  be  some  kind  of  sUg,  more  or  less  tubular, 
with  the  cavities  vlazed  on  the  inside  and  rough  on  the  outside ;  looking 
externally  somewhat  like  brnnuhed  coral ;  the  branches  nearly  an  inch  in 
idianiuter  and  flattened.  In  thmt,  it  was  ohvtously  fine  sand  which  bad 
.been  (used  by  heat  on  the  inside  of  the  mass,  ao  as  lo  form  a  thin  peU 
licle  of  brown  glass.  The  specimens  were  found  at  Northficld  Farms,  id 
Maasuchosetta,  on  what  was  supposed  to  be  an  old  Indian  wunpiog 
j[round,  or  battle-ground."     They  are  obviously  fulguiiles. 

fi.  Ntu  iteteoritet  from  Hindoitan, — Two  meteoric  stones  fell  oq  the 
28th  of  Feb.,  1837,  near  the  village  of  Parnallee  in  Southern  Hindostan, 
about  soon  from  a  iHoudlesa  sky — one  of  them  weighing  about  ST  pouuds, 
has  reached  this  country  as  a  gift  from  Rev.  U.  £  Taylor,  to  whom  we 
owe  the  history  of  the  £-tll,  to  the  Cabinet  of  Wesleni  Reserve  College^ 
Oiiia    A  dMcap tioa  of  lliu  stone  will  eppear  in  our  next. 
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«.  SmvIU  t^a  Scientific  Minion  to  India  and  High  Aeta  1854  to  ISfiS, 
by  ffermatm,  Adolphe  and  Hoberl  de  SchiaffinkMit. — We  have  received 
the  Index  to  vol.  i.  of  this  important  work,  together  with  four  large  map*, 
of  wbicb  No.  1  shows  the  rootea  taken  b;  the  Brothers  Scblagintweh 
through  India  and  High  Asia;  No.  2  Bhowa  the  lioca  of  equal  msgnetio 
declination ;  Na  3  the  lines  of  equnl  mngnettc  dip;  and  No.  4  the  Itoea 
<^  Mjual  magnetie  ioteoBitj  throughout  Jitidia  as  Ua  north  as  laL  40°. 
This  work  ia  published  in  quarto  in  the  best  style  by  Brockhaus  of  Leip- 
sic,  and  ibmis  an  important  contribution  to  our  huowtedge  of  terrestrial 
magnetism.  When  the  entire  work  has  been  received  we  propose  to  give 
a  full  account  of  its  contenls.  The  maps  are  very  perfect  apedmeDs  of 
cartography  and  chromatic  printing. 

7.  " The  Botanieal  Society  of  Canada"  an  institution  of  great  prom- 
ise, was  eatabliahed  at  Kingston,  Canada  West,  on  the  7th  of  December 
last,  Ht  a  meeting  called  for  the  purpose  at  Queen's  College,  the  Rev. 
Principal  Leitch  in  the  chiur.  Principal  Leitch  is  the  President  of  the 
Society,  and  Prof.  George  Lawson.  Secretary.  We  have  read  with  great 
intorest  the  report  of  one  or  two  meetings  of  this  Society,  at  which  valu- 
able papers  were  read,  and  we  learn  that  arrangements  are  made  for  the 
publication  of  the  botanical  papers  of  permanent  interest  which  are  read 
before  the  Society. 

8.  Ateinnibotne  and  SaikatehetBon  SxpUmng  Expe^ilioR.  —  Prot 
Hind's  interating  narrative  of  his  explorations  in  this  region  (see  vol. 
x\x,  p.  268,)  is  a^ut  to  be  published  by  Longmans  in  London,  in  an  Svo, 
the  neatly  reduced  maps  for  which  edition  have  reached  us. 

9.  7'Ae  American  Auoeiation  for  the  Advaneemtnt  of  Seienet. — This 
body  adjourned  to  meet  at  Nashville,  Tennessee  in.  April  next  The  Local 
Committee  had  fixed  on  the  l7th  of  April,  the  third  Wednesday,  as 
the  day  of  meeting.  We  learn  however  that  there  is  a  pcssibility  the 
Standing  Committee,  who  have  charge  of  the  affairs  of  the  Association  ad 
inlerim,  acting  with  the  Permanent  Secretary,  will  advise  a  postponement 
of  this  meeting  for  OM  year,  owing  la  the  disturbed  condition  of  publio 
affairs. 

OatTVABT. 

1 0.  Majob  John  LiConti. — This  well  known  naturalist  died  at  Phila- 
delphia, on  the  2tst  of  November,  I860,  aged  77,  having  been  bom  at 
Shrewsbury.  N.  J.,  Feb.  22,  1 784.  He  entered  the  corps  of  U.  B.  Engin- 
eer* in  1818,  and  derived  his  title  of  Major  from  that  service.  Bin  cTiief 
eoutributiona  to  science  have  been  in  botany  and  zoology.  Dr.  Coates 
has  been  requested  to  preface  a  notice  of  his  life  for  the  Am.  Phil.  Society. 

11.  Charles  W.  Hacklbt,  Professor  of  MHthetnatius  nnd  Astronomy, 
in  Columbia  College,  Hied  in  New  Vork,  Jan.  U,  1861,  of  a  nervous  fever. 
He  was  born  in  Herkimer  Co.,  N.  Y..  in  1800,  entered  the  U.  S.  Military 
Academy  at  West  Point  in  1826,  and  was  Assistant  Prof,  of  Mathematics 
there  fmm  1829  to  18.^2.  Leaving  military  life  he  studied  thtology  and 
entered  Episcopal  order*  in  1835.  He  was  Professor  of  Mathematics  in 
the  University  of  New  York  from  1833  to  1839,  when  he  was  elected  t* 
the  Presidency  of  Jefferson  College,  in  Missiraipni.  From  the  year  1S43 
up  to  the  time  of  his  death  he  filled  the  chair  of  Mathematics  in  Columbia 
OoUege,  N.  Y.  He  was  the  author  of  several  elementary  scientific  worka 
— a  "Treatise  on  Algebra,"  pnblisbed  in  1846,  an  "  Elemenlary  Coursa 
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on  Oeometry,"  which  nppeared  in  1847,  and  "  Hemento  of  Trigonometry, 
with  their  Practical  Application  to  Navigation  and  Naiitical  ABtrooomj." 

Book  Nitnow. — 

12.  Illuaimted  Cataloffv*  of  PkUomphieiU  Appantiu  ;  by  'EimAKO 
8.  RrrcniE,  No,  313  WMhington  st,  Boston,  1860,  pp.  84,  8vo.  Aim 
JUtehit't  Cataloffnt  of  School  ApparatuM. — Mr.  Ritchie's  catafognee  atlMt 
the  neataen,  skill  and  good  taale  with  which  hia  apparatus  is  prcfnred. 
The  Ulnstrated  Oatalo^e  enumerates  many  pieces  of  physical  apparstna 
not  faeretorore  included  in  the  catatf^ue  of  American  instranMnt  makcfs. 
Teachers  will  be  agreeably  surprised  by  an  examination  of  the  Oatalogne 
of  School  AppRratus  to  find  how  much  may  be  done  for  a  very  moclMt 
•um  in  illustrating  tbe  principles  of  physics. 

18.  Edueaticnt :  inUUtetual,  moral,  phytkal  ;  by  Hbbbibt  Sfksckr, 
Author  of  "  Social  State*,"  etc,  etc.  New  York,  D.  Appleton  A  Co., 
ISftl.  Bro,  pp.  383. — We  have  examined  this  book  aufficieotly  to  be 
able  to  say  that  the  style  of  it  is  vigorous  and  the  matter  condensed  with- 
out tbe  sacriflue  of  cieamesa.  It  is  compot^cd  oi  four  essays,  bearing  the 
following  titles:  I.  What  knowledge  i*  niort  worth (  TI.  Intellectual 
Education.  III.  Moral  Education.  IV.  Physical  Education.  These 
were  originally  published  in  the  English  Reviewa.  The  discassiona  are 
abla  and  suggestive ;  and  will,  in  one  particular  at  least,  be  likely  to 
gratify  the  students  of  nature,  inasmuch  as  they  warmly  insist  on  the 
superior  advantHgea  of  science  over  languagea,  in  the  cnltnre  of  yontfa. 
The  aolbor  belongs  to  the  school  of  Compte,  and  the  deficiencies  of  hia 
treatise,  especially  under  the  topic  of  moral  training,  are  to  be  asoribed  to 
this  circumstance. .  On  the  whole,  however,  while  the  attentioB  of  the 
reader  is  strongly  drawn  Co  the  profound  importance  of  the  goBeral  aub- 
ject  of  education,  the  views  taken  in  the  book  are  commonly  well  eua- 

We  observe  also  that  it  is  proposed  to  issue  by  snbsoriptioo,  Hr. 
Spencer's  System  of  Philosophy,  comprising  First  Principled,  1  vol.  The 
Principles  of  Biology,  2  vols.  The  Prin(^iple«  of  PsychtJogy,  2  fob. 
The  Principles  of  Sociology,  3  vols.  The  Principles  of  Morality,  2  Tola. 
Mesars.  D.  Appleton  dc  Co.,  443  and  44B  Broadway,  N.  Y.,  are  the 
American  publisbera. 
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SmltbaoDUn  MlweUaaeous  CuUecttoDS. — Catalogue  of  the  described  Lepldoptera 
of  North  Amerim.  Prepared  fur  tb«  Bmlthaonlan  InaLituliaD  bj  John  O.  Hokbu. 
WwhlnetOD :  SmlthgoDinn  Iiutitallun,  Ha;,  IVKO. 

BmitbHiDlan  Miecellatieons  Collect lous.— Check  Llsti  of  the  Sheila  of  North 
America.  Prepared  for  the  BiulthsoDkii  Ilutltullon,  bf  lu^c  Lll,  P.  P.  Cibpeh- 
TKH,  Wh.  Stimfsok,  W.  Q,  Bikhbt,  and  Temple  Phike.    Waahington,  Joue,  IbCO. 

Synonymy  of  the  tamlly  Cvcladea;  by  Tkupui  PaxM*. 

CataloKue  of  the  Flebes  of  the  Eiutvrn  Coast  of  North  America  thaa  Qrecnhuid 
Ui  tieorgm ;  by  Theodore  Giu.    Febranry,  li^l. 

OatuJoj^c  of  the  Phsnogamous  and  Filluold  pUQt<  of  Newcaftle  County,  Dela> 
ware:  by  Eowuto  Titmxu.  Published  by  the  Wilmington  lastltnta.  Wilmlstt- 
ton,  Del,  ItOO. 

Catalogne  of  the  Flowering  PlanU  and  Ferns  of  Ohio;  by  J.  &.  Niwbekbt,  ILD. 
Colnmbus,  llWa 

Addltlona  to  the  Flon  of  Wisconsin ;  by  T.  J.  Halx,  UnlTenlt;  of  WU«on«lii. 

HnOBLLAnOUB.— 

On  Meteorulon ;  by  Profeuor  Joseph  Lotibino,  of  Harrard  Unlvartity. 

Note*  on  tbu  Apparent  Universality  of  a  principle  analOKOnB  to  Regelatlon,  on 
the  Pbyalcal  Nature  of  Ulass,  and  ud  Ibe  Probable  exlstencu  of  Water  In  a  *Ute  co^ 
ncpondtng  to  thut  ofGlaas;  by  Edwabd  W.  Biutlbt,  Esq.,  F.RS.,  Ac,  From 
the  Proceedings  of  the  Royal  Soolely.  toI.  x  "    '*" 

On  Lummoflty  of  f  "         '        -  ■     - 

Blnotnilar  Vlalon.  I .    .. „ ,. 

•cope;  by  C.  J.  WuTEK,  Jr.,  German  town,  PentL 

Beinarkton  the  AnroraorAngnst3&  tSSO;  by  Bnuavni  T.  Habsh. 

OtiJecta  and  Plan  of  an  Inadtnte  of  Technology,  Ac,  proposed  to  be  e«t«blisb«d 
in  BoatotL    Boston,  ISBO.    Pruf  W.  B.  Kooebs. 

Notice  snr  la  Tie  et  lea  traveani  de  P.-A.  DutMnov,  snlTle  d'nne  llste  Blbll^nph- 
Iqne  de  sea  Publications ;  par  A.  D'AxcHuc,  lue  a  la  Botiili  Qteloglque  de  France. 
Elans  la  S&uce  dn  »1  May,  1060. 

Report  on  the  Unacals,  or  Ancient  Oraveyards  of  ChiriqnL  A  paper  read  before 
the  American  EtbuoloKlcftI  Society,  by  J.  Kino  Hebbit,  H.D. 

BnlletlD  of  tbe  American  Eibnolt^^cal  Society. — On  a  Stone  Implement  from 
New  Jersey:  by  Dr.  John  C  EvAHg,ur  Pembcrtoo,  New  Jersoy. 

Bulletin  of  the  Wisconsin  Agricnltnral  and  Mechunlcal  Association.    Hllwaokla, 

The  Bock  Oils  of  Ohio ;  by  J.  S.  Nkwbsxst.    ISfifl. 

Tbe  Penokee  Iron  Range  of  Lake  Superior,  with  Reports  and  Statistics,  ahowlng 
bs  mineral  wealth  and  proapectu;  by  I.  A.  Liphul     Milwaukee,  IHHD. 
Description  and  Key  to  NvBlrom's  Calculator,  with  PnKtIcal  Rules  and  Examples 


il  wealth  and  pro8pect«i  by  I.  A.  LiPHiit     Milwaukee, 

,itlon  and  Key  to  NvBtrom's  Calci'- '"'-  " — --'  "- 

loT  using  tbe  same ;  by  J.  w.  Ntstbom. 

Bepon  on  the  condition  of  the  Niagara  RoUvay  Suspension  Bridge ;  by  Jon»  A. 
BoKBLUia,  Civil  Engineer.    ISdO. 

Catalogaedes  Priodpani  apparells  d'Acoustlqtie  qui  sc  bbreqnmt  chez  RudolfH 
BfBNio,  a  Paris,  Place  du  Lyc^e  Louls-le-Grand,  S.    IKIW. 

Sctencc  the  true  basis  of  Edncatioa. — An  Address  before  tbe  College  of  Callfomla, 
at  Oaktaod,  June  14tb,  1860;  by  Chab.  Abthtb  Ely.    San  Fianrlwio,  1860. 

Hodero  War&re  :  Its  Science  and  Art ;  by  Capt.  E.  B.  Hitht,  Corps  of  Engineer!, 
U.  8l  A.    Read  before  tbe  American  Association  for  tbe  Adiancement  of  Selence, 
"  "     ~         ■■  be  New  Englander,"  Not.,  ISoa 

a  OeseUschaft  Isls  m  Dresden.    Dr««- 

dm,iBea 

Natnral  Seleelton  not  Inconaisteot  wHb  Natnrai  Tlieolog;:  A  Free  Eumlnatlon 
of  Darwtn'f  TreaUae  on  the  Origin  of  Speelra,  and  ot  lis  Atoeriean  reviewers;  by 
Au  GHAr,  BCD.,  FlalierProtesaor  of  NMnral  History  in  HairardCniVSnlCT.  Cm^ 
MdKe,lWt 


808  Mitcelkmeous  InUUigenc*. 

niiutnrttd  CM>l<^e  of  Chemical  kppnttm  exhibited  In  ttie  Ednottond  Dawit- 
ment  of  the  Uiueain  of  Sdettce  and  An,  South  KsTulnnoo.  L  I  Orllb.  Lcn* 
doD,  1481. 

A  Notice  of  the  orlcfn,  pn^;re«i,  and  preaent  condlikm  of  the  Aaademy  of  Natn- 
ral  Sciences  or  FbiladelpbU ;  b;  W.  B.  W.  Rdkjbbiib»ou,  M.D.,  Snmoa  U.  & 
NaTT.  Second  edlclon,  reviled  and  corrected  up  to  JaoiuuT  I,  IHOO,  b;  uie  Author. 
FhlUdelpiito,  laao. 

I>Toa:edliiin  of  the  Kwez  InUltnte.    Vol  EL  Tart  3.    ISBT  "    '""     "' —  "" 

T,  Oonall-   -  -    ■'■- -■ 


HiMon_Ae , 

'  DaaKonlgHche  HlDcraloiflKhe  Maaeum  In  DnMleii  gwdiOden  anf  Hoha  Tor 
luaniiK  Ton  U.  B.  Qkimitz.    Dreaden,  IBSa 

VIL    PROCKEDINGB   QT   SOCIETIEa. 

JovaNAi.  or  TBI  Acu>.  ITit.  Sci.  or  Phiudilphia,  (continued  IVom  vol.  txm,  p. 
160.)  Vol  IV.,  Part  IV.  (N.  S.),  GonUiM  (Dec  1880)  Art.  zii,  Deamptkin  of  mw 
birdk  of  Waitam  Afnca,  in  the  Muaarnm  of  the  Aoadamy  af  Ifatatal  Sdeneca  of 
Ftiiladelphia;  John  Camin.~Art.  tiu.  Haw  UalutiM>  of  iIm  United  8tat«a  and 
Iforthirrn  Meiico;  /nmc  Lea,  LL,D.— Art.  xir,  DMcriptioiM  af  Hew  Speciaa  id 
American  Terllar;  and  Cretaceoua  Fonils  ;    tTn.  M.  0<M. 

I'aoo.  or  AuAU.  N*t  Sci.  it  Fb[l«d.  1S60.  (Continned  fn>m  toI.  xn.  p. 
IBO.)— HB,  Pliioti  appeoriiig  in  tlnver,  m  neighboHiood  of  PhiUdelphia  from  Feb, 
to  lUf,  in  MMciu;  iir.  DaTTaiA.-~H6.  Ilabitiof  tlia  Beaver;  SmWi.—Hl,  Oe- 
ourreuae  of  P/u/ia  gyrina  in  ciilemi  and  water  from  Arteuan  well*  in  Alabama ; 
£<a  — DiniinulioD  of  petrolium  in  Pennijlvania  Oil  velbi;  R. E. Rogir* ^\t»,  Eu- 
ropean epedaa  of  abetla  off  Nova  Scotia  ;  /.  R.  IfiUu.— ModiScalinii  of  Oore'i  baU 
revolring  liv  ngalTaoic current ;  R.  S. /fiw<ri.— Deatb  of  11.  Henr?. U  D. aaaouiicafL 
— l49,HHbitaoftheb]iukSnake;  ^.  A.  AiaifA.— US,  Rock-boring  HoUuKa;  I.Lea. 
—ISO,  Notes  an  Amtriean  I«nd  ihelli,  No.  S;  iV.  0.  Bituug  ~-\6i.  DncripClon  of 
new  uptfciei  uf  PulmonnU  in  the  coltection  of  the  SmithBOiiian  rnetttullun ;  W.  O. 
Sinn«s.—A  li<it  of  Shells  in  the  Suto  of  Wiscontfin;  /.  A.  Lapliam.—]M.  Conlri- 
bulioLis  to  American  LepiJopterolog;.  Na.4:  Brackenrigt  Cltmtn'.  M.  D, — 114. 
DeBcriptiim  of  a  netv  gpf^iea  of  MMi^iuella;  /  B.  Std/UitL — 17C,  Uuecriptums  of 
new  orKiunc  remaina  fnim  the  Tcriiary,  Crvtaceoue  and  Jureemc  rocka  of  NabraHka ; 
P.  B.  Mmk  \nA  F.  V.  Hi^d»*.—\i6.  De«»pliotM  of  fourteen  new  iprciw  of  8chi- 
mttonue,  AnculiMB  tutd  LfthaiUie;  Itaae  Lta.—\W,  Oatalogue  of  Birdi  fnini  tlia  latb- 
mu«  uf  Darien.  collected  bj  Li  N.  Hichler.  U.  S.  Top  Bng..  with  note*  and  dewrip. 
tiuni  of  new  apedes;  /uAn  Ca—ii. — 197,  Deacriptions  of  new  fped>-a  of  Creta- 
oeuiu  FoMJls  from  S.  America  in  tlia  callecLinn  uf  the  Academy ;  W.  M.  Oabb. — 
109,  CaCaloKua  of  plaola  in  fl>iwer  during  the  month  of  Ubjt  near  Philndelpiiia; 
Dt.  DiimKh.~i(i\,  Deatli  uf  O.  W.  Carpcnler  noticed  bj  rewiluliun.— !0t,  Re- 
■larki  on  Umbaition;  R.  M.  Rogm. — On  the  identity  of  Aaxikoiiilea  Texanua^ 
BuiHCa,  and  A.  veflpertinua.  UaaTON  ;  If.  B.  Gobi, — SOS,  Cemributiuna  to  Aumt- 
tcaii  Lrpidoptcmlngy,  No.  G  ;  Smckm-ri^  Gltmmt,  M.  D.—ity,  Uvmipiera  wf  the 
Hortb  Pacific  Explorlni;  Expedition  nndtr  Cnni'ra  RodKen  and  Ringvuld ;  P.  A 
ETA/^r— asi,  Noire  on  Shetta;  T.  A.  C<»ir<ul.—iat,  The  "Cutting  Am"  of  Teiaa 

iylTKUioiL  (Atta)  Tixaxa);  <8.  B.  Buei't/t.—itt,  Cuntribiitiana  to  tba  (;urbaaiifvroua 
Nora  of  tbe  UnUed  States  ;  //.  C.  H'oad,  Jr.—iil,  Oilalcigu*  of  lite  Colubrkbe  in 
the  Huaeum  of  the  Academy  of  Nat.  9cL  of  PhilHcL.  wKh  ntitea  and  dsMriutiuDa  of 
MW  aperiea,  Part  9 ;  S.  D.  Oiif».^iH,  Synmymy  of  tha  Cyrladea,  a  Lmily  nf 
Aceplialou*  HuUuaca,  Part  I.  f.imily  Ciuue  174  N4>a..  Sni.*uuii  98  Nio. :  Tlwpf* 
/Vin".— 303.  Liat  ufplanta  in  flower  near  Philadelphia  in  June,  IBM;  Dr.  Durrack. 
"  "    Di-acripiuineertwonewepecieaof  UmoNia  fnim  Georgia ;  three  from  Mex- 

Uuh.  by  the  Kipl.  ttxpeilltiunx  nndrr  conMnaml  vf  Cafit.  J.  U  SinipMHi,  of  U.  H.  Tob. 
Bngineen  [in  ad  ranee  uf  the  official  Refwrt  by  aiiKUno  at  Hae'y  Floyd]  ;  F.  B.  M^ 
■16.  Nntee  on  tbe  Culeiiptera  fnund  at  Fort  Sknpenc.  Ibtckentie  Si*rr.  wUh  )w 
markaon  Norhem  aoecies;  J.  L.  I,eOmtt.~Zi\ .  Synop^  of  the  ScapbidtMae  of 
U.  Statea ;  J.  L.  Let'onte. — St4.  Deaeription  of  a  new  apeciea  of  Opfaaliipod,  fran 
tbe  Guoeoa  of  T«ute ;  >f.  Jf.  OnU.— Sifi.  Dtaerjptioo*  of  new  iiwciaa  of  Ameriraa 
Freabwata-  FubM;  C.  C.  AbtctL—iii,  DeamjXiooi  of  »w  uteciee  of  Nuitb 
Aaurlcan  Sniwata  in  tiw  Mvanail  «f  Ika  SnilkaoakM  laMksUea,  W*«)M«t«ai 
Jloiert  ifniiMwM.— a>«,  NotM  and  dMcriptiooi  «f  naw  and  Uttl*  kua*  t^mm 


proceedings  of  Societies.  3C9 

«f  Auerieaii  Beptilea;  S.  D.  Cape, — S46,  Contribatloni  fc  American  Lepidoptfr- 
<>hgj.  No.  8;  jfr.  Bractetiriihe  C/™™..— 868,  ObwrTations  on  Ibo  Wliito  Moun-  ' 
taioi^  NevHoninayre;  J.  P.  Lftleii. — SOS,  DomtI ption  of  n  iicv  ^praei  of  A'trot- 
eofnu  Br«T.,  in  uie  Museum  of  the  Aotilvtn;  nf  NnturHt  Scii^nccB  of  rhilndrlpliui', 
C.  C.  v(6iiX(.— Description  of  a  new  uprcies  of  Chalormnu  Cuv.,  frnm  New  Jtmej ; 
C  a  .ifUaJf.— SQG,  Desoriptlnns  of  iicw  Cretatreona  Corals  ft^m  N.  Jerfcj;  IK.  if. 
Oaii  unci  ff.  ff,  /forx. — 3S7.  On  Uilnedtwnrila'  ^nonyniy  of  Xipliigurgiii  tetnceai 
O.I/.liom.  —  StS,  Descriptions  of  Reptileg  from  Tmpinil  Amerir.-i  nnd  Asia;  KD. 
Oapi.—Sl*.  Cntmiogue  of  Birds  from  tlie  I»laD<[  of  St.  Thomas,  Vf.  I.,  mliccted  anil 
|xn«ited  to  tiio  Academy  of  H«tor«l  Scien««  bjr  Mr.  Robert  Swifl,  witli  notes ;  /. 
Cattitt. — 379,  Deseriptiotis  of  new  eprciei  of  Criiioiitea  nod  Erliinoidea  from  th« 
O«rboniftroiu  rorks  of  IllinoK  and  olhor  Weslem  StnlGs;  F.  J),  Mttk  nnd  A.  B. 
ITor^kn.— 807.  OhwrTiilioiis  upon  tlie  Form  of  lh«  Occiput  in  llie  various  Racen  of 
Hen  ;  Dr.  J.  A.  Mtigt. — 417.  Sy.itematic  Cat niciguc.  with  Synonjmn,  Ic,  of  Junw^i:^ 
Cretaceous,  and^eninrv  tustilt  cti1lMU>d  iti  Nelir.ii-kn.  I>v  llie  Exploritrg  Eipedliloni 
nDder  the  command  of  Lieut,  O.K.  Warren, ot  U.S. Toliogmphicul  Enpneer,* ;  KB. 
MeetandF.  V.  Hayikii.-^%i.  Observations  on  Amencan  lineinn;  H.T.Stnintan, 
— 135.  Descriptions  of  new  Corals  b  lh«  Museum  of  the  Academy;  O.  fJ.  Hora.— 
4aS,  Caulngue  of  Cnrboiitfiirous  Plants  in  the  Muwum  of  llie  Acadeni;  of  Natoral 
Sdeoa^R,  with  eorrectiiins  in  Synonjmy,  doscriptinTisof  neW»pecieB.4c;  H.  C.  Woodi 
•fr.— 448,  Description  of  several  new  jpocies  of  Plants;  S.  U.  Btickttv.^ii.  Hyr- 
nttea  lAlla)  atol^admii,  'Slin^ng  Ant,'  or  ' Mo-md-mnkintr  Ant.'  of  Tems;  S.  B, 
BttckUy. — 441,  Dewripllons  of  Hew  Carbnnifenius  foMils  from  Illinois  nnti  ntlier 
Western  Stoics;  F.  B.  Meek  anil  A.  R.  HVMen.— 472,  Description  of  n  now  Rpecint 
of  Eiocetus.  from  Chili;  C.  0.  A6botl.—t'a  De*cripti(in*  of  four  new  specie*  of  If, 
Amcriciku  Cjprinidu:;  C.  C,  Abtoll. — 470.  Dcscripiion  of  new  Fpecies  of  Apodal 
FUbes  in  tlie  Museum  of  tlio  Academy  of  HiLtuml  ScicncG*  uf  rhiladclpliin;  C,  0. 
Abbott. — 48<),  Re|>ort  apun  the  Rpptilia  of  the  rforth  Pncifte  Exploring  Expedition, 
under  command  of  CapL  John  Rogeni,  U.S.  N.;  Jtr.  E.  ffall</mli.—  B}\.  Liiit  of 
ptants  in  flower  in  July,  Aiigu<t.  September  and  October  in  the  neij-bborhood  of 
rhihtdelphia;  Dr.  Darraek. — SIS.  Kxiieriniciita  on  tliu  decomposing  power  of  Car- 
bonic ociJ  on  allifl1in«  luincrnla;  Dr.  R.  E.  Engen.—?cat  from  Atruio  River:  Dr. 
^itAirr.—Wav'B  electric  light;  Dr.  R.  E.  Roger*.— ti\6.  Death  of  Slajor  LeConto  nn- 
Dounced  bj Xr.Lea. — Eosolutioos  on  the  oocasionby  J>r.  fV'rAcr.— BIT,  Dmcriptloni 
•f  new  * pecics  of  the  Reptilian  scDcra  Ilyperoliii*,  Liiiperus  nnd  TrnpidodipHU  \ 
E,  D.  Copt.—!,\%  DL-scriplioiiE  of  n  new  ftenus  and  stiecies  of  Ambrpbuioon,  from 
tkeCretaceoas  formstinn  of  New  Jersey;  ir  1/".  Oaii— 519,  Description  of  n  new 
•peciee  of  C7a.isiJulii!>.  from  tlio  Cretaceous  fornuition  of  Alabama;  IK.  M.  Oahh. — 
CMttribuliorM  to  Ihe  Ciirboniferons  Flora  of  (he  United  Stales.  No.  i;  H.  C.  Wood, 
Jr. — 632,  Contributions  to  American  Lqililopteraldiry,  No.  0;  Dr.  B.  Ctemtni. — 
M9,  Letter  criticising  OABs'sCiitaloguu  of  CretnccinsFosnils;  J.Marcou. — Respond 
to  tlie  same;  ifr.  ffuii.— B40.  Ijftof  llio  recent  Eurviloiniirinn  reptiles  representi-'d 
in  tlie  Uuseuni  of  tliQ  Ac»d.  Nat  Sa.:  Mr.  6'";ip.— OEl.  I'he  Humming;  Dirila  of 
Mexico;  Rafael  JTontrt  dt  Oca,  of  .Inlapn,  Hexico  — GAR,  Catalnpuc  of  the  Colu- 
britlK  in  tlie  Muwum  of  the  Acad.  NaL  Sci.  of  rhi1adet[  hia,  l-art  3  ;  E.  D.  Cope.— 
667,  Descriptiuiw  of  some  now  »pecies  of  Tertiary  Fossils  from  Ciiiriqii!,  Ci-ntral 
AmericH;  IK  if.  Oabb.—iHS.  Descripl tons  of  three  new  rprcies  of  SlarKslics  fi'um 
Cape  St.  Lwcas ;  JiJm  Xantiu. — DifCrlptions  of  two  new  spiicies  of  Pimulodus,  from 
Kwuoe;  C.  G.  AbMt.--i6^.  Descriptions  of  new  Knrtli  American  Coleoptero,  in 
the  Cabinet  of  the  Entomologicil  Society  of  Pbiindelphia;  Oeo.  H,  Horn. 

BioL(N;iCAi,DKriKT]ixxTnrthe  Acad.  Nat.  Set.  Philnd..  JAN.,  IBOD.— l.Renmrlt* 
on  erTT>min  the  Anatomical  Diagnosis  of  Cancer;  Dr.  J.J.  IfoiWoard — On  Cormval- 
toe,  a  erystalline  principle  from  Currovnl;  Dr.  Mitchell. — Poisonous  qualities  of 
residue  of  sweet  oil  of  wine ;  Mr  i'om/.— FRR.— 2,  Method  of  paintinjt  wet  ana- 
tomical preparations ;  D.  II,  J/.  Sehmidl.—^.  Toinnrs  from  slomacb  of  a  horse  ciin- 
taininy  menatoid  worms;  j)ri.  LfidgnnA  Darracb. — Arrest  of  development;  Dr. 
Jforrti.— APRIL- — J,  On  the  physical  anil  chemical  rlmmctprialics  of  Cnrrovnl  nnd 
Van,  two  recently  di.'icoverad  viirielies  of  WoiTura  and  on  n  new  alkaloid  crnisti- 
tQting  their  active  principle  ;  Dr'.  W.  A.  Hamraond  and  8.  W.  AfUeliell.~M KY .— 
S,  Food  of  the  Shad  uf  Ihe  Atlantic  Const  of  the  United  States  {Alaia  sajiMiMuna) 
■iid  the  functions  of  the  pyloric  cceca ;  Dr.  E.  R.  ilordeeai.      ' 

Ajl  Jodb.  Bol— Stcokd  Sbbikb,  Vol.  XXXI,  No.  02.— iLmcn,  ISBL 
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PEooRDDia*  Bonox  %ac.  Nat.  Hm.,  (continued  rrom  p.  \tt,)  IBSI.  JAITTTAItT, 
— 8S9,  linn  of  ailicious  alAto.  prneuted  tu  tiia  Society  in  tlic  Diuiie  vl  Nunntn 
Emtoii,  conlnininj;  liie  iiiiprinis  of  glicll*,  nnJ  nn  account  uf  the  diacorei;  vf 
tlieM  fiMoils  ii)  wHiie  uf  tli«  pebble*  of  Die  cui^lomerate  uf  Hint  rociun ;  J'mf.  IK 
B.  Rigtn. — 301,  Ou  tiw  causvs  vbteh  ^va  riae  to  (ho  giiierolly  elungated  fum 
mnd  parHlli;!  nminifcnieiit  uf  Ibv  (nbiivt;)  jwbblis;  I'mf.  IT.  B.  AopfTf.— 904,  Hs- 
ni  irkii  ii|Nin  till!  eniun  nf  nicks  runalitudiiff  the  bapc  of  (lie  Falieviuio  Hrin  in  tW 
UiiitiHl  Platen;  ^rvi/.  Iiaj^n—3te,  Ciisi  taken  Iroin  Hie  surtnce  uf  a  Muck  of  ret) 
■luiilitnne,  ooniaiiiiiij^  ihv  iin|)reHiii>n»  of  bomw.  nppnrciitljr  or  nn  oniUhic  rbnrnrtcrv 
Prvf.  W.  B.  Roger*— On  tlie  nge  uf  the  Lako  Suixtmit  Sandstone*,  in  reply  to  I'rot 
Ilo}tcr*i  C.  T.jackim.-'i^fl,  Furtliernn  unniotubjecl-,  L.  AganUariA  W.  B.  Roget*. 
— FEBKUAKY.-- 400,  Duocriptii.n*  uf  ijivlli  ci>ll«ct«l  by  the  Kurlli  P^ciftc  Eiplur- 
in;  Evpitditkni:  Dr.  A.  A.  trouU— 400,  ImpresFiun<  of  fuMit  »bell*  from  nn  ialaiul 
ill  SrCii  Hirer,  ubtniiiMl  from  n  biiulJcr  tnu  liundrud  ftvt  nbuve  ilw  Irrcl  of  the  rem-, 
Prof.  W.  Ii. linger: — Younj;  gruniiift  oictn*,  fnim  the  rii-cr  O'Aa;  Jvia  Jtarrou.— 
Acivunt  of  obM-rratvaii  un  lliu  milinjf  of  lbs  ten<lril*  of  the  wiiitn'  equa-li:  J'mf. 
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buivlL~l)<4,  Ifiitire  of  TiTtivy  FuniU  fnMn  IjibniibT,  Udiix.',  ic  aav\  Itcnuirkm  un 
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David  DiHiyliM,— 27S.  Oi  tha  Tnick  nf  no  Aniiuitl  liiuly  found  in  the  I'utmlnm 
Furtnothxi;  air  ir.  £ /^in.— 2S5.  NoKn  on  the  CoaI  Kiulda  of  rictnii;  //.  PoUe. 
—SOS.  On  new  lumlil loi' of  Fuuilituruui  l^ilurian  lli>rh«  in  Enrtmi  Kim  Scotia; 
Ser.  D.  HaH^man.~-i99.  Note  on  n  upecimvn  of  MewAranehu*  Uttraii*,  lukeii  at 
London,  0.  W,;  W.  SiOindtrn. — 301.  On  Himc  ii«ir  * pecivn  of  PiiumIb  from  tlw  Lim»- 
■tonu  near  Point  Levi  oppoutv  (Jiieliec ;  E.  BUlinv—S^iB.  The  Oil  Well*  of  Ut^xa. 
—OOTOItEll— SiO,  Abridgeil  nkcldi  of  tlie  Ufo  of  Ur.  David  Uouglru— 340.  A 
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Art.  XXVn. — The  Aurora,  viewed  aa  an  Electric  IHaehane  be- 
tween the  Mcunetic  Poles  of  the  Earth,  modified  hy  the  EarUCa 
Magneliam ;  by  BENJAMIN  V.  Maksh.     With  two  plates. 

It  was  shown  by  Dalton  that  the  appearances  presented  by 
the  Aurora  could  be  explained  by  supposing  the  existence  of 
horizwiUH  bands  of  luminous  matter  nearly  at  right  angles  to  the 
magnetic  meridian,  and  of  columns  parallel  to  Ae  dipping  needle, 
— '^e  former  constitating  the  auroral  "arch,"and  toe  latter  the 
*'  slreamers  " — and  he  suspected  that  the  streamers  either  stood 
upon  the  areh,  or  depended  from  it 

Sul^equent  observations  have  confirmed  the  reality  of  these 
bands  and  columns,  and  have  shown  that,  ordinarily,  the  stream- 
ers stand  vpon  the  arch  as  a  hose.  When  the  arch  is  nearly  over- 
head we  see  the  streamers  through  it,  as  through  a  curtain,  and 
have  no  means  of  determining  which  is  the  more  distant,  both 
being  in  the  same  direction  from  the  eye.  But  when,  as  more 
frequently  happens,  the  whole  display  lies  far  to  the  north  of  us 
■we  can  observe  clearly  the  relative  position  of  the  parts.  Wo 
then  see  an  arch  stretching  over  the  northern  horizon,  with 
streamers  standing  upon  the  arch  and  not  extending  below  it. 
The  tops  of  the  streamers  maybe  at  very  unequal  elevations  but 
tiieir  bases  will  generally  be  found  arranged  in  the  regular  curve 
of  the  arch— although  when  there  are  two  concentric  arches  the 
streamers  from  the  lower  may  appear  to  extend  into  the  upper 
and  thus  render  the  phenomenon  more  complicated. 

The  auroral  arch  as  seen  over  the  northern  horizon  is  gener- 
ally a  perfect  and  regular  arc  of  a  circle,  its  highest  pointl>eing 
Am.  Joub.  B(;i.— flscoBD  amu,  Toi.  ZXXI,  Na  9S.— Mat.  19BL 
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nearly  on  the  magnetic  meridian  and  its  extremities  neting  npon 
tiie  horizon.  Tms  being  trae  in  all  longitades  where  observa- 
tions have  been  made,  it  neoesBaiily  follows  that  tiie  arch  is  alwayi 
part  of  a  circle,  the  centre  (or  rather  the  pole)  of  which  corres- 
ponds reiy  neariy  to  the  magnetic  pole  of  the  earth. 

In  the  great  dieplaj  of  August  28th,  1869,  the  arches  seemed 
to  centre  m  the  northeast  as  seen  from  California,  nearly  in  the 
north  &om  Philadelphia,  and  in  the  northwest  as  seen  from 
England.  So  that  there  is  great  reason  to  suppose  they  were 
rings,  more  or  leas  perfect  surrounding  the  north  tno^ndtc  pole,  and 
parallel  to  the  surface  of  the  earth  lei^th  them. 

In  the  Journal  of  the  Franklin  Institute  for  Norember,  1859, 
I  gave  what  appeared  to  me  satisfactory  evidence  that  on  that 
occasion  at  half  past  9  F.  H,  the  most  southern  of  these  rings  was 
about  300  miles  wide  (ita  nordiem  margin  being  vertical  over 
Newburyport,  Mass^  and  its  southern  over  Frederick,  Maryland), 
and  that  it  was  about  43  miles  &om  the  earth — also  that  streamers 
near  680  miles  in  length  and  several  miles  in  diameter,  springing 
from  this  ring  as  a  base,  extended  to  a  height  of  near  600  miles 
from  the  earth,  the  tops  of  the  most  southern  streamers  being 
vertical  over  Norfolk  and  being  distinctly  visible  from  Havana 
where  they  extended  23  degrees  above  the  northern  horizon. 
These  streamers  had  a  rapid  but  steady  motion  from  east  to  v>ett, 
tbat  is  they  revoUxd  arotmd  the  north  magnetic  pole  of  the  earth  m 
that  direction. 

In  this  case  then  the  lowest  part  of  the  auroral  display  being 
more  than  forty  miles  from  the  auriace  of  the  earth,  where  the 
rari^  of  the  air  must  be  fully  equal  to  that  attainable  with  the 
best  air-pump,  and  the  highest,  extending  &r  beyond  what  is 
ordinarily  supposed  to  be  the  extreme  limit  of  the  atmosphere, 
it  must  be  very  difficult  to  imitate  the  whole  phenomenon  exper- 
imentally even  if  the  subject  were  fuUy  understood.  Bnt  I 
desire  to  call  attention  to  tne  very  striking  agreement  between 
some  of  the  e&sential  features  of  the  aurora,  and  phenomena 
observed  by  Pliicker  and  G^assiotin  their  recent  investigations  in 
reference  to  the  electric  discharge  in  vacuo. 

Pro£  Pliicker  of  Bonn,  in  a  series  of  experiments  on  "the 
action  exerted  by  a  magnet  on  the  luminous  electric  discharge 
passing  through  a  tube  or  other  glass  vessel  which  contains  re- 
sidual traces  of  any  gas  or  vapor,"  by  passing  the  discharge  from 
an  induction  coil  through  large  Torricellian  vacuum-tub^  "  of  a 
cylindrical  shape  into  which  long  wires  enter  from  both  ends," 
has  succeeded  m  showing  that  the  electric  light  passing  from  the 
negative  wire  towards  the  positive  is  "bentby  the  magnet  into 
curves  and  surfacea," 

He  says  (Proceedings  of  Royal  Society,  vol,  i,  No.  88,  p.  258) 
"  The  magnet  acts  on  this  -  light  in  a  peculiar  way,  having  no 
analogy  with  phenomena  hith«to  observed.  I  easily  discovered 
the  law  giving  in  all  casea  the  exact  description  of  the  phenomo- 
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non.  The  ligbt  emaoatmg  from  any  not  isolated  pmnt  of  the 
u^stive  wire  and  dire^og  in  all  directaons  towards  the  intenor 
Bomoe  <^the  samnmding  tabe  u  bent  In/  the  aoHon  of  the  magnet 
into  Iha  magwtie  curve  which  pataes  i/mn^h  this  point." 

"  Suoh  a  oorre  ia  the  only  one  along  which  an  electric  carreat 
can  move  without  being  disturbed  by  the  m^net  It  equally 
repreeents  the  fi^rm  which  a  chain  of  infinitely  small  iron  needles 
aMoIntdy  flexibly  and  not  subjected  to  gravity,  would  assume  if 
attached  wi&  one  of  its  points  on  the  pomt  of  the  negative  wire. 
It  is  well  known  that  a  magnetic  cnrre  is  completely  determined 
by  one  of  its  points.  Therefore  the  whole  light  etartang  &om  idl 
toe  different  pQints  of  the  negative  wire  «aB  »  ooncentr^ed  witkm 
a  sur^ce  generated  by  a  varitAk  magnetic  curve." 

"  The  native  light  partly  depends  upon  the  substance  of  the 
wire.  Partiolea  of  it,  either  pure  or  comDined  with  the  included 
gas,  are  earned  off  to  the  interior  surface  of  the  tube,  which 
when  platina  wires  are  used,  consequently  ia  blackened.  If  not 
acted  npon  by  the  magnet  all  the  parts  of  the  eur&oe  surround- 
ing the  platina  wire  become  blaok ;  ^  acted  upon,  on^  that  Un« 
aimg  lohich  the  surface  of  the  tuie  is  intersect^  by  the  Tnagnetic  sur- 
face is  blackened.  In  this  case  ther^ore  the  pariioiu  Mjxinifed  frcmi 
the  vnre  move  along  magnetie  curves." 

"  The  importance  of  the  nse  of  magnetic  curves  or  lines  of 
magnetic  foroe,  in  experimental  researches,  has  been  shown  by 
several  philosopheis,  espedally  Mr.  Faraday.  Hitherto  only  filings 
of  iron  enabled  us  to  givd^  in  peculiar  cases,  an  imperfect  image 
of  these  curves.  We  may  now  trace  through  space  meh  a  curve  in 
the  moet  dislm^  way  tmd  ilUimmate  it  with  bright  electnc  %Af." 

Dr.  J.  Baker  Edwards,  who  subsequently  made  somewhat  sim- 
ilar experiments,  in  speaking  of  the  light  of  the  eleotrio  dis- 
charge through  an  exhanstea  tube,  says,  (Proceedings  of  Lite- 
rary and  Phitosophioal  Society  of  Liverpool,  No.  14,  1869, 1860, 
p.  134),  "When  this  column  of  light  is  made  to  &U  over  ^e 
pole  of  an  electro-magnet  it  is  attracted  in  the  directioQ  of  ths 
magnetic  curves  and  rotates  rapidly  around  the  magnet^  the  direc- 
tion of  its  motion  being  reversed  when  the  polarity  is  altered  or 
the  direotion  of  the  current  is  changed."* 

NovJ  ^in  Aeae  ea^eriments  we  suppose  the  electro^magnet  to  repre- 
sent the  magwOim  of  the  earUi — the  negative  wire  the  auroral  "arch" 
— and  the  lines  of  magnetic  light  Ae  auroral  "streamers,"  are  not 
the  p^ienomena  absolutely  idei^icalf 


MmIot'b  fbnn  of  an  npumtm  flrat  oontrlTed  bf  D«  la  IUts  ti 
tioD.  pTOC  S.  ajt,  "(l  an  electn>-tiiigiMt  ia  endoaed  id  Uw  elsctrical  egg,  utd  ft 
my  perfect  Txoiain  ia  nuda  iritluD  it,  when  tbe  jndnctioD  carrent  il  cuued  to  flow, 
tlu  lUetrioiU  rimm  i*  imi  to  rMoIw  in  a  itatu^  and  taty  Btanner  aiou<  lit  mtglttt, 
Uu  dirtcMon  of  Um  nwtioit  ttirr»ipoiuiinf  to  thi  polarity  of  Iht  tnagiut. 
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Iq  an  aurora  the  centre  of  the  corona  being  the  Taniahing 
poiot  of  the  uearl7  parallel  streamers  -nluch  compose  it,  it  is 
erident  that  a  streamer  having  its  base  exactly  la  this  centre 
(as  a  6  or  c  c^  fig.  1,  Plate  V,)  mnat  be  seen  absolutely  endwise, 
and  must  appear  merely  aa  a  bright  spot  in  the  centre  of  tbe 
corona — tbe  line  drawn  from  the  base  of  this  streamer  to  the  eye 
of  the  observer  (at  A,  or  B,  fig.  1)  being  a  continnation  of  its  axis. 
But  it  is  found  that  this  line  always  coincides  with  the  direction 
of  the  axis  of  the  dipping  needle,  at  whatever  place  the  obser- 
vation is  made,  and,  smce  the  position  of  the  dipping  needle  at 
any  point  on  the  suxface  of  the  earth  is  snch  that  its  axis  lies  in 
the  magnetic  carve  passing  through  that  point,  it  necessarily 
follows  that  the  axis  of  the  streamer  in  question  must  lie  in  a  con- 
tinuation of  this  magnetic  curve,  which  for  bo  short  a  distance 
may  be  treated  as  a  straight  line.  Hence  we  must  conclude  Aat 
every  auivral  atreamer_  Uea  wkoUy  in  the  magnetic  curve  which  pcaaea 
through  itt  hose. 

But  an  electric  discharge  from  the  parts  of  the  atmosphere 
overlying  the  vicinity  of  the  north  magnetic  pole,  in  passing 
toward  the  south  magnetic  pole,  would,  accordmg  to  the  law  of 
Prof.  Pliidcer,  be  compelled  by  the  nrt^etism  of  the  earth,  to 
move  along  the  magnetic  curve  passing  through  the  point  from 
wbicb  it  starts.  Hence  as  we  find  the  auroral  streamers  occu- 
pying this  very  curve,  presenting  every  appearance  of  streams 
of  electricity,  and  revolving  around  the  magnetic  pole  of  the 
eartii,  just  as  Dr.  Edwards  observed  the  electric  streams  to  do 
around  tbe  pole  of  the  magnet,  we  seem  justified  in  concluding 
that  they  really  are  curreati  of  electricity  passing  from  the  auroral 
arch  on  their  way  to  the  south  magnetic  pole,  or  perhaps  to  a  corres' 
ponding  arch  surrounding  it.     (See  fig.  1,  Plate  Y.) 

1£  so  it  will  probably  be  found  that  the  phenomena  in  tbe 
two  hemispheres,  although  simultaneous,  are  not  identical,  just 
as  the  appearances  in  the  electric  discharge  in  vacuo  are  widely 
different  at  the  positive  and  negative  terminals. 

It  is  true  that  we  have  succeeded  in  tracing  the  streamers  only 
five  or  six  hundred  miles,  out  of  the  many  thousands  they  must 
traverse  to  reach  their  destination  in  the  southern  hemisphere,  but 
their  illumination  even  thus  &r  beyond  the  supposed  limits  of  the 
atmosphere  is  probably  duo  in  part  to  particles  of  matter  carried 
from  the  arch,  just  as  portions  of  the  platinum  wire  were  con- 
veyed by  the  currents  to  the  surface  of  the  glass  in  the  experi- 
ments of  Prof.  Pliicker — and  the  invisibility  of  the  streamers 
beyond  this  point  may  result  from  their  great  distance  firom  the 
ol:»erver  combined  with  the  greater  diffusion  of  t^e  current  and 
the  al»enoe  of  matter  to  be  illuminated.* 
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Wtataver  ma;  be  the  material  constitntiiig  the  amoral  arch, 
it  does  not  seem  capable  of  penetrating  the  denser  portions  of 
the  atmosphere  bat  rather  glides  over  them  with  a  horizontal 
motion.  Its  observed  form  and  motions  may  perhaps  be  most 
readily  expbuned  by  supposing  it  to  ori^nate  as  a  horizontal 
irtratum  of  cloud,  of  a  circular  form,  having  its  centre  vertical 
over  the  north  magnetic  pole.  Such  a  cloud,  if  repelled  by  this 
pole  and  attracted  by  the  south  magnetic  pole,  mnst,  in  com- 
mencing its  motion  aonthward  (if  there  be  any  coherence  between 
its  parts)  be  converted  into  a  rin^,  which  would  glide  over  the 
apper  surface  of  the  atmosphere,  its  diameter  constantly  increas- 
ing, like  that  of  a  circular  ripple  in  water,  as  it  moved  towards 
the  magnetic  equator.  In  this  case  the  ring  itself  would  always 
occupy  the  position  of  a  magnetic  parallel  of  latitude ;  and  the 
part  of  it  visible  from  any  place  on  the  sur&ce  of  the  earth 
would  appear  as  an  arch  with  its  ends  resting  upon  the  horizon 
and  with-  its  highest  point  on  the  magnetic  meridian.  Other 
similar  clouds  successively  formed  over  the  pole  and  then  im- 
pelled southward  would  present  the  same  phases,  and  when 
ihey  were  sufficiently  near  to  each  other,  an  observer  would  see 
several  concentric  arches,  as  is  the  ease  in  some  auroral  displays. 

The  material  composing  the  arch  seems,  in  the  steadiness 
and  mildness  of  its  light,  its  rolling  motion,  and  cloudy  appear- 
ance, strikingly  to  resemble  the  "  glow "  which  is  frequently 
seen  in  electric  discharges  in  vacuo  and  which  is  very  remarka- 
ble in  some  forms  of  the  "stratified  discharge."  In  the  "i^ro- 
ceedings  of  the  Royal  Society,"  vol.  x,  Nos.  38  and  89,  Mr.  J. 
P.  Gassiot,  in  giving  the  results  of  numerous  experiments  upon 
the  electric  d^harge  through  bis  carbonic  acid  vacuum  tubes, 
describes  many  varieties  of  the  "  stratified  discharge."  In  some 
instances  several  luminous  cloud-like  concentric  envelopes  sur- 

tt«iw«  a*  plBtimnn  b«iiig  inwdSdcnt  (o  renstit;  and  the  great  bei|;ht  to  wbidi 
mrond  atreMnon  an  Men  to  azteod  raDdera  it  probable  that  tbelr  vioibilitj  is  dua 
to  natter  to  tnusportcd  from  tbe  aaroral  ardi — sod  since  the^  are  illuminated  in- 
■tantaneonalj'  tbroiigfaoiit  titea  Thole  leiwth,  tJu  e^oetty  of  the  partitltt  of  mattm 


ense  hciKhla  and 
ks  thej  fraquenttj  do,  with  great 
_  is  of  the  earth  are  strifcinKly  analc^oua  to 

the  tails  of  comets  shot  out  from  the  DDclens  vith  inconceiTable  Telocity  and  main- 
taining their  rectilinear  form  while  iweeping  arouDd  the  ran,  in  perihelion,  notwtth- 
■taoding  their  prodigions  length  and  great  aognlar  Telodtj. 
Cmneta  fteqiienUj  approadi  no  near  to  the  aun  that  we  might  well  expect  derel- 

r«nla  of  electric  eoergr  inoonipanbl;  MirpMring  anjilUng  presenting  itself  npoo 
earth  ;  aod  if  amtrral  enrrente  can  tniwport  particlea  of  onr  atmoepbere  to  a 
diataoce  «f  tereral  bnodred  miles  beyond  lie  Umlta  we  may  readily  ooncdTe  that 
similar  forces  may  carry  portions  of  the  extremely  rare  material  oompotii^  the  en- 
Tslope  of  a  comet  to  a  distance  of  eien  millioni  of  miles  frtnn  the  Ducleni.  Hh) 
tomieioD  ma;  therefore  be  indnlged  that  the  teal  of  a  eomul  timpij/  iitjieat**  fA* 
pontion  of  a  ttrtam  of  tltdrieily  rtndtrtd  vitiblt  iy  ill  iUwrnnatien  iifprnttietm  s^ 
matUr  <m>oA  it  it  Miufonfly  trantporUtigfrom  th*  nit^InM  with  tht  MMe^y  ^  tUa- 
tneity  ittlf. 
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rounded  one  of  the  tenninals,  irhilBt  in  others  dond-like  n 
of  light  were  saccessively  developed  from  one  of  the  terminals, 
whence  they  passed  towards  the  other  terminal  and  were  thos 
arranged  in  a  line  between  them — their  development  being 
greatly  promoted  by  the  presence  of  a  powerful  magnet 

With  &  water-battery  of  8600  cells,  these  are  represented  as 
&int  and  oloudy  in  tfaotr  appearance ;  and  with  Grove's  nitric- 
acid  battery  of  400  cells  although  the  action  was  so  intenBe  that 
they  became  extremely  bright  mey  atill  retained  their  dond-like 
form  and  motion.  In  describing  experiments  made  with  this 
battery,  the  exhausted  receiver  being  placed  between  the  poles 
of  the  large  electro-magnet  of  the  Boyal  Institution,  Mr.  G.  Bavs, 
"On  now  exciUng  the'magnet  with  a  battery  of  ten  cells,  emil- 
gent  strata  were  drawn  out  from  the  positive  pole  and  passing 
along  the  upper  or  under  surface  of  the  receiver,  according  to  the 
direction  of  the  current.  On  making  the  circuit  of  the  magnet 
and  breaking  it  immediately,  the  luminous  strata  rushed  bora 
the  positive,  and  then  retreated,  cUmd  following  cloud  vnth  a  deHb- 
eraie  motion,  and  appearing  as  if  swallowed  up  by  the  poaitire 
electrode." 

In  another  experiment  with  the  hitric-acid  battery  Mr.  G-. 
says,  "  four  or  five  clond-like  and  remarkably  clear  strata  came 
out  ftoTD.  the  positive,"  These  were  large  tens-shaped  masaea 
arranged  at  regular  intervals  between  the  terminal  wires,  their 
flattened  surfaces  facing  these  terminals,  aa  shown  in  fig.  2, 
pl.V,  which  is  copied  from  Gaffliot's  figure  (Proceedings  of 
Eoyal  Society,  vol.  x,  No.  89,  p.  401). 

Mow  if  in  this  case  we  imagine  a  small  glass  globe  placed 
with  its  centre  directly  between  the  wires,  it  is  evident  that 
each  of  these  cloud-like  discs  aa  it  "came  out  &om  the  positive" 
towards  the  negative  terminal,  must,  while  passing  the  glass 
globe  be  pierced  by  it,  and  be  converted  into  a  ring,  (see  fig.  8,) 
juBt  as  the  auroral  cloud  was  supposed  to  take  the  annular  rorm 
m  gliding  over  the  spherical  surrace  of  the  non-conducting  at- 
mosphere. 

T/iia  part  of  Ae  auroral  display  may  iher^bre  prove  to  be  aome 
modifitK^ion  of  the"  stratified  discharge  " — the  magnetic  poki  of  the 
earth  b^ng  the  terminals,  aiid  the  auroral  arches  being  analogous  to 
the  doud-Wce  masses  of  l^ht  or  glow  described  by  Gaasiot,  the  mag- 
netism of  the  earth  aiding  in  their  development.* 

*  The  folloirltm  dMcrlpUdi  of  mDotbir  of  theaa  czperinHiiU  alio  ■nwiii  m^w- 
ti*«  of  aDTonl  pheoomeiu : 

'  With  Um  iiwnetiTa  ooil  Uh  ditdiwg*  io  146  eihiUta  a  Im^  elond-lika  Imni. 
DOKtr  oo  tha  plate,  which  in  those  ezpatlmenti  vm  aIitbti  mad*  tb*  D^atira 
UmunaL  On  the  poaltiTe  wire  miDnta  luminoas  spots  wete  iriiibl«^  At  inUrwUt 
amamlly  bg  *anu  nuUtn  mtimiie  aetten,  Jlaihet  of  bright  ttratifitd  tight  aouM 
iart  tJtniifk  tit  Mcumt,  but  %  carefally  adjiuting  the  contact  bnakar  tha  dl»- 
(harga  could  be  made  to  pan,  prodndng  a  vhite  glow  oa  the  ne^tive  plata, 
wiUMot,  to  the  eje  affurdltig  an;  appearaDce  of  aa  intermittent  dUchai^.' 


Vieaed  a$  em  electric  diteharge.  817 

In  the  "  London,  SdinbTi^h  and  Dublin  Philosophical  Ifaga- 
nae"  for  December,  1860,  Frof.  Bijke  of  Leyden  mentions  that 
M.  Ferrot  had  shown  that  the  spark  from  a  Buhmkorff  coil 
ooosiste  of  a  bright  point  of  light  combined  with  a  "  Inminona 
abnosphere  that  adnuta  of  being  displaced  hj  a  current  of  air  or 
gas,"  which  he  had  eoooeeded  in  eeparatina;  &om  it ;  and  that 
while  the  ordinary  spark  ia  entirelj  imaffeoted  hj  magnetio 
foroe,  "  SUb  btminouB  atmoiphere  appears  a^eciod  in  preciidy  ihe 
tame  manner  <u  the  voltaic  arc  under  similar  circumstances!"  Now 
as  the  voltaic  arc  tends  to  revolve  around  the  pole  of  a  magnet,  . 
this  "  liiminous  atmosphere  "  or  glow  most  do  the  same ;  and  if 
the  material  composing  the  auroral  arch  be  of  the  same  nataie 
we  ahoold  expect  it  also  to  revolve  &om  east  to  west,  or  the 
reverse,  aronod  the  inagnetio  pole  of  the  earth — the  direction  of 
its  motion  corresponding  with  that  of  the  streamers.  In  the  dis- 
play of  August  2Sth,  1^9,  Buch  was  actoallj  observed  to  be  the 
eas^  the  &agments  composing  the  arob,  as  well  as  the  streamer^ 
having  a  rapid  motion  from  east  to  west* 

The  foregoing  considerations  seem  to  render  it  probable  that 
the  aurora  is  essentially  an  electric  discbarge  (see  fig.  4,  FL  YI) 
between  the  magnetio  poles  of  the  earth,' — leaving  the  immediate 
vicinity  of  the  north  magnetio  pole  in  the  form  of  clouds  of  elec- 
trified matter  which  float  southward  through  the  atmosphere  at 
a  height  of  forty  miles  or  more  from  the  earth,  sometimes  to  a 
distance  of  more  than  thirty  degrees  &om  the  pole ;  that  whilst 
they  are  thus  moving  forward  with  a  comparatively  slow  and 
steady  motion,  or  sometimes  even  remaining  almost  stationary 
for  a  long  time,  bright  streams  of  electricitv  are,  from  time  to 
time  suddenly  shot  out  from  them  in  a  nearly  vertical  direction 
— that  is  to  say  in  the  ms^etic  curves  corresponding  to  the 
points  fivm  which  they  originate :  that  these  curves,  ascending 
to  a  great  height  beyond  uie  atmosphere,  then  bending  more 
and  more  southward  and  downward  until  tbey  finally  reach  cor- 
responding points  in  the  southern  magnetio  hemisphere,  are 
the  pathways  by  which  the  electric  currents  pass  to  their  desti- 


Uttl*  Dorili  of  tbe  weat  poiiit.    J)wi'>g  the  txillmet  of  f  A<  are  if «  cmutituml  v^tltr 

ptutedin  a  rapid  and  eeat^at  ammt  from,  Eatt  to  tTwt;  and  toon  kfter  th«  are 
' ''  '    "     '  B  (the  extremities  hoireTeT  advtmced  but  little)  in  a 

□oed  ita  progren  antil  ic  deaauided  u  rnBoy  as  40° 
(  bnhen  up  into  parallil  pitati  wkieh  moted  mi^ttU- 

taUf  wMbeard,  and  gradtully  diminiahed  in  magnitade  and  luatre,  tiU  at  length 

tftrj  Teatiga  of  Um  are  diaqipeaied." 
Ja  mo«t  HToraa  the  H«b  U  ritnated  n  &t  nwth  that  it  ia  too  diatant  from  obaw- 

nn  in  tUa  latttada  to  p«n&it  tham  to  detannine  auTthiof  ai  to  Iha  motua  of  ita 
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nation;  and  for  sereral  hundred  miles  &om  the  e&iih  these 
carves  are  thus  "  traced  throagh  Bpace  in  the  most  distinct  nay 
and  illuminated  with  bright  electric  light " — and  farther  that  the 
magnetism  of  the  earth  also  causes  these  luminous  currents  and 
the  electrified  matter  composing  the  arch  to  revolve  around  the 
magnetic  pole  of  the  earth,  giving  them  the  motion  irom  east  to 
west  or  from  west  to  east,  wnich  the  BtreamerB  and  the  compo- 
nents of  the  arch  are  observed  to  have, 

DBSCEiPnair  of  plates. 
PI.  V,  Fio.  1. 
,    If  and  S — The  North  and  South  magnetio  palea  of  the  earth. 

It  and  « — The  poles  of  an  imaginaiy  magnet  rapreaentuig  the  magnetiira  of 
the  earth. 

A,  A',  B,  and  B'— Point*  on  the  aurfaee  of  the  earth. 

ab,  ed,  a'b',  e'd'  Ac. — Auroral  BtieBiaert. 

tf  and  t'f — SedJom  of  anroral  arches. 

2 — He  direction  of  the  leiiith  to  an  obserrer  at  A. 

The  MTOW*  «how  the  portion  of  the  dippine  needle  at  the  Mrend  pmnte  A,  A', 
B  and  B' — and  the  dotted  lines  repreaant  toe  magnetic  cnrres  panaing  through 
AnndE 

An  obserrer  at  A  sees  a  corona  haring  its  centre  at  a  —  the  itreamer  ab  being 
aeea  endwiwi  as  a  mere  spot  of  light,  and  the  itreamera  turrounding  it  appearing 
to  diverge  from  it  in  all  directions. 

An  observer  at  B  sees  a  corona  having  ita  centre  at  e. 

Fio.  2 — Ii  co[Hed  from  Gaasiot'B  figure. 

Fio.  3— Beprasents  an  inuginar;  modification  of  the  same  experiment. 
PL  VI,  Fro.  4. 

IT  and  S — The  North  and  South  magneUc  poles  of  the  earth. 

The  East  and  West  bandt  represent  anroral  arches,  upon  which  atand  the  itream- 
ers.  The  dotted  lines  represent  magnetic  curves,  and  the  arrow  on  one  of  the  archea 
shows  the  direction  in  which  the  strMmers,  and  the  componenta  of  the  arch  revolved 
ontheSBthof  Aug.,  ISSS. 

Philadelphia,  Jan.  Slat,  18«1. 


Art.  XX  V ilL~-Hemarha  won  the  AloU  of  Ebon,  in  Micronesia  ; 
by  E.  T.  DOANB. 

We  will  b^n  our  remarks  upon  the  Atoll  of  Ebon  by  refer- 
ting  in  a  general  way,  first,  to  that  section  of  Micronesia  which 
embraces  it,  known  as  the  Marshall  Islands.    The  name  is  that 

fiven  by  Krusenalem  in  honor  of  Gapt  Marshall  who  made  the 
ret  discoveries  there  in  company  with  Capt  Gilbert  The  dis- 
coveries date  back  seventy-two  years ;  the  first  island  was  seen 
in  1788,  the  last  being  discovered  only  in  1824. 

The  whole  group  Ilea  within  the  longitudes  166*  and  172° 
east,  and  4°  S9'  and  12°  north  latitude.  Of  the  atolls  of  the 
group,  some  are  large,  measuring  forty,  fifty,  and  sixty  miles  in 
circumference,  while  others  are  mere  bank-reefe,  two  or  three 
miles  in  eireumference.  Of  the  large  islands,  we  may  mention 
Jaluit  or  Bonham's  Bimaki  Korsakoff^  or  Bong-rik  a.na  Song-lab, 
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and  MIU  or  tlie  M'slgrave  IslAtids.  Of  the  mere  banlc-ree&,  we 
may  mention  Kilior  Sunter's  and  Lib  or  Princess  Island.  And 
we  woald  here  remark,  perhaps  no  group  of  the  Pacific  preaents 
a  more  t.mgled  mass  in  the  nomenclature  of  its  isUnds,  than  does 
the  Marshall  Islands,  and  especially  the  Ralib  range.  Some  of 
the  terms  we  have  given  above  may  perplex  the  reader  as  he 
attempts  to  trace  them  oot  on  ordinary  charts. 

The  Marshall  Islands  are  divided'  by  a,  deep  sea  aboat  one 
hundred  and  fifty  miles  wide — into  two  chains — the  Eastern  or 
Radak,  and  the  western  or  Ralik.  Their  general  bearing  is 
N.W  and  S.&.  The  Eastern  chain  poseesses  thirteen  atolls  and 
the  western  sixteen.  The  general  leaturea  of  these  atolls  are 
similar  to  those  of  most  coral  islands.  They  are  low — the 
reef-rock  in  none  probably  measuring  more  than  ten  or  twelve 
inches  in  elevation.  In  form,  however,  there  is  much  diversity. 
MUle  or  Mulgrave  island  is  nearly  a  parallelogram — Mfijuro  or 
Arrowsmith  is  oval ;  Ebon  circular — while  Jaluith  or  Bonham'a 
Island  and  Arlinglab-lab  or  Elmore  Islands,  and  many  others, 
are  without  any  definite  forms. 

The  atolla  vary  ia  fertility.  Those  south  of  8'  north  latitude 
possess,  from  all  native  accounts,  the  most  fertile  islets  and  the 
most  available  soil.  Their  fertility  may  be  accounted  for  from 
the  fact,  that  more  rain  &lls  upon  them.  Tbey  are  more  affected 
by  the  equatorial  belt  of  "constaDt  precipitation"  which  is  ever 
oscillating  backwards  aod  forwards  over  them.  Dead  leaves 
and  wood  rapidly  decay. 

It  is  an  interesting  fact,  anomalous  to  the  general  features  of 
coral  islands,  vide  Dana's  Coral  Is.  p.  24 — that  the  leeward  side 
of  these  islands  possesses  the  lai^fest  body  of  land.  Indeed  the 
windward  side  of  many  of  these  islands  is  entirely  destitute  of 
land — or  possesses  it  only  in  small  islets.  On  Jiliite  or  Mulgrave 
Islands  and  Mdjuro,  ArroioamiCh,  Jaluith,  Bonham's  Islands  and 
Ebon  islands  which  the  writer  has  visited,  this  is  emphatically 
true.  The  windward  aide  of  Majuro  is  possessed  only  of  small 
islets,  while  the  leeward  side  is  one  oontionous  strip  of  land, 
twenty -five  miles  long.  JaluWi  is  much  like  this ;  perhaps,  how- 
ever, it  has  not  so  continuous  a  piece  of  land  on  the  leeward 
side — though  there  is  here  the  most  fertile  soil.  On  Ebon  this 
ia  likewise  true. 

An  explanation  of  this  feet  may  perhaps  be  found,  in  the 
strong  winds — the  "  N.E.  trades  "  sweeping  with  all  their  force 
for  one  half  the  year  over  these  reefs.  These  strong  winds  and 
the  heavy  sea  they  raise,  tend  to  sweep  off'  the  materia]  which 
might  accumulate  there ;  and  bearing  some  portion  on  across 
the  lagoon  to  the  leeward  side  is  there  lodged,  and  helps  forward 
most  rapidly  the  accumulation  of  the  "  beach  formation," 

The  fact  has  been  stated,  that  the  northern  atolls  of  the  Mar- 
Am.  JovtL  Bci.— Sbcosd  Sbbiw,  Vol.  XXXI,  No.  93.— Hit,  188L 
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shall  islaods  are  rather  Babsiding  than  otherwise ;  Tide  Dati&'B 
Cora]  Ib.,  p.  1S4.  It  may  be  aaked,  is  this  not  rather  apparent 
than  re^?  Maj  not  the  Einall  amount  of  wooded  land  found 
there — for  thU  is  the  basis  of  the  statement — be  owing  rather  to 
the  heav7  seas  and  winds  which  there  prevail?  The  natives 
ever  speaK  of  the  heavy  winds  of  that  latitude,  12"  N.  Islands 
have  been  desolated  bj  them.  We  feel  disposed  to  ofiEer  this  as 
a  solution  of  the  fact. 

Another  &ct,  we  would  state  as  common  to  the  whole  ^roup 
—is  the  existence  of  large  ship  channels  on  almost  every  side  of 
the  lagoon.  MiUe  possesses  four  large  ones — three  of  them, 
and  one,  the  largest  of  all,  on  the  windward  side.  Jaluiih  has 
its  reef  pierced  by  as  many — and  much  in  the  same  position. 
While  MaiuTo  has  its  channel  on  the  windward  side  only,  and 
Ebon  on  the  leeward,  we  cannot  speak  of  more  from  personal 
observation — though  the  natives  say  the  other  islands  possess 
many  channels  and  in  much  the  same  position  of  thoie  above 
mentioned. 

With  these  remarks  upon  the  general  features  of  the  Maishall 
islands,  we  proceed  to  remark  upon  the  atoll  of  Ebon. 

The  position  of  this  atoU  is  4*  39'  north  latitude,  168°  49'  30" 
east  longitude.  This  is  the  position,  from  the  anchorage  of  the 
ship  "Morning  Star"  in  the  Lagoon.  The  atoll  is  the  most 
southern  one  of  the  EaUk  range.  It  was  discovered  May  25th, 
1824,  by  Capt.  George  Bay  who  named  it  Boston  Island.  In 
1834  Capt.  Covel  thought  it  a  new  discovery,  when  it  took  his 
name,  by  which  it  is  onen  called.  The  atoll  is  nearly  circular 
and  measures  some  twenty  or  twenty-five  miles  in  circumference 
Except  the  passage  on  the  west  side  of  the  reef,  there  is  no  other, 
not  even  a  boat  passage,  in  the  whole  circumference  of  the  atolL 
The  reef  however,  at  full  tide,  can  be  crossed  by  native  craft. 
There  is  a  tradition  that  once  a  passage  existed,  of  sufficient  ca- 
pacity to  admit  ships,  on  the  K.E.  side,  and  that  it  was  destroyed 
however  by  some  powerful  spirit,  in  his  rage,  and  the  present 
passage  opened. 

The  natives  possess  also  an  interesting  tradition  concerning 
the  existence  of  a  high  island  as  having  once  occupied  the  -most  of 
the  lagoon.  It  is  said  the  tall  hills,  covered  with  bread-fruit  and 
cocoanut,  reared  themselves  where  now  the  flats  in  the  lagoon 
exist.  It  is  said  also  that  what  must  then  have  been  the  barrier 
reef  possessed  land,  which  is  now  Ebon  islet.  The  present  paas- 
^e  IS  twelve  or  fourteen  fathoms  deep,  and  at  the  infiowing  and 
outflowing  of  the  tide  has  necessarily  a  very  strong  current, 
being  the  only  outlet  for  the  whole  lagoon — when  the  waters 
are  lower  than  the  reef.  As  it  flows  in,  sfaicst  a  strong  wind. 
its  presence  may  be  traced  quite  across  the  lagoon,  from  the 
ripple  of  the  waters  and  the  white  caps.  The  reef-fiats  near  the 
passage  in  the  lagoon  are  being  covered  with  sand  and  other 
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oonl  debriB — the  oacleas  of  some  Tbtore  islet  The  small  coral 
patches  in  the  lagoon  are  all  oovered  with  a  few  inches  of  water 
Kt  low  tide. 

Ebon  is  the  largest  islet  on  the  reef)  as  shown  on  the  ao 
companving  aketcn — and  gives  name  to  the  whole  atoll.  Ita 
length  nom  point  to  point  is  about  eight  miles.  A  singular 
feature  is  found  npon  it,  a  ledge  of  coral  conglomerate.  The 
map  by  the  sign  **  presents  its  position.  On  the  north  end  of 
the  islet  it  projects  itaelf  free  &om  all  soil  or  sand ;  and  its  course 
u  mailed,  can  easily  be  traced  by  ita  repeated  outcropping.  The 
land  which  lies  on  the  sea  side  is  of  considerably  more  recent 
fbimatioii  than  that  on  the  lagoon  side.  The  di&rence  is  very 
perceptible.    The  ledge  or  embankment  was  formed,  no  doubt^ 
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mainly  from  the  wash  of  the  lagoon.  This  is  seen  from  its  lam- 
ination sloping  that  way.  It  undoubtedly  served  an  important 
purpose  in  catching  sad  holding  the  finer  materials  thrown  up 
Dotn  the  lagoon. 
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At  the  S.W.  bend  of  the  idet  the  surface  is  quite  nneveD, — 
hills  and  vales  in  miniature  form  and  size  show  themBelves. 
They  are  formed  no  doubt  by  the  drift  of  the  sand — blown  up 
into  little  hillocks.  From  its  elbow  round  to  the  K.£.  point  the 
islet  possesses  but  little  soiL  It  is  however  covered  witn  a  qaJte 
heavy  growth  of  bushes  and  trees,  all  poasesaing  a  very  rich 
and  deep  green  color — and  this  is  indeed  cbnracteristic  of  the 
foliage  of  the  whole  island.  It  has  none  of  that  sickly  yellow, 
half  Dourlahed  hue,  which  we  find  upon  nanv  coral  islands — ■ 
those  especially  of  the  Kingsmill  group.  On  EbH)n  all  lie 
growth  is  beautiful.  There  is  soil  and  lain  enough  to  nourish 
well  the  tropical  vegetation. 

I  have  not  been  able  to  obtain  an  exact  classiflcation  of  the 
plants  of  this  atoll.  More  than  fifty  distinct  species,  however, 
will  be  found.  We  will  mention  some  which  enter  chiefly  into 
the  support  of  native  life.  The  Artocaipus  is  repr^ented  by 
some  eight  or  ten  varieties,  one,  the  A.  iniegrifolia — and  the 
rest  A.  incUa.  The  Pandanua  odoratissimus  ia  represented  by 
some  twenty  varieties.  Its  fruit  enters  largely  into  the  native 
food.  It  is  prepared  in  large  rolls  enclosed  with  its  own  leaf, — 
and  may  be  kept  for  years.  The  cocoanut  {Cocoa  nuciTem)  ia 
represented  by  some  ten  varieties  distinguished  only  by  the  nut. 
Two  varieties  of  tarro  (Arum  eaculentum)  is  quite  plentifully 
grown.  It  is  raised  in  large  beds  prepared  somewhat  for  it. 
These  beds  differ  from  those  found  on  the  Kingsmill  islands. 
They  are  not  as  there,  excavations  carefully  worked  out  and 
good  soil  prepared  and  worked  in.  They  seem  in  a  measure  to 
be  natural  excavations,  perhaps  the  sunken  hollows  between 
hillocks.  These  hollows  with  some  little  preparation  would 
answer  the  purpose: — at  least  their  origin  at  this  day  is  un- 
known. If  a  native  be  asked  concerning  them,  he  invariably 
refers  them  to  the  work  of  spirits.  Around  the  margin  of  these 
arum  patches,  are  grown  bananas  in  quite  plentiful  crops.  And 
the  larger  islets  have  just  sufficient  to  raise  oranges  and  figs, 
which  the  missionaries  are  now  growing. 

This  atoll  ia  the  home  for  a  few  varieties  of  birds.  But  in 
this  feature  of  the  island,  the  contrast  is  as  wide  between  the 
"low  coral"  island  and  the  "high  volcanic"  one — as  between 
their  natural  features.  The  high  islands  of  Micronesia  are 
largely  supplied  with  the  feathery  tribe, — ^but  thia  atoll  can 
claim  only  a  very  few  birds — and  with  two  or  three  exceptions 
these  are  all  water  fowl.  There  are  a  few  Columbidte,  Carpophaga 
oceanica,  which  manage  to  elude  the  keen  search  of  the  natives. 
These  birds  are  occasionally  beard  cooing  away  in  the  tops  of 
some  quite  isolated  bread-fruit  tree.  A  Cuculus  gives  forth 
occasionally  its  sharp  whiatle — and  these,  with  the  addition  of 
another  land  bird  whose  species  I  have  not  been  able  to  learn 
— are  all  the  feathery  aongstera  this  atoll  can  claim. 
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The  sbores  of  the  reef  at  low  tide,  &nd  the  bare  rocks,  are  a 
little  enlivened  by  the  brown  and  white  Heron.  Small  flocks  of 
snipe  {Sxlopajc)  gather  on  the  sand  bars — or  single  individuals 
are  ranning  along  the  beach  picking  up  food.  An  occasional 
plover  {Charadriiu)  is  to  be  seen.  Sea  swallows  {Slema  stolida 
and  iSierna  minute)  are  skimming  the  waters  of  the  lagoon,  or 
resting  on  the  beach.  A  Boobj  {Lula)  now  and  then  is  seen 
sailing  over  the  island.  His  home  is  unknown  to  the  natives. 
Hifl  want  of  caution  is  clearly  seen  in  the  easy  way  a  native 
will  ascend  a  tree  in  which  the  bird  is  roosting  and  with  a  slip- 
noose  capture  him.  An  interesting  explanation  of  the  origin  of 
the  single  variety  of  the  Cuculus  is  given  by  the  natives — so 
skiUful  has  this  bird  been  in  concealing  its  birth-pkce.  As  tho 
natives  find  it  only  full  grown  they  say  that  it  is  born  and  nour- 
ished in  the  clouds  and  falls  to  the  earth  of  full  size. 

At  least  five  species  of  reptiles  are  found  on  the  atoll.  Four 
are  of  the  Lacertinidae — and  one,  Geckotidte.  The  Gecko  readily 
domesticates  himself,  and  lives  upon  the  house  flies  and  gnats 
he  finda     The  LacertinidEe  find  their  homes  on  trees  and  bushes. 

The  varieties  of  insects  are  interestingly  numerous.  It  might 
seem  as  though  these  atolls,  so  comparatively  recent  in  their 
origin  would  be  but  feebly  represented  by  any  varieties  of  ani- 
jnaJ  life.  But  the  entomologist  will  find  here  not  an  uninteresting 
field  of  study.  The  most  common  kind  of  Insect  is  the  par- 
asite Pidicuius,  disgustingly  numerous  in  the  heads  of  natives; 
a  large  size  Libellula,  dragon  fly,  is  quite  numerous,  and  a  few 
of  the  dinmal  and  nocturnal  Lepidoptera  are  found.  Of  ants 
and  mosquitoes  and  fiies  there  are  large  swarms.  Of  the  cuiex 
there  is  probably  a  new  kind,  which  might  be  called  tjiumal 
culex.  They  are  very  small  and  almost  as  numerous  as  those 
more  commonly  seen  at  night  Of  Scolopendra — Centipedes — 
there  are  many  to  be  found  and  of  rather  formidable  size — though 
■we  rarely  hear  of  their  biting  any  one. 

There  are  several  varieties  of  Spiders.  The  scorpion,  though 
found  on  the  atoll  is  small  and  harmless. 

The  Crustacea  are  numerous  on  land  and  in  the  water.  We 
seem  to  have  a  great  abundance  of  the  Faguridie — hermit  crabs. 
I  have  thought  they  were  more  numerous  on  these  coral  islands 
than  on  the  volcanic  ones. 

The  Mollusca  too  are  abundant  Some  rare  specimens  are 
foond.  The  orange  cowry  is  common  to  some  of  the  Lagoons. 
Zoophytes  also  ore  numerous,  as  would  be  supposed  in  these 
waters.  A  valuable  and  quite  abundant  sponge  is  also  found  in 
some  of  the  lagoons  and  the  Marshall  islands. 

It  will  be  noticed,  on  the  reef  of  this  atoll,  that  besides  the 
islet  of  Wxm  there  are  nineteen  others.  All  of  them  are  much 
smaller  tban  Ebon,  tbongb  for  their  size  th^  are  equally  fertile. 
Some  of  them  seem  to  oe  veritable  fairy-lands — so  eon  is  the 
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green  grass  wbioli  covers  them — and  tlie  deep  sbftde  of  the  id- 
terlaced  bushes  and  tnajeatically  tall  bread-fruit  trees,  throwing 
out  their  long  aireeping  arms  like  the  monarch  oak — 

— "  Who  hiB  mled  in  the  gnm  wood  long." 
In  the  growth  of  some  of  these  islets,  we  hare  perha^  some 
interesting  fiicts  connected  with  the  rate  of  growm  of  islets  or 
coral  reefs.  Sikri  is  an  islet  containing  not  more  than  an  acre  of 
land.  A  few  Pandanus  self-sown  from  seed  washed  there  by 
the  waters  of  the  lagoon  or  sea,  have  taken  root.  And  there  are 
a  few  bushes, — a  variety  which  I  have  noticed  as  growing  only 
on  the  frontier  soil  of  an  islet— soil  which  is  but  little  more  than 
sand.  From  the  leaves  of  these  bushea  and  Pandanus,  soil  is 
very  slowly  forming.  But  the  present  age  of  the  islet  is,  as  stated 
by  a  native,  who  saw  it  wheu  only  a  sand  banJc  washed  by  the 
tides — some  tkirty-Jive  years.  He  remembere  it  when  a  boy  as 
only  a  sand  bank.  Now  it  has  a  litlk  soil  and  fiw  bushes.  The 
islet  Nanming  he  describes  as  once  only  a  sand  bank.  It  is  now 
about  the  same  size  and  condition  as  Bikri.  These  facts  are 
not  stated  of  course  as  definite  for  determining  the  rate  of  growth 
of  coral  islets — for  into  such  a  calculation  many  other  circum- 
stances might  enter,  such  as  the  position  of  the  reef  for  catching 
and  holding  the  washed-up  matter,  &e.  But  we  may  learn  from 
the  facts  here  given,  that  the  growth  of  land,  like  the  growth  of 
the  reef-rock,  is  very  slow. 

Near  the  southern  extremity  of  Toko  (opposite  x  on  the  map) 
some  thirty-Jive  years  since,  there  was  a  passage  sufficiently  large 
to  let  a  proa  pass  over  the  reef  between  what  was  then  two  islets. 
Now  that  passage  has  been  £lled  up,  and  large  bushes  grow  there. 
The  only  tree  of  any  size  is  the  cocoanut  and  Pandanus,  which 
have  been  planted.  This  feet  we  would  state  as  illustrative  of 
two  points — one  bearing  on  the  fact  we  have  j  ust  referred  to — the 
rate  of  growth  of  an  islet— and  the  other,  that  large  islets  are  made 
by  stringing  as  it  were,  together  several  small  ones.  It  may  be 
questioned  whether  a  large  islet,  say  some  two  or  three  miles 
long,  is  one  continuous  production;  it  was  rather  formed  by 
several  smaller  islets  becoming  attached  and  the  whole  in  time 
becoming  one  large  islet.  Thia  fact  I  think  can  be  clearly 
proved  to  have  been  the  case  with  the  growth  of  the  islet  of 
Ebon.  There  are  several  spots  which  may  be  indicated  as 
the  welding  points  of  small  islets.  These  places  are  usually  nar- 
rower, and  less  overgrown  with  bushes  and  trees,  and  possess  a 
thinner  soil  than  other  parts  of  the  whole  islet.  Then  again 
there  are  places  which  are  expanded,  just  as  if  they  had  been  the 
central  nucleii  of  the  islets.  These  are  heavily  wooded — have 
large  bread-fruit  trees  and  other  trees  of  apparently  an  old  age, 
growing  upon  them.  We  have  reason  to  believe  that  all  me 
islets  of  this  atoll  will  in  time  be  thus  united,  and  thus  the 
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whole  reef  poesess,  bo  fiu:  as  it  goes,  one  nnbrokea  ohaplet  of 
T^etatioD. 

We  are  now  deeply  interested  in  watching  the  fermaUon  of 
sandbanks  at  one  or  two  points.  As  yet  they  are  shifting  about 
— as  the  winds  and  seas  prevail  for  a  given  time  from  any  quar- 
ter ;  they  are  as  yet  covered  by  high  tides.  One  of  these  sand 
hanks  is  between  Hai-armeth  and  the  northern  point  of  Ebon, 
We  may  not  live  to  see  it,  but  we  believe  that  this  sand  bank 
will  yet  become  fixed — will  enlarge  itself — catch  some  Boating 
seeds  and  appropriate  them  and  then  there  will  be  another  green 
islet  on  the  reef.  This  will  again  expand  itself  and  become  the 
connecting  link  of  Ebon  and  Eni-armath — thus  completing  the 
length  of  the  green  band  of  this  Ebon  islet  on  its  northern  ex- 
tremity. 

Kbctt  AtoU,  HftnlnUl  lakod,  Ukrooen*,  An;.  ISth,  IBBa 


Art.  XXIX. — On  Normal  quasi- Vision  of  the  Moving  Bhod- 
corpuscles,  loilhin  the  Retina  of  the  Human  Eye;  by  Levi 
Reuben,  M.D. 

I,  While  observiDg,  in  the  sommer  of  1857,  the  apparent 
changes  in  the  colors  of  natural  bodies,  due  to  transmission  of 
the  light  from  them  through  various  colored  media,  I  looked 
through  a  thick  plate  of  deep  blue  cobalt  glass  at  a  clear, 
bright  sky ;  and  upon  so  doing,  I  at  once  noticed  an  appearance 
of  movement  of  numerous  minute,  shining  or  lucid  points,  and 
seemingly  in  the  space  a  foot  or  more  forward  oi  the  eyes. 
These  appearances,  as  then  and  often  since  observed,  may  be 
thus  described: 

1.  The  earliest  impression  was  that  some  of  the  lucid  objects 
showed  as  mere  points,  others  as  bead-like  bodies.  The  bead- 
form  is,  however,  in  this  experiment,  an  illusion,  and  due  to  a 
quick  circuitous  movement  of  some  of  the  points. 

2.  The  movements  were  by  regular  impulsions,  or  in  jets ;  and 
as  if,  at  each  jet  a  new  troop  of  these  objects  entered  suddenly 
in  all  parts  of  the  field  of  view — these  moving,  as  the  eye  would 
pronounce,  distances  varying  from  i  to  :J  of  an  inch,  and  then 
mainly  but  not  all  disappearing  just  before  the  next  accession, 

3.  Owing  to  the  quick  movement,  the  effect  was  as  if  so  many 
fine  lucid  lines  were  rapidly  traced ;  and  these  were  seen  at  the 
same  moment,  throughout  the  whole  of  the  length  already 
named ;  or,  sometimes,  the  first  formed  extremity  of  the  line  was 
observed  to  vanish  first.  The  lines  were  apparently  not  of  light 
or  color,  but  rather  oi  glistening,  or  lustre. 

4.  The  jets  were  always  sensibly  synchronous  with  the  pulsa- 
tions of  the  heart;  the  duration  of  the  lines,  from  the  half  to  the 
whole  of  a  pulsation. 
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6.  The  morements  were  in  all  directions ;  in  lines  stnttglit  or 
contorted ;  generally  indicating  Bome  divergency  from  certain 
poiuts  or  fro[Q  along  certain  lines ;  and  only  to  be  traced  after 
some  practice. 

6.  Thus  aided,  however,  it  soon  became  evident  that,  as  long 
as  the  eye  was  not  Ehifted,  the  moving  objects  kept  in  each  part 
of  the  field  to  certain  directions,  upward  along  one  narrow  band, 
downward  or  obliquely  along  anomer,  oa  if  confined  to  particular 
channels  or  paths. 

7.  The  blue  glass  showed  the  movements  beat ;  but  the  eyes 
were  not  at  the  time  actually  directed  to  the  apparent  place  of 
the  aicy,  but  so  that  the  optic  axes  met  in  the  space  seemingly 
occupied  by  the  moving  objects — not  more  than  four  feet  from 
the  eyes. 

8.  With  this  glass,  there  was  no  difficulty  in  converging  the 
eyes  to  this  space.  The  objects  appeared  so  distinct,  that  the 
vision  seemed  involuntorilv  adjusted  to  them. 

8.  Yet  it  was  easy  to  observe  that  if  the  eyes  were  forcibly 
directed  to  the  sky,  or  if  in  any  way  the  direction  of  the  axes  to 
the  apparent  field  of  the  shining  points  was  lost,  the  latter  were 
less  distinctly  perceived  ;  and  with  media  of  most  colors  other 
than  the  deep  blue,  were  wholly  lost 

The  facts  can  only  be  reconciled  with  the  hypothesis  that  the 
lucid  lines  are  quasi-visible  traces  of  the  corpuscles  of  the  blood 
moving  in  vessels  in  the  retina ;  and  that  tney  were  such,  I  be- 
came convinced  during  the  first  observation  of  them.  That  the 
blood  can  be  only  that  of  vessels  in  the  retina,  becomes  certain 
when  we  remember — 

a. — That  these  vessels  lie  in  the  anterior  half-depth  of  the 
transparent  retina  itself 

b. — That  the  vessels  of  the  choroid  coat  lie  behind  the  retina 
or  laterally  to  it,  and  imbedded  in  absorbent  or  black  pigment 

c. — That  in  the  eye,  subsequent  to  birth,  there  are  no  vessels 
other  than  those  in  the  retina,  that  lie  in  the  course  of  the  coDe 
of  rays  admitted  by  the  pupil. 

Thus,  these  apparently  trifling  observations  acquire  at  once 
both  a  physiological  and  a  psychological  interest,  as  showing  the 
visual  surface  and  the  objects  positively  impressing  it  brought, 
certainly,  to  their  extreme  limit  of  contiguity  1  I  have  called 
this  (^afi-vision,  because  it  does  not  arise  from  the  presence  of 
any  object  the  rays  from  which  are  brought  to  foci  by  the  crys- 
tnlline  lens ;  that  is,  the  case  is  not  one  of  ordinary  vision.  Yet 
there  is  a  positive  impression  on  the  retina,  and  of  just  such  kind 
that  the  mind  interprets  it  into  the  vision  of  real,  glistening  ob- 
jects in  the  air.  The  cause  is  a  subjective  one  (physiologically 
considered) ;  but  the  perception  (so  far  as  the  mind  is  concerned), 
is  clearly  cbJKtive  and  real    That  the  phenomenon  was  not  due  to 
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any  conditioQ  of  my  own  ©yea,  I  determined  in  my  first  experi- 
ment by  desiring  several  others  who  were  present  to  look  toward 
the  aky  throagh  the  blue  glass :  every  one  (among  them  a  little 
girl  not  quite  seven  years  of  age)  readily  discovered  and  cor- 
rectly described  the  general  characters  of  the  movement. 

With  lighter  hlues,  the  moving  points  were  less  distinct  and 
fewer;  through  a  cfes^  ^«en,  pretty  distinct ;  but  iaintly  and  not 
easily  visible  through  light  grten,  or  through  orange.  Subse- 
quently I  discovered  them  in  tolerable  distinctness  on  directing 
the  unaided  eyes  toward  the  dty,  or  toward  cloud-surface  not 
too  dark.  In  all  these  cases,  diffused  or  daylight  was  the  agent 
of  vision.  With  all  but  the  deep  blue  or  green,  or  a  bluish-greeti 
glasa,  considerable  practice  and  some  effort  are  requisite  in  order 
to  Jbcua  the  eye  properly,  an  effect  that  seems  to  be  secured  at 
the  aame  time  with  the  converging  of  the  optic  axes  on  the  proper 
field,  for  each  hue  employed.  The  greatest  dif&culty  is  experi- 
enced, as  later  experiments  have  shown,  with  yeUow,.  violet,  and 
red  glasses ;  and  with  these,  ccHisequently,  the  visioQ'  of  the  lines 
is  veiT  fugitive  and  nncertain,  while  their  number  is  Hnall. 

In  Mackenzie's  "  Diseases  of  the  Sye,"  the  phenomenon,  as 
witnessed  by  the  unaided  vision  directed  toward  the  sky,  is  men- 
tioned as  having  been  noticed  at  di^erent  times  by  different  ob- 
aerveis.  I  am  not  aware  that  before  the  observations  I  have 
now  detailed,  any  one  had  noted  the  special  applicability  of  col- 
ored media,  or  the  saperiw  vividneas  affordra.  by  use  of  the 
cobalt-glass. 

Regarding  this  glass  as  t^hromatio — cutting  off  mainly  both 
extremities  and  ^o  the  rays  of  the  middle  of  the  spectrum 
transmitted  throngh  it,  and  allowing  the  passage  of  two  bands 
chiefly,  the  one  blue,  the  other  a  hue  of  red,  I  was  first  led  to  be- 
lieve, that,  in  connectioa  with  action  of  the  blood-discs  as  lenses, 
dichrtKna^m  in  the  medium  furnished  an  explanation  of  these 

Shenomena.  And,  according  to  Wollaston's  analysis  of  the 
ght  reflected  &om  the  atmosphere,  this  is  comparable  to  that  of 
a  dichromatic  medium,  blue  and  red  being  also  marked  elements 
in  it. 

The  anbeiance  of  the  results  now  stated,  with  an  exception  or 
two  not  toQching  the  essential  features  of  the  phenomenon  or 
explanation,  I  presented  before  the  Photographical  Society,  of 
this  cit^,  Jnne  ISth,  1859,  and  more  fully  at  the  meeting  follow^ 
ii^.  Not  then  finding  leisure  to  follow  out  my  intention  of 
oSring  an  account  of  the  subject  for  the  pages  of  this  Jour- 
nal, I  furnished  a  brief  statement  to  Mr.  Seely,  and  it  appeared 
in  the  Journal  of  Photography  published  by  him,  July  15tb, 
1859.  Professor  Rood's  observations,  in  this  Journal,  Septem- 
ber, 1860,  recalled  the  consideration  of  the  siibject,  e^>eeially 
Ast.  ioVK.  SCL— Skohd  Smu,  Toi.  XXXI,  Ho.  08.— ItxT,  UBL 
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BS  I  was  already  able  to  add  Bome  other  and  quite  aa  an- 
gular aspects  of  the  phenomenon.  Even  before  that  date,  I  had 
alao  obaerved  the  appearance  named  in  Prof.  Bood's  second  note 
(Nov.  1860),  of  the  field  of  view  resolving  itself  "  into  a  mass  of 
small,  round,  densely  packed  moving  bodies,"  or  rather  into 
several  currents  of  such,  moving  in  dufereDt  ways;  and  though 
without  publishing  it,  had  mentioned  the  &ot  before  the  Society 
above  named,  giving,  however,  a  different  method  by  which  the 
appearance  could  be  secured. 

Pro£  Bood  considers  the  lucid  traces  as  ^Uovrish  in  color ;  and 
explains  them  as  due  to  complementary  color  subjectively  arifr 
ing,  in  a  retina  generally  impressed  with  blue  rays,  along  lines 
in  which  by  passage  of  yellow  blood-discs  the  blue  light  is  mo- 
mentarily intercepted.  He  admits,  however,  the  fact  of  some 
appearance,  even  with  the  use  of  a  grfen,  red,  orange,  or  yeUow 
medium.  He  deems  the  indigo  and  viulet  rays  aa  mainly  influ- 
ential in  the  result  with  the  cobalt-glass.  Let  ua  recollect,  how- 
ever, that  the  yellowness  of  the  stain  of  dilute  blood  is  apparent 
only  ;  the  color  of  one  or  a  few  layers  of  blood-corpuscles  must 
be  a  tint  of  the  same  hue  possessed  by  the  blood  in  mass,  i.  e.,  of 
some  hue  of  red.  Then,  on  the  hvpothesisof  complementary 
color,  a  Muish  green  glass  (the  compSement  of  red)  should  show 
the  phenomenon  best ;  but  it  does  not  show  it,  so  far  as  I  have 
discovered,  nearly  bo  distinct  aa  the  cobalt-glass.  Again,  on  the 
same  hypothesis,  the  blood  should  be  of  the  hue  complementary 
to  that  of  the  cobalt-glass,  namely,  a  yellow  or  greenish-yellow  ;  bnt 
it  is  in  fact  red.  Furthermore,  a  yiolet  glass  should  show  the 
appearance  quite  distinctly :  it  really  does  so  only  with  the 
greatest  difficulty,  and  then  very  few  points.  I  have  found  that, 
with  a  yellow  or  orange  glass,  the  points  are  few,  but  marked 
and  bright ;  and  with  this  medium  they  are  still  better  seen  by 
the  reddiah-yellow  transmitted  light  directly  following  sunset,  op 
at  mid-day  against  whitish  and  highly  illuminated  cloud. 

Thus  I  am  led  to  doubt  whether  the  explanation  of  the  ap- 
pearances can  possibly  be  that  they  are  due  to  complementary 
color.  The  yellowish  hue  of  the  lines  is  not  always  apparent 
(to  me)  with  the  cobalt-glass ;  but  glistening  or  brightness  always 
is.  With  glasses  of  other  hues,  it  is  very  doubtful  whether  the 
lines  show  anything  like  the  complementary  colors.  May  not, 
then,  the  yellowish  hue  sometimes  appreciable  with  the  deep- 
blue  glass  be  rather  an  incident,  than  in  tmy  way  essential  to  the 
phenomenon  ?  On  the  other  hand,  it  is  quite  certain  that  the 
Tarious  colored  media  showing  these  moving  points  can  not  all 
be  capable  of  a  dichromatic  effect  on  the  transmitted  light ;  so 
that,  while  this  effect  may,  when  present,  operate  in  intensifying 
or  otherwise  modifying  the  phenemenon,  I  am  led  to  consider 
the  true  cause  of  the  latter  as  to  be  sought  in  some  effect  of  the 
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blood-corptueles,  a^xng  as  lenses,  upon  the  minute  pendls  ofamverg- 
ing  and  already  almost  focalised  Ught  enienng  the  reUna.* 

11.  la  the  Gommimicatioiis  already  referred  to,  certain  other 
&cts  aad  principles  were  stated,  which  I  will  briefly  recapitulate, 
taking  the  hbo^  to  present  more  clearly  some  points  before 
implied: 

1.  Some  of  the  lines  did  not  remain  lucid  throughout;  but 
before  dis^pearing,  along  full  half  their  length  gave  place  to  a 
distinct  biack  line.  This  I  hare  repeatedly  observed ;  the  change 
is  marked  and  immistakable.  But  owing  to  the  brevity  of  the 
whole  movement,  I  at  first  erred  in  Jndging  that  it  was  the  last- 
formed  hali  of  the  line  that  became  black,  and  that  the  black 
portioa  was  the  narrower.  I  have  since  ascertained  that  it  is  the 
Jirslformed  haXf  of  the  line  that  becomes  black,  and  either  veiy 
soon,  or  just  before  disappearance ;  and  what  is  strange,  tfaia  is 
uniformly  the  fiict,  except  that  in  rare  instances,  to  appearance 
at  least,  a  line  is  traced  that  is  black  throughout  and  &om  the 
first.  The  supoosed  narrowness  of  the  black  line  also  seema  to 
have  been  an  ifluaion,  but  one  readily  accounted  for  on  the  prin- 
(Mple  of  the  tendency  of  any  distinct  luminous  impression  to 
extend  itself  upon  the  retina. 

2.  On  looking  with  one  eye  through  a  pin-hole  in  white  paper 
near  to  a  bright  gas-flame,  and  a  little  obliquely  or  to  one  edge 
of  the  opening,  the  bright  lines  appear ;  but  now  the  motions  are 
fer  more  rapid  and  through  longer  sweeps,  resembling  very  much, 
except  in  the  brightness  of  the  lines,  the  play  of  the  eel-like 
animalcules  of  a  drop  of  vinegar  through  the  fleld  of  the  solar 
microscope.  With  white  paper  and  the  yellow  ^aa-flame,  the 
lines  are  always  of  a  light  bluish-green.  Along  with  and  behind 
the  lines,  there  is  uau^y  a  mottled  appearance,  as  of  patches  of 
bead-like  bodies,  either  stationary,  or  in  apparently  slight  com- 
motion. Query:  appearance  of  cells  forming  parts  of  the  ante- 
rior layers  of  the  retina  ? 

3.  At  other  times,  owing  to  some  slight  and  uncontrollable 
shifling  of  the  adjustment  of  the  eye,  there  appears,  in  like  tint, 
a  wholly  difierent  view :  the  field  is  now  mainly  occupied  as  with 
a  pavement  or  floor  of  the  small,  stationary  bead -like  bodies ;  but 
in  the  middle  of  it,  always  in  the  very  axis  of  vision  at  the  time, 
there  is  a  wholly  vacant  roundish  space,  apparently  if  not  quite  of 
the  size  of  a  three-cent  piece.  This  I  have  very  ofl:en  witnessed ; 
and  the  general  characters  of  the  appearance  are  constant. 

4.  This  apparent  opening  or  vacancy  through  the  pavement- 
covered  field  of  view,  having  its  center  always  in  the  axis  of 
vision,  at  once  suggests  that  the  phenomenon  is  another  view  of 
the  cells  or  granules  forming  certain  layers  of  the  retina,  but 
which  for  some  reason  are  not  to  be  detected  over  that  slightly 

*  3ee  s  note  on  tlie  Color  of  single  blood  globnlei,  in  tbU  Ho.,  Baanlifn  InUlli- 
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elevated  portion  of  the  mem1»uie  oorreoponding  wifL  the  foramen 
centraie  and  Hmbua  luteua,  or  "  jellow  spot"  of  BoemmerriDg,  and 
which  is  the  seat  of  most  distinct  visioii.  It  is  difficult,  however, 
to  account  for  the  non-appearance  of  the  cells  at  this  point 
since,  anatomically,  (beside  the  fact  that  the  entrance  of  the  ar- 
tery and-the  insenBible  spot  of  the  retina  are  close  to  or  within 
its  area,  on  the  inner  side),  the  only  differences  of  structure  irom 
that  of  the  other  parts  it  preaents,  are  greater  tenuity  as  well  as 
sparseness  of  nerve-filaments,  and  the  want  of  the  deepest  or 
granular  portion  of  the  gray  or  sensific  layer  of  the  retana.  Con- 
jectures indeed,  may  point  to  the  thinness  of  the  retina  here  as 
the  cause  of  disappearance  of  the  anterior  layer  of  cells;  or,  one 
may  even  assign  this  vacancy  as  the  magnified  area  of  the  insen- 
sible spot 

5.  Let  it  be  remembered,  further,  that  though  the  posterior 
layers  of  the  retina  are  of  gray  or  vesicular  nerve  matter,  yet 
the  layer  is  so  thin  that  the  color  must  be  quite  ineffective;  so 
that  the  retina  through  its  whole  depth  is  nearly  as  transparent 
as  water.  A  consequence  is,  that  this  membrane  consisting  of 
an  expansion  of  the  optic  nerve  and  of  ganglionic  nerve-substance 
back  of  it,  is  not,  as  commonly  taught,  a  screen,  receiving  a  pic- 
ture having  superficial  dimension  only ;  it  is,  on  the  contrary,  a 
minute  d^th  of  impressible  though  transparent  tissue ;  so  that 
retinal  images  generally  most  have  depth,  as  well  as  area,  and 
we  may  say,  a  real,  though  in  one  direction  quite  limited,  solid- 
ity  of  form. 

6.  Now  the  red  blood-discs,  the  most  numerous  variety,  mov- 
ing in  the  vessels  lying  directly  in  front  o^  and  partly  in,  the 
impresable  portion  of  the  retina,  and,  which,  in  the  small  capil- 
laries are  probably  separated  in  most  instances  so  as  to  advance 
singly  or  in  very  small  groups,  become  comparable  to  so  many 
minute  lenses,  shot  at  every  pulsation  in  various  directions 
athwart  and  in  the  transparent  mass  of  the  membrana  If  the 
capillaries  are  large  enough  to  admit  discs  without  compression, 
they  remain  slightly  bi-concave,  and  supposing  them  to  differ  in 
density  from  the  blood  and  the  retina,  their  effect  must  be,  if 
they  lie  with  the  concave  sides  transverse  to  the  rays  of  light,  to 
overcome  part  of  the  conyergency  given  by  the  crystalline  lens, 
or  to  cause  the  minute  pencils  transmitted  by  them  to  diverge. 
If,  however,  they  present  themselves  edgewise  to  the  light,  i,  e., 
if  their  concavities  are  transverse  to  the  paths  in  which  they  are 
advancing,  then  we  may  suppose,  either,  that  in  the  direction 
vertical  to  their  path  they  act  as  convex  lenses;  or  that,  whUe 
this  is  the  case,  certain  rays  entering  at  their  edges  in  such  part 
as  to  strike  afterward,  from  within,  either  of  the  surfaces  that  are 
outwardly  concave,  and  of  course  inwardly  convex,  would  un- 
dergo total  reflection,  and  so  an  additional  effect  of  concentrating 
or  massing  together  the  rays  would  occur,  the  whole  being 
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Iffouglit  to  a  focus  more  quickly  or  brighter  in  itself;  and  thus, 
the  disc  would  project  tnia  bright  pencil  just  beyond  it  into 
the  impressible  l&yer,  and  necesBanly  carry  it  along  with  its 
own  motion.  But  if  the  capillary,  as  is  sometimes  the  case,  be 
too  small,  80  that  the  red  corpuscle  becomes  wedged,  then  it 
has  been  observed,  under  other  circiUDStaiices,  to  be  TariooslT 
changed  in  form,  nsnally  inclining  to  globular;  and  the  latter  is 
the  form  also  of  the  few  white  corpuscles  contained  in  the  blood ; 
so  that  in  these  instances  the  effect  of  a  minute  spherical  lens  is 
secared  or  approximated. 

7.  But,  are  the  corpuscles  more  dense  than  the  serum  and  the 
nerrous  mass,  so  that  they  can  act  as  lenses  ?  It  is  well  known, 
first,  that  the  specific  gravity  of  healthy  blood  slightly  exceeds 
that  of  brain;  and  I  shall  have  to  assume  that  the  density  of  the 
retinal  substance  is  not  essentially  different,  as  its  composition 
and  structure  are  not,  from  that  of  brain.  But  again,  in  blood 
whose  coagulation  is  delayed  for  a  few  minutes  after  withdrawal 
from  the  veins,  the  red  corpuscles  are  found  rapidly  sinking 
through  the  liquid,  so  that  the  clot  thereafter  forming  is  at  top 
yellowish  only,  or  of  boflf  color,  and  the  senim  is  quite  red.  The 
white  corpuscles  are  to  a  greater  extent  entangled  in  the  clot. 
Hence,  it  must  be  inferred  that  at  least  the  red  corpuscles  have 
a  density  distinctly  greater  than  that  of  the  blood,  and  in  all 
probability,  than  that  of  the  retinal  mass ;  and  this  is  all  that  is 
necessary  to  show  that  they  mvst  act  as  lenses  npon  any  light 
which  they  can  transmit 

8.  And  this  brings  me  to  the  question,  can  the  red  blood  discs 
transmit  light  of  any  hues,  even  green  or  blue?  It  must  be  re- 
collected that,  in  the  minute  capillary  vessels,  these  discs  can  no 
longer  advance  in  masses  of  several  in  thickness,  but  must  ad- 
vance singly,  or  at  most  in  layers  of  two  or  three  deep.  In  such 
ft  case,  the  blood-discs  can  hardly  present  a  hue  deep  enough  to 
render  them  effectively  colored,  that  is,  opaqm  to  their  comple- 
mentary color.  The  thickness  of  two  red  corpuscles  advancing 
side  by  side  with  their  longer  diameters  presented  in  the  direc- 
tion of  entering  rays,  would  not  exceed  in  all  about  the  TiV^th 
of  an  inch.  Now,  let  us  suppose  a  solution  of  the  same  absolute 
intensity  of  red  as  that  of  the  blood,  introduced  into  a  wedge- 
shaped  glass  of  very  gradual  taper,  and  in  which  the  film  could, 
near  the  edge,  be  brought  to  a  thinness  of  yiVith  of  an  inch: 
how  much  of  the  spectrum  would  the  red  medium  at  this  degree 
of  tenuity  cut  off?  how  much  of  the  intensity  of  a  green  or  blue 
beam  would  it  destroy  1  Inappreciably  little,  it  appears  to  me ; 
and  this  view  is  sustained  by  an  experiment  named  in  Prof.  Hood's 

taper.  He  says :  "  Yellow  solutions,  when  combined  with  the 
lue  glass  or  blue  solutions,  render  the  circulation  invisible;  and 
it  does  not  re-appear  till  the  yellow  solution  has  been  made  so 
dilute  a$  barely  to  preserve  a  yelloto  ^nt,  and  to  transmit  the  ^>ectrum 
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almost  unaUered.^'  The  words  which  I  h»ve  here  italicized  de- 
scribe ex&ctlv  what  is  true  in  regard  to  the  red  tint  of  dilute 
blood,  and  of  course  of  the  single  attenuated  Btreams  of  blood  in 
the  capillaries.  The  experiment  itaelf  disprovee  the  possibility 
of  a  r^  or  efiectire  opacity  of  the  blood-discs  for  gieen  or  blae 
rays.  In  seeing  a  blush  on  the  cheek  of  another  person,  the  eye 
takes  in  at  onoe  tJbe  hue  of  tens  of  thousands  of  cfoBely  aggrega- 
ted capillaries ;  and  here  the  inteoBiMtig  effect  of  concentration 
is  experienced.  Bat  in  witneaaing  the  movement  of  the  blood 
in  the  retina  itself,  the  field  is  as  it  were  spread  out,  and  near 
objects  thrust  apart ;  and  the  eSect  of  each  pencil  so  small  as  to 
pass  through  one  corpuscle,  or  two  or  three  in  succession,  is  no- 
ted by  itself;  so  that  no  intensifying  of  color  by  mere  contigm^ 
can  here  occur. 

9.  The  expl&oation  I  was  at  first  inclined  to  gire  of  the  qoaa- 
Tisibllity  of  the  moving  blood-discs,  by  use  of  the  cobalt-glass  or 
against  blue  sky  or  cloud  simply,  was  that  of  regarding  it  as  an  in- 
stance oi  glistening,  adopting  Dora's  theory,  (as  modified  by  Brews- 
ter,) that  the  perception  of  glistening  or  lustre  is  consequent  in 
some  way  upon  the  mental  etfort  to  reconcile  or  combine  images 
formed  at  snghtly  differing  depths  in  the  retina.  The  lights  em- 
ployed in  the  cases  now  named,  or  at  least  in  the  first  two,  have 
prominent  a  blue  and  a  red  peooil.  These  are  of  refrangibilitiea 
considerably  differing.  Now,  the  eye  not  being  perfectly  achro- 
matic, the  several  prismatic  colors  are  focalized  at  the  same  time 
at  slightly  differing  distances  &om  the  lens,  t.  e.,  at  slightly  differ- 
ing depths  in  the  retina.  In  case  of  white  light,  or  colors  nearly 
allied,  there  is  so  dose  a  sequence  of  these  images,  and  they  over- 
lap, or  rather,  inter-permeate  each  other,  so  nearly,  that  their  hues 
blend  into  a  single  resultant  image,  white  or  of  the  dominant 
hue,  with  which  the  mind  occupies  itself,  the  colored  borders,  or 
rather  surfacesy  of  the  image  being  relatively  so  slight  as  to  escape 
perception.  But  when  a  dichromatic  beam  passes  to  the  retina, 
certain  intermediate  hues  having  been  mainly  eliminated  by  the 
medium,  there  are  two  images  or  sets  of  images  that  do  not  so 
nearly  coalesce;  an  image  by  the  more  refrangible  rays  placed 
anteriorly,  and  one  by  the  less  refrangible,  posteriorly,  within 
the  retina.  But,  bi-concavity  of  the  corpuscles  would  diverge, 
say,  the  blue  rays  more  than  the  red,  producing  increased  bright- 
ness along  certain  moving  points  back  of  the  corpuscles,  where 
the  two  kmds  of  rays  would  then  come  nearer  to  one  fbcus ;  or 
bi-conveiity  would  affect  the  blue  rays  again  the  more  distinct- 
ly, in  the  way  of  increasing  the  convergency  before  given  by  the 
crystalline  lens ;  and  thus  the  two  images  might  be  still  more 
separated,  and  the  effect  of  glistening,  or  no  sensible  effect,  should 
then  be  anticipated.  But,  since  it  is  not  supposable  that  yellow, 
red,  and  certain  other  glasses  transmit  more  than  one  sneaf  of 
closely-allied  hues,  the  supposition  of  dichromatism  fails  to  be 
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applicable  to  these ;  and  being  set  aside  as  but  an  incidental,  pos- 
eoWy  a  modifying  circumstance,  no  probable  hypothesis  other 
than  that  of  action  of  the  corpuscles  as  lenses  seems  to  remain. 

10.  Another  curious  phenomenon  I  early  observed,  and  one 
for  which  I  have  not  been  able  even  to  imagine  a  cause.  It  ap- 
pears with  most  of  the  media  nsed,  especially  with  the  darker 
colors ;  and  usually  precedes  or  attends  the  visioD  of  the  shining 
traces.  It  consists  in  the  vision  of  many  very  minute  but  very 
real  black  motes  or  points,  that  do  not  sweep  off,  but  are  in  rapid 
and  considerable  agitation,  or  twarming,  as  it  might  be  termed, 
over  the  whole  field  of  view.  These  appear  to  be  more  distant 
than  the  Incid  points,  and  equally  difnised ;  and  they  are  seen 
very  constantly. 

11.  In  Professor  Hood's  second  paper,  he  speaks  of  the  "  dense- 
ly-packed moving  bodies"  already  referred  to,  as  being  seen 
when  the  light  ofa  salted  wick  is  condensed  on  the  eye,  and  bet- 
ter when  a  yellow  glass  is  interposed ;  and  he  adds  that  Profess- 
or Vf.  B.  Bogers  obtains  the  like  appearance  by  fixing  the  eye  on 
a  bright  sur&ioe,  until  that  organ  is  &ligaed,  or  looking  through 
a  tube  of  black  paper  at  a  white  sur&ce.  In  my  later  experi' 
ments,  made  the  last  summer  and  autumn,  I  was  surprised  at 
finding  this  effect  produced  on  closing  one  eye  and  laymg  over 
the  other,  open,  a  paper,  white  or  of  any  hue  not  too  opaque,  and 
standing  with  this  eye  near  to  a  bright  gas-flama  The  quiet 
steady  flow  of  minute  objects  is  soon  discovered  more  or  less 
perfectly  forming  itself  in  the  field  of  view ;  it  grows  more  clear, 
and  is  seen  to  consist  of  many  streams  in  different  directions, 
each  keeping  its  own  course ;  and  the  appearance  snggests 
streams  covered  with  fine  floating  ice.  But  the  eye  must  be 
rightly  focused,  looking  apparently  into  the  space  quite  near  to 
it;  the  appearance  easily  vanishes,  and  is  hard  to  recover.  It 
may  be  observed  when  a  leaf  of  an  ordinary  book  is  laid  over 
the  eye,  under  the  circumstances  named,  or  when  yellow,  green- 
ish, red,  or  other  paper  not  too  dark  is  used.  The  color  of  the 
objects  approaches  more  or  less  nearly  that  of  the  complement 
of  the  medium.  The  steady  flow  of  the  bodies  seems  to  show 
that  they  cannot  be  the  same  as  those  seen  with  the  blue  glass ; 
and  appears  to  intimate  that,  whUe  the  latter  are  in  the  arterial 
extremities  or  in  the  first  extremities  of  the  capillaries,  so  that 
they  still  fee!  the  impulsion  of  the  heart,  the  "  floating-ice " 
objects  are  in  the  radicles  of  the  veins,  where  their  propulsion 
is  uniform  and  their  numbers  greater. 

m.  The  following  notes  I  select  &om  among  such  as  I  have 
taken  down  during  some  of  my  latest  experiments,  the  past 
autumn : 

a. — With  a  bright  sun ;  view  of  the  sky  about  20°  from  the  sun, 
through  the  cobalt  glass :  When  the  ludd  lines  are  best  seen,  and 
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the  eyes  adjusted  to  th^r  place,  there  is  always  at  the  same  time  a 
pretty  distinct  consciousness  of  the  back-ground  (sky  or  cloud)  as 
distant,  and  as  being,  directly  before  the  eye,  mottled  with  pris- 
matic colors,  iaint  but  real ;  sometimes  taking  the  appearance  of 
mosaic  pavement,  or  of  small  colored  cirro-cumuli;  so  that  when 
the  glass  is  aside,  one  is  disappointed  at  seeing  no  cloud,  or  one  of 
different  appearance.  In  this  case,  the  colors  seem  mainly  blue  and 
rtd.  The  effect  1  had  somewhat  unconsciously  noticed  before ; 
have  seen  it  very  positively  many  times  since.  Sometimes  the 
appearance  is  that  of  fine  colored  powders  mixed ;  sometimes  it  is, 
though  faint,  quite  beautifol,  as  if  the  groundwork  were  of  con- 
fused rainbows.  It  is  seen  more  or  less  distinctly  with  glasses 
of  nearly  all  colors.  But  it  vanishes  the  moment  the  eyes  are 
directed  to  the  sky,  and  may  reappear  when  they  are  again  fo- 
cused to  the  near  field  of  the  moving  discs. 

h. — Same  time,  and  medium :  the  lines  are  mostly  lustrous 
only ;  very  few  give  even  a  feint  impreesioD  of  yellow.  The 
spot  in  the  axis  of  view  has  least  in  numb»;  and  the  eye  catchea 
more  as  it  is  turning  a  little  to  one  side.  Best  seen  when  the 
eyes  converge  to  the  objecta 

c — Against  same  sky,  through  single  amber  yellow  glass ;  the 
moving  points  seen  as  minute,  not  colored,  few,  very  bright, 
quick-moving,  and  fugitive.  Through  two  thicknesses  of  the 
same  glass :  points  fewer,  and  more  fugitive,  but  quite  well  de- 
fined. 

d. — Through  dark  green  formed  by  combination  of  yellow  and 
light  blue :  Jjooking  long  and  steadily,  the  eye  finds  the  field  of 
the  objects,  and  so  adjusts  itself  as  to  see  many  of  them,  though 
only  tolerably  distinct. 

e. — Through  grass-green  glass:  The  shining  lines  readily  and 
distinctly  seen ;  a  few  quite  defined.     They  show  no  tinge  of  red. 

f. — On  another  occasion,  with  the  cobalt-glass,  against  the  sky : 
all  the  phenomena  beautifully  made  out ;  the  more  distant 
swarming,  block  points  plentiful ;  the  traces  of  the  blood  discs 
numerous  and  distinct;  and  a  considerable  proportion  of  them 
turning  to  black  lines  just  before  disappearing,— the  black  line 
always  at  the  end  first  or  longest  formed,  and  extending  down  to 
a  defined  extremity,  where  it  abruptly  (Ranged  to,  and  was  con- 
tinued by,  the  lucid  portion.  I  could  not,  however,  make  out  that 
the  black  line  began  at  the  first-formed  extremity,  and  ran  down 
the  course  of  the  whole  line ;  though  this  may  have  been  so. 
The  black  and  the  bright  portions  both  suddenly  and  completely 
disappeared. 

g. — Same  time,  and  medium :  Found,  very  evident  and  certain, 
a  larger  channel  or  spot  of  ingress  where  a  more  numerous, 
crowded  and  confused  body  of  the  moving  objects  came  at  every 
pulsation,  pouring  in,  as  if  from,  without  or  beyond  tJte  ixst,  toward 
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iheeyet;  and  plainly  thus  discovered,  not  as  moTinR  in,  hut  at 
emerging  into  theJUld  of  view.  This  spot  seemed,  witn  two  ejei, 
a  little  to  left  of  the  axes  of  vision ;  and  from  it  several  streams 
arose.  Query:  the  termination  of  the  arleria  txniTaUs,  or  c^one 
of  its  large  branches  ? 

A. — Looking  with  but  one  eye,  this  point  of  ingress  seems  very 
near  the  axis  of  vision ;  and  sometimes  there  is  the  appearance 
to  be  named  in  the  next  paragraph. 

t. — Looking  to  the  west,  clear  sky,  soon  after  snnaet;  throngh 
red  glass;  some  few  moving  points;  but  chiefiy,  in  the  axis  of 
view,  a  continual  influx  of  a  small  stream  of  very  small  bead-like 
objects,  faint,  but  real ;  seeming  to  move  only  into  the  field,  and 
to  disappear  almost  at  once  through  it ;  not  spreading  out  in  it. 
This  appearance  I  had  noticed  first  of  all  with  a  violet  glass; 
and  with  violet,  red,  or  blue,  it  was  often  repeated.  By  shifting 
the  eye,  the  movement  could  be  made  to  occur  apparently  np< 
ward,  or  to  one  aide ;  but  it  seemed  to  return  usually  to  the 
downward  coarse.  I  distinguished  this  as  the  cascade.  The 
uniform  movement  seemed  to  forbid  the  supposition  that  this 
ooald  be  the  appearance  of  the  corpuscles  m  the  artery ;  and 
hence,  its  explanation  is  doubtful. 

h. — Upon  momentarily  closing  and  opening  the  eyes,  there 
was  an  appearance  of  a  roeette-skaped  apace,  its  centre  always  in 
the  axia  of  vision,  which  distinctly  and  always  showed  the  com- 
plementary color  of  the  glass  before  the  eye  at  the  time.  This 
appeared  with  all  glasses ;  it  showed  where  the  axis  of  vision 
pierced  the  sky  at  the  time ;  and  that  the  cascade  was  in  this 
axis,  the  point  of  jetting  in  of  corpuscles  (if)  in  or  very  near  it. 
This  rosette  seemM  to  me  to  mark  the  limits  of  distinct  vision 
on  the  retina,  the  portion  most  impressed  by  the  color  of  the 
medium  employed.  Having  observed  it,  as  now  named,  I  could 
&om  that  time  be  less  distinctly  conscious  of  it,  while  looking  at 
the  moving  objects,  or  other  appearances.  Thus,  through  the 
cobalt-glass,  a  yellow  central  spot  was  really  at  all  times  faintly 
obvious ;  through  green,  a  reddish  spot  of  like  size,  and  so  on. 

t — ^With  glasses  showing  the  moving  points  feintly,  I  often 
succeeded  in  bringing  them  out  more  distinctly  for  a  littJe  while, 
by  having  just  previously  used  those  of  complementary  color. 

m. — Looking  at  midday  against  light  cloud:  The  cascade, 
small,  but  very  perfect,  flowing  up,  or  down,  appeared  through 
the  cobalt-glass;  more  &int,  through  orange,  red,  and  violet. 
To  see  any  moving  traces  of  the  corpuscles,  with  yellow  or  red 

f  lasses,  it  was  found  necessary  to  compress  the  eye-oall,  as  could 
e  done  by  making  the  efibrt  to  retract  it,  and  to  look  into  a 
space  very  near  the  eyes. 

In  regard  to  the  facts  mentioned  in  {h),  it  should  be  added, 
the  traces  of  the  discs  were  visible  both  in  and  around  the  cen- 
Ajl  Jour.  Sci.— SicDirD  Sbkikb,  Toi.  XXZI,  Ho.  98.— Uat,  1801. 
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tral  &rea  of  the  field,  or  that  whicli  sliowed  the  i^ct  comple- 
mentary color.  And  the  ariaiDg  of  this  color  alter  a  few  mo- 
meDU'  1186  of  any  of  the  colored  media,  seemed  to  show  that, 
over  the  most  BeDsitive  portion  of  the  retina,  the  tendeocy  to  the 
perception  of  the  secondary  Babjective  color,  or  that  which 
follows  the  impression  of  a  previous  and  different  one,  ia  eveo 
stronger  than  the  present  impression  of  any  given  color,  eo  that 
the  BubjecUve  complementary  can  here  displace  even  the  actual 
or  acting  color  I 

lY.  The  singular  results  which  these  observationB  seems  to 
furnish,  then,  are  the  following: 

aa. — Quon-Tiaion  of  moving  blood-discs ;  showing,  incident- 
ally, also  the  places  and  coorsea  of  certain  capillimes  of  the 
retina. 

bb. — DiscoveiT  oitome  change,  in  which  the  momentarily  illa- 
minated  trace  of  the  disc,  in  some  cases,  and  usually  at  a  litUe 
distance  behind  the  advancing  disc,  gives  way  to  black. 

cc. — Quasi- vision,  in  different  ways,  of  the  cells  or  grannies  in 
anterior  portion  of  the  retina. 

dd. — Discovery,  by  apparent  absence  of  these,  of  either  the 
entire  seat  of  most  distinct,  ordinary  vision  ("yellow  8pot") ;  or 
else,  of  the  place  of  the  insensible  spot,  magnified.  The  latter 
view  doubtful. 

ee. — Appearance  aa  of  numerous,  swarming,  black  points. 

//. — ^uui-vision  of  numerous  small  bodies,  moving  close  to- 
gether, and  apparently  steadily,  in  unlike  directions,  but  so  that 
the  several  streams  cover  nearly  the  whole  field;  as  if  the  con- 
tents  of  many  capillaries,  or  venous  radicles,  close  together. 

gg. — Obscure  perception  of  finely  mottled  colors,  at  the  same 
time  with  vision  of  the  moTing  discs. 

hh. — Quoai-vifflon  of  place  of  influx  of  a  considerable  propor- 
tion of  the  discs  into  the  fidd  of  view ;  snggesting  the  artery,  or 
a  large  branch  of  it 

u. — ^fut'-vision  of  single  stream,  seen  only  in  a  brief  course 
through  the  field,  and  seemingly  without  impulsive  movement 
■ — the  cascade. 

k&. — Perception  of  nearly  circular,  or  rosette-shaped  area,  of 
subjective  color,  corresponding  with  the  seat  of  most  distinct 
ymon. 

U. — The  actual  visibility  of  this  subjective  (complementaiy) 
color,  within  and  in  spite  of  the  generally  diffused  presence  of 
the  opposite  color  at  the  time. 

y.  Among  principles  incidentally  discovered  or  affirmed  in 
oourae  of  the  difioussion,  appear  to  be  the  tbilowing: 

aaa. — That  the  traces  of  the  moving  blood-discs  are  not  inva- 
riably, nor  necessarily,  of  a  color  the  complementary  of  that 
occupying  the  Burrounding  retina  at  the  time. 

CJoogIc 
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Ub. — That  tbe  blood-corpnscles,  single  or  eparse,  as  in  tli6 
retinal  capillaries,  can  transmit,  wttbout  appreciable  diminution 
of  intensity,  rays  of  any  color.  In  this  way  the  coloration  of 
the  fine  parts  of  images  of  pictures,  landscapes,  etc.,  on  the  retina, 
is  not,  auring  our  view  of  the  objects,  contaauaUy  interfered 
with. 

ccc. — ^That  moving  blood-discs,  within  the  capillaries  of  the 
retina,  according  to  Uieir  form  and  position,  may  aAect  the  light 
passing  tiiroagh  them  in  various  ways,  by  lens-action  or  total 
reflection. 

ddd. — That  images  in  the  retina  are  variable  in  tbeir  place, 
(within  the  limits  constitnting,  on  either  baud,  myopia  or  pres- 


byopia), by  minute  Qhaugea  of  depth ;  and  are  composed  of  a 
series  of  solid  images  of  as  many  colors  as  the  light  admitted  to 
the  eye  contains,  and  more  or  ies&  perfectly  coalescing. 


Moreover,  as  general  facts  bearing  on  the  explanation  of  the 
phenomena  now  detailed,  the  following  propcraitions  seem  to  be 
established : 

eee. — That  the  eye  or  eyes,  in  order  to  discover  any  of  the 
appearances  named,  must  be  focvMcL  or  adjusted  for  vision  of  an 
object  at  some  certain  distance.  This  necessity  of  focusing  the 
eye  explains  why,  usnally,  the  appearances  are  so  readily  lost. 

fff. — That  this  adjustment  diners  for  light  of  different  colors, 
the  implied  distance  of  the  object  being  greater  or  less.  Obser- 
vations seem  to  indicate  that  the  distance  of  the  imaginary 
object  is  least  for  the  red  rays,  and  less  generally  for  the  less 
refrangible. 

ggQ. — Hence,  when  either  appearance  is  seen  by  merely  look- 
ing steadily  toward  a  lighted  earface,  or  until  the  eye  is  fatigued, 
it  is  probable  that,  involuntarily,  the  proper  focusing  or  adjust- 
ment of  the  eye  takes  place. 

AAA. — With  the  single  exception,  if  it  be  snch,  of  the  case  of 
looking  steadily  at  a  bright  surface,  or  with  the  eye  fatigued,  tho 
light  with  which  any  of  these  phenomena  is  discovered,  is  never 
white  or  complete  light,  but  always  partial,  of  special  colors  and 
re&angibilitiea. 

That  is,  all  the  media,  or  lights,  showing  these  effects,  are  such 
as  afford  rays  of  not  all,  but  some  certain  refrangibilities.  All 
these  general  facts  agree  with  the  supposition  that  the  blood-discs 
become  ^tum-visible  by  means  of  their  effect  as  lenses.  Although 
we  may  not  be  able  to  say  in  what  way,  precisely,  each  part  of  the 
phenomena  results,  it  appears  certain  that  the  discs,  and  in  cer- 
tain other  cases  the  retinal  cells,  so  modify  Xbe  convergcncy  of 
rays  entering  the  retina  throogh  them,  or  perhaps  in  some  in- 
taucea,  the  divergency  of  more  refrangible  rays  which  have 
already  passed  their  focns  and  spread  oat,  (at  the  very  time  that 
red  and  yellow  rays  have  their  focal  distance  and  proper  effect), 


386  Dr.  Bevben  on  Moving  Blood<orpu$cka  within  the  Retina, 

that  the  impression  of  the  retina  throagh  many  of  these  bodies 
must  be  decidedly  differeat  from  that  which  it  reoeives  oi  yields 
around  their  place.  We  may  say,  generally,  that  the  visible 
corpusoles  or  cells  become  so  from  the  fact  that  in  oertain  ways 

and  degrees  they  complement  the  effect  already  impressed  <m  me 
light  by  the  crystalline  lens  and  the  humors  of  the  eye.  This 
view  suggests  a  ready  explanation  of  the  circumstance  utat  media 
of  different  colors  require  a  convergency  of  the  optic  axes  toward 
points  at  different  degrees  distant  from  the  eyes ;  Binoe  we  most 
presume  that  this  is  one  instance  of  "associated  movem^its,"  and 
one  in  which,  accordinslT,  the  mere  telesc<^ic  at^usUnent  of  the 
place  and  convexity  of  the  crystalline  lens,  will  be  made  to  cor- 
respond, involuntarily  and  accurately,  as  in  ordinary  vision,  with 
the  degree  of  convergency  voluntanly  or  otherwise  given  to  the 
optic  axes. 

The  change  by  which  certain  of  the  lucid  lines  are  replaced 
through  a  part  of  their  length  by  black,  it  is  difficult  to  explun. 
The  effect  can  hardly  be  that  of  the  accidental  or  subjective 
■  production  of  black  (total  absence  of  impreaaion),  succeeoing  a 
previous  irapresaion  of  brightness ;  for,  were  it  such,  it  should 
be  more  general,  and  follow  through  the  whole  length  of  the 
bright  line.  Assnmiog  each  line  to  be  not  less  than  twenty 
times  longer  than  brood,  and  nearly  as  broad  as  the  corpuscle 
could  appear,  if  seen  bodily  in  its  place,  then  the  black  portion 
is  seen  to  follow  at  some  distance  behind  the  advancing  corpusclcL 
Is  it  due  to  the  collapsing  wall  of  the  capillary,  or  to  changes 
in  its  liquid  contents,  aucn  as  to  result,  a  little  way  behind  the 
corpuscle,  in  certain  cases,  in  a  brief  total  inteiference  of  transmit- 
ted raya  ? — or,  such  as  to  produce  along  an  inconnderable  length 
of  the  vessel  the  effect  of  total  reflection,  excluding  momentarily 
the  light  from  that  part  of  the  retina  directly  behmd  its  place? 

Finally,  it  needs  hardly  be  said  that,  in  order  to  observe  many 
of  the  phenomena  now  considered,  much  care  and  patience  will 
be  required,  and  not  less  an  eye  so  delicately  sensible  to  color 
that  it  can  appreciate  the  finest  colored  points  and  very  funt 
tints.  And  the  caution  must  be  added,  that  experiments  of  this 
kind  can  scarcely  be  protracted  very  long  at  any  one  time,  or  re- 
peated continually  for  weeks  or  months,  with  no  long  intervals 
»f  rest,  without  the  risk  of  permanent  injury  to  the  delicate 
organization  of  the  eye. 

Ne-w  York,  Jan.  16tfa,  1S61. 

Note  : — March  15. — Since  the  above  was  written,  Sir  D.  Brewster's 
paper  (numerating  "Certain  Affections  of  the  Retina"  {Philot.  Moffa- 
zi'ne,  Jnn.  1861),  has  appeared,  but  containing  no  allueionto  viuonof  the 
blood-discs.    To  tbe  list,  this,  and  certain  related  pbeuomena  quite  as 

singular,  it  appears,  may  now  be  added. 


zecbvGoogIc 


O.  N.  Rood  on  Ihw't  JTteory  of  Luttre. 


Asi.  ^"yy  —  Upon  tome  Scperimmia  eonneeied  with  JDov^a 
Theory  oflaatre;  by  Pro£  0.  N.  Rood,  of  Troy. 

In  the  Fbrbenl^tn,  p.  177,  Pro£  Dovb  writes :  "In  every  case 
vhere  a  aiir&ca  appears  luBtroua,  tbere  is  alvaya  a  traDSpareot  of 
traoalucent  reflecting  stratum  of  minor  intensity,  throngh  which 
we  see  another  body.  It  is  therefore  externally  reflected  light 
in  combination  with  internally  reflected,  or  dispersed  light, 
whose  combined  action  prodaces  the  idea  of  lustre. 

Thna  by  combining  in  the  stereoscope  two  projections  of  a 
pyramid,  one  drawn  in  black  lines  on  a  white  ground,  the 
other  in  white  Unes  on  black  ground,  Dove  found  that  the  pyr- 
amid appeared  lustroua  as  though  made  of  graphite.  [To  mo  it 
recaUs  rather  the  idea  of  highly  polished  glass.]  He  ioand  also 
that  a  yellow  and  blue  surface  when  combined  in  the  stereo- 
scope and  viewed  through  a  plate  of  violet  glass,  produced,  in 
tbe  act  of  combination,  the  idea  of  a  polished  metal. 

Sintilar  lo  Dove's  theory  of  lustre  is  that  of  Prof  Buete.* 
This  view  of  the  nature  of  lostre  opens  to  ua  the  possibility 
of  reproducing  by  the  stereoscopic  combination  of  suitably  col- 
ored surfaces,  the  individual  lustre  and  appearance  of  gold, 
copper,  brass,  tm. ;  it  also  affords  us  a  means  of  examining  sep- 
arately the  components,  which  ma^  produce  the  appearances 
peculiar  to  each. 

1.  I  combined  in  the  stereoscope  on  white  or  on  black  grounds 
— a  piece  of  tin-foil  one  inch  square  with  a  piece  of  yellow  paper 
of  the  same  siza  The  value  of  the  tint  on  the  chromatic  circles 
of  Chevreul  was,  let  circle,  orange-yellow.  No.  4.  When  the 
field  containing  the  tin-foil  was  somewhat  shaded  by  the  hand 
or  otherwise,  the  surface  seen  in  the  stereoscope  conld  not  be 
distinguished  from  gold-leaf.  The  union  of  the  images  took 
place  as  readily  ana  the  illusion  was  as  strong  with  persons 
unaccustomed  to  the  use  of  the  instrument. 

2.  By  combining  in  the  same  way  tin-foil  with  orange-tinted 
paper,  (1st  circle,  orange,)  the  lustre  and  appearance  of  copper 
IS  imitated. 

3.  Tin-foil  in  the  act  of  combination  with  Nos.  14  and  15  of 
the  red  and  black  scale  imitate  bismuth. 

4.  Tin-foil  or  silver-foil  in  the  act  of  combination  with  ultra- 
marine paper  appears  scarcely  blue,  rather  black  like  foliated 
graphite. 

5.  Gold-leaf  in  combination  with  paper  of  a  tint  nearly  that 
of  tbe  green  of  the  1st  circle  imitated  murexide. 

6.  G-oId'leaf  in  combination  with  ultramarine  paper  resembled 
a  surface  of  graphite. 

*  2)«  Sttrioicop;  0. 0.  Th,  Sntte,  Lcipiig,  1360. 
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Upon  substituting  dark  grej  paper  for  the  tin-foil  the  same 
effects  in  degree  were  not  producea,  owing  as  it  seemed  to  me, 
to  the  fact  that  the  well  known  texture  and  appearance  of  the 
paper  forcing  itself  on  the  attention,  precluded  the  idea  of  any- 
thing metallic.     To  remove  this  difficulty  I  employed  two  meana. 

1.  A  crumpled  sheet  of  tiD-foil  waa  photographed,  and  from 
the  negative,  prints  were  taken,  by  the  "  ammonia-sitrate  pro- 
ceaa,"  which  were  toned  to  the  9&K»lled  black  of  the  photograph- 
era.  This  furnished  dork  paper  upon  whose  suruce  was  aa 
accurate  drawing  of  the  irr^ularities  characteriattc  of  metallic 
foil ;  the  surface  of  the  paper  waa  of  course  wholly  without 
lustre. 

(a)  Upon  combining,  in  black  or  white  fields,  a  sjiuare  inch  of 
one  of  those  photographs,  with  the  above-mentioned  yellow 
paper,  and  shading  the  photograph  a  little,  a  representation  of 
gold  was  obtained  bat  little  infenor  to  tlut  given  by  the  use  of 
the  real  tin-foil. 

(b)  This  photographic  paper  in  combination  with  orange  paper 
(1st  circle,  orange),  made  an  imitation  of  metallic  copper. 

(c)  The  altramarine  paper  in  combination  with  the  photograph 
of  tin-foil  gave  a  striking  imitation  of  foliated  graphite.  Tho 
blue  color  is  perceived  much  less  than  would  be  expected. 

2,  The  surface  of  a  plate  of  brass  1  inch  square  waa  polished, 
and  then  rather  heavily  Bcrstcbed  by  a  coarse  file.  Into  the 
scratches  a  small  amount  of  yellow  or  white  oil  paint  waa 
rubbed,  and  upon  this<prepared  surface  dark  ^y  or  black  paper 
was  laid  and  tne  whole  sobmitted  to  the  action  of  a  press  as  in 
copper-plate  printing.  By  this  means  a  drawing  of  a  scratched 
metallic  surface  waa  transferred  to  paper.  These  markings  serve 
also  to  enable  the  observer  much  more  easily  to  direct  his  atten- 
tion simultaneously  to  the  two  impressions  presented. 

(a)  Upon  combining  dark  grey  paper  (black  and  white  scale, 
Nos.  18,  19,  20.)  prepared  in  this  way  with  the  above-mentioned 
yellow  paper,  the  appearance  of  a  polished,  scratched  plate  of 
gold  was  obtained. 

(6)  When  these  dark  prepared  papers  were  combined  with 
yellow  paper  colored  by  gamboge  (yellow  and  black  scale,  No.  9), 
the  appearance  and  lustre  of  brass  was  obtained. 

According  to  Dove's  theory  the  darker  surface  in  the  stereo- 
scope rg)resents  the  dispersed  light,  the  brighter,  that  regularly 
reflected.  As  the  polish  of  a  metallic  snr&ce  is  proportional  to 
the  smallness  in  amount  of  the  light  it  disperses,  we  should  bd 
led  to  expect  that  by  varying  the  shade  of^  the  black  paper,  we 
should  be  able  to  alter  tbe  apparent  degree  of  polish  of  these 
imitated  metallic  surfaces. 

This  is  the  case:  yellow  paper,  (1st  circle,  orange-yellow  No. 
4,)  in  combination  with  black  (No.  21,)  gives  the  idea  of  a  very 
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higlily  polished  golden  surface ;  as  we  descend  in  the  scale,  the 
lastre  and  reseniolance  to  polished  metal  regularly  diminishes 
till  at  grey,  No.  8,  almost  no  effect  like  gold  is  to  be  perceived. 

On  Hie  other  hand  by  diminishing  the  Tirightneas  of  the  yellow- 
paper,  the  black  tint  remaining  constant,  the  idea  of  a  polished 
golden  plate  in  the  shade,  or  so  placed  as  to  reflect  the  image  of 
some  dark  object,  is  produced.  Thus  we  may  descend  through 
the  circles  of  Cbevreul  to  the  7tb,  when  by  combining  the 
orange-yellow  of  that  circle  with  No.  21  of  the  grey  scale,  the 
idea  of  a  golden  plate  much  shaded  is  produced.  X  constructed 
tables  expressing  the  effects  produced  by  varying  the  intensity 
of  the  two  components,  but  it  is  not  worth  while  to  introduce  . 
them  here. 

.As  we  are  accustomed  to  see  gold  tinted  variously  from  nearly 
a  yellow  as  in  gold-leaf,  to  almost  a  copper-hue  as  in  some  speci- 
mens of  oar  American  coin,  so  the  tmt  of  the  paper  placed  in 
the  stereoscope,  may  be  varied  within  certain  limits,  without 
greatly  affecting  the  results. 

Prof.  HelmhoTtz  in  his  admirable  work  on  physiological  optics,* 
mentions  that  by  a  peculiar  arrangement  he  was  able  to  cause 
the  homogenious  golden  yellow  light  of  the  spectrum  to  appear 
brown,  proving  thus  that  the  tint  brown  is  only  weak  yellow 
light  These  stereoscopic  experimenta  give  us  on  the  other 
hand  the  means  of  apparently  convertiug  brown  into  a  metallic 
golden  yellow,  for  many  specimens  of  even  brown  wrapping 
paper,  when  combined  in  the  stereoscope  with  very  blacK  pre-  • 
pared  paper,  acquire  the  lustre  and  appearance  of  yellow  plates 
in  the  shade,  and  reflecting  images  of  dark  objects. 

In  the  same  manner,  and  corresponding  to  the  investigations 
of  Helmholtz,  I  found  that  the  stereoscopic  union  of  black  glazed 
paper  with  red,  (No.  14,  red  and  black  scale,)  imitated  with  sur- 
prising  perfection  the  appearance  of  a  glazed  plate  of  chocolate. 
The  cnromalic  scales  of  Chevreul  furnish  us  with  a  ready 
means  of  combining  in  rapid  succession  in  the  stereoscope  a 
great  number  of  definite  tints ;  thus  by  cutting  in  a  card-board 
two  parallel  apertures  f|,  inch  broad  and  one  inch  long,  their 
distance  apart  being  2*6  inches,  and  pasting  under  one  of  them 
black  prepared  paper,  the  other  can  be  brought  over  any  de- 
sired tint  and  the  effect  noted. 

1.  In  this  way  I  found  that  a  pretty  good  representation  of 
the  appearance  of  slightly' tarnished  lead  was  produced  by  the 
stereoscopic  nnion  of  grey  No.  18  and  No.  4  on  the  blue-violet 
and  blacK  scale. 

2.  A  somewhat  inferior  imitation  of  antimony  was  given  by 
No.  1  blue  and  black  scale,  with  gray  Nos.  18  to  20,  or  oy  using 
No.  17  blue  and  black  scale  with  white. 

*  P.  SBl,     Fh]iHalcjfiidf  Optik  (Otes/UopadU  At  PkytOc,  Letpdf,  18M;) 


343  O.  N.  Rood  on  Dove's  Theory  of  Ltutre. 

3.  Tamislted  zinc  suriaces  may  be  imitated  by  the  use  of  groy 
No.  5  with  No.  18  blue  and  black  scale. 

4.  Ultramarine  paper  with  some  of  the  lighter  violet  blaes 
gave  an  imitation  or  bine  glass.  The  idea  of  blue  polished 
glass  was  also  obtained  by  using  in  combination  with  the  ultra- 
marine  paper  No.  1  of  the  yellow  and  black  scale. 

I  will  mention  here  that  the  stereoscopic  union  of  this  blue 
with  yellow  paper,  never  induced  in  my  mind  the  idea  of  green. 

I  made  some  experimeotn  to  ascertain  how  far  the  aienoscopie 
mixture  of  two  mssaes  of  different  colored  light  corresponded  to 
their  true  mixture  by  the  method  of  rapid  rotation,  use  being 
made  of  the  imitations  above  described.  It  is  however  so  diffi- 
cult to  compare  a  varying  with  a  fixed  tint  that  I  will  not  record 
the  results  obtained ;  in  many  caaes  a  certain  moderate  amount 
of  agreement  in  the  resultant  tints  was  observed.  Briicke  found 
that  when  a  deeply  colored  yellow  glass  was  held  before  one  eye, 
a  blue  cobalt  glass  before  the  other,  that  a  landscape  viewed 
through  this  combination  was  simply  darkened  in  appearance. 
I  repeated  this  experiment  with  similar  glosses  and  obtained  a 
like  result;  objects  appeared  darkened,  but  in  their  natural 
colors,  though  sometimes  the  blue  or  yellow  tint  predominated  a 
little.  But  when  I  presented  to  a  single  eye  these  two  masses  of 
light  a  very  different  result  was  obtained ;  the  plates  of  glass 
were  attached  to  a  blackened  disc  opposite  suitable  perforations, 
and  it  was  set  in  rapid  rotation;  a  landscape  viewed  through  it 
appeared  deep  purple,  though  not  a  trace  of  this  color  was  to  be 
perceived  in  the  binocular  use  of  these  glasses. 

When  these  two  glasses  were  held  before  the  same  eye,  a 
landscape  viewed  through  them  was  very  much  darkened  but 
scarcely  colored. 

8m  David  Brxwstxb'b  Tbiort  or  Ltmax. 

Sir  David  Brewster  opposes  Dove's  theory  of  lustre,  as  he  haa 
found  that  when  black  and  white  sur&ces  without  drawings  are 
combined  in  the  stereoscope,  no  lustre  is  produced.  The  Inslre, 
then,  according  to  this  philosopher  is  due  not  to  one  mass  of 
light  passing  through  another,  uut  to  the  effort  of  the  eyes  to 
combme  the  stereoscopic  pictures- 
Admitting  the  correctness  of  Sir  David's  experiment.  Dove 
has  shown  that  the  objection  founded  oa  it  is  without  weight — 
(p.  S,  Optical  Studies), 

In  repeating  Brewster's  experiment  I  always  obtain  the  oppo- 
site  reatiit ;  in  combining  uniform  black  and  white  sar&ces,  with- 
out drawings,  I  always  obtain  a  distinct  impression  of  lustre, 
like  that  of  the  blackened  mirror  of  a  polariscope,  and  in  strict 
accordance  with  Dove's  theory,  when  the  black  field  is  so  dark- 
ened that  no  ligH  ia  sent  from  it  to  the  eye,  this  lustre  vanishes, 
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and  the  white  paper  alone  is  peroeiYed.  Thia  diaegreement  is 
not  a  cause  of  ostonisfament  when  we  reflect  thai  de  Haldat's 
origioal  experiment  waited  nearly  half  a  century  for  confinua- 
tion. 

To  Brewster's  own  theory,  the  simple  objection,  which  has 
already  been  made  by  others,  that  we  daily  perceive  lustre 
plainly  with  one  eye,  would  seem  sufficient. 

Production  of  Lustre  in  Mondcclab  Vision. 
I  proceed  now  to  describe  some  experiments  where  by  the 
action  upon  a  single  eye  of  two  masses  of  light  of  unequal  inten- 
aity,  the  idea  of  lustre  is  produced. 

1.  If  a  disc  of  colored  cardboard,  out  of  which  a  number  of 
sectors  has  been  removed,  be  made  to  rotate  rapidly,  and  an 
object  be  viewed  through  it  by  a  single  eye,  two  masses  of  light 
will  reach  the  eye,  which  apparently  proceed  from  rtie  object; 
one  is  reflected  from  the  surface  of  the  disc,  the  other  emanates 
from  the  object  behind  the  disc,  and  passes  through  the  first 
mass  of  light  Dark  objects  viewed  in  this  way  assume  to  me  to 
a  small  extent  an  appearance  like  that  of  blackened  glass.  The 
eSect  is  not  at  all  striking,  and  would  be  overlooked  by  many 
persons ;  I  therefore  prepared  paper  in  a  peculiar  way  so  as  to 
imitate  distantly  the  appearance  of  foliated  graphite  or  crumpled 
mica. 

White  smooth  drawing  paper  was  rubbed  over  irregularly 
with  a  brush  siighUy  moistened  with  a  weak  wash  of  India  ink  oi 
lampblack ;  when  dry  another  wash  of  a  deeper  hue  applied  as 
before,  care  being  taken  to  leave  many  small  spots  uniouched. 
The  final  wash  was  laid  on  with  pure  black.  If  the  brush  be 
kept  nearly  dry  and  passed  only  lightly  over  the  paper,  it  is  easy 
to  obtain  a  surface  bearing  some  very  distant  resemblance  to  the 
minerals  above  mentioned;  it  is  of  course  without  lustre.  Sim- 
ilar papers  were  prepared  with  red  and  blue  water  colors. 

When  these  papers  were  held  behind  discs  of  ultramarine 
or  orange-tinted  paper,  from  which  equal  alternate  sectors  had 
been  removed,  and  which  were  revolving  at  such  rates  that  their 
surfaces  seemed  uniform,  or  at  lower  rates,  they  often  appeared, 
to  a  single  eye,  highly  lustrous.  This  was  true  of  the  prepared 
paper  in  a  state  of  rest;  when  moved  slightly  by  the  hand  it 
glittered  strongly.  Dark  photographs  of  tin  foil  held  behind  a 
revolving  disc  of  ultramarine  paper  and  viewed  by  a  single  eye, 
assume  often  to  a  striking  degree  the  lustre  and-  appearance  of 
foliated  graphite, 

2.  If  a  piece  of  this  peculiarly  blackened  paper  ^  of  an  inch 
square  be  placed  in  a  blue  field,  (rather  light  ultramarine  paper,) 
and  be  steadily  regarded  for  some  minutes  by  one  eye  it  assumes 
a  red  orange-hue  and  appears  suspended  over  the  bine  paper 

Am.  Jova.  Sol— Bbcoitd  B>BntB,  Toi.  XXXI,  Na  98.— Mat,  lS6t 
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and  nearer  to  the  eye  tban  the  latter;  at  the  same  instant  it 
appears  lustrons  like  crumpled  mica.  The  illusion  with  me 
(men  lasts  half  a  minute  in  great  perfection ;  this  is  particnlarly 
the  case  when  the  eje  ia  not  quite  accurately  focused  on  ^e 
paper. 

8.  If  a  sheet  of  this  prepared  paper  be  brightly  illominated 
by  light  from  a  window,  and  be  held  so  near  one  eye  as  to  pro- 
duce indistinct  vision,  it  often  apparently  becomes  highly  Ins- 
troos.  In  this  case  enlarged  images  of  the  white  and  grey  points 
are  formed  on  the  retina  which  overlap,  so  that  again  we  have 
two  masses  of  light,  one  passing  through  the  other. 

4.  If  a  roU  of  blact  paper  lite  the  above,  but  coarser  in  its 
marldngs,  be  brightly  illuminated  on  one  side  and  viewed  throngh 
deeply  colored  plates  of  glass  (red,  green,  blue,)  in  a  few  seconds 
it  appears  lustrous  resenibling  a  roll  of  polished  zinc  which  baa 
been  irregularly  and  deeply  corroded  by  an  acid.  Upon  remov- 
ing the  glass  the  sur&ce  of  the  paper  appears  lustrous  for  an 
instant 

5.  A  sheet  of  the  finer  variety  of  this  prepared  paper  viewed 
through  a  large  rhomb  of  calc  spar  gives  often  in  spots  tbe  ap- 
pearance of  lustre,  particularly  when  tbe  head  of  the  observer, 
or  the  rhomb,  is  slightly  moved.  Some  persons  compared  this 
to  the  appearance  of  water. 

It  would  seem  probable  that  in  all  cases  where  two  masses  of 
light  reach  a  single  eye,  one  passing  through  the  other,  partico- 
ax\y  when  there  is  any  perception  of  their  individwtlity,  that  Uie 
appearance  of  more  or  less  lustre  is  produced,  though  from  habit 
we  often  overlook  it.  Thus  Helmholtz  remarks*  upon  the  com- 
bination of  two  colored  surfaces  in  monocular  vision  by  means 
of  a  simple  instrument  he  figures :— "  It  is  particularly  favorable 
when  the  drawings,  or  spots  on  the  two  surfaces  are  made  to 
shift  their  position.  Then  we  oAen  believe  that  we  see  both 
colors  simultaneously  in  the  same  place,  the  one  through  the 
other.  We  have  an  impression  in  such  cases  of  seeing  objects 
through  a  colored  vail  or  reflected  from  a  colored  surface." 

I  found  in  fact  that  by  placing  stereographs  consisting  of  col- 
ored paper  for  one  eye  and  a  photographic  drawing  of  tin-foil 
for  the  other  in  this  instrument,  that  lustre  could  be  perceived, 
particularly  with  the  imitations  of  copper. 

The  diagram  represents  the  instrument  referred  to ;  it  consists 
of  a  plate  of  glass,  P,  with  parallel  sides, 
which  is  properly  supported  over  a  blackened 
board  B.  Differently  colored  papers  are  placed 
at  K  and  Y;  one  ia  seen  through  the  plate, 
and  the  other  by  reflexion  from  it.  The  im- 
ages are  made  to  overlap  and  their  intensity 
is  regulated  by  altering  their  distance  from  1'.  ■ 
•  Ph^tiologiiek^  Ojiiik,  p.  87!. 
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Analogons  to  this  is  the  obserration  of  Brewster  •  Speaking 
of  aniting  similar  pictures,  (patterns  on  hanging  paper,)  in  binoc- 
ulor  TisioD,  he  remarks: — "The  surface  of  it,  (tlie  wall)  seems 
slightly  carved.  It  has  a  silvery  transparent  a^ct."  Here  tho 
images  though  of  the  same  inteositr,  las.,  moving  with  each 
slight  movement  of  the  head  iodoces  m  the  miad  the  ideiiof  OM 
objeot  seen  throngh  another. 

In  clbain^  I  will  remark  that  vhtle  many  of  the  expeiiments 
above  mentioned  are  easily  repeated,  others  require  considerable 
practice  in  thia  kind  of  observation. 


Art.  XXXT. — TRe  Quatemian  or  Diluvian  Period,  considered 
in  Us  rtlation  to  tha  present  Epoch ;  by  F.  J.  Pictet. 

tPram  tba  Biblioth^lM  noIren«Il«  ( ArdiiTM)  de  QuAit,  rol,  Tui,  p.  !S3.J 

WHXiir  in  1344,  the  first  volame  (let  edition,)  of  my  element- 
ary treatiBe  on  palieontology  was  printed,  I  was  strncE  with  the 
imposaibiHty  of  Szing  a  precise  limit  between  the  Dilnvian  epoch 
and  the  present  or  modem  period.  These  two  periods,  it  is  true, 
have  been  considered  aa  distinct  in  all  treatises  upon  geology ; 
bnt  when  I  attempted  to  point  ont  their  palseontologio  characters, 
I  soon  perceived  that  the  zoologic  population  had  not  in  reality 
been  modified  in  passing  from  one  to  the  other,  and  that  they  are 
evidently  the  unmtermpted  continnation  of  one  and  the  same 
state  of  things.    This  truth  appeared  to  me  so  evident  thai  I 


merely  indicated  the  princi 
without  entering  into  detai 
call  the  attention  of  geole^i 


ipal  arguments  which  supported  it,f 
ils,  and  I  considered  it  sufficient,  to 
^ists  and  paleontologists  to  this  pwnt. 
This  has  had  its  influence,  and  recently,  since  questions  of  this 
nature  have  taken  a  new  importance  by  the  discoveries  relating 
to  human  fbasils,  many  geologists  have  admitted  the  above 
eonclasiona  as  demonstrated.  I  would  especially  mention  Mr. 
Scipio  Oras,:f;  who  is  engaged  in  an  important  work  on  tha 
dilnvinmof  the  valleys  of  the  Rhone  and  theBhine,  and  also  Mr. 
Lartet,S  who  has  recently  sustaiued  the  same  opinion  in  a  memoir 
upon  the  geologiooi  antiquity  of  the  human  race  in  veste/n 
Ehirope. 

There  are  however  some  opponents  to  these  views,  especially 
Hr.  Koechliu  Schlambei%er,|j  who  replyii^  to  Mr.  Scipto  Gras, 
has  called  my  oiHnton  a  UiUe  radicod  and  has  sought  to  overcrow 

•  llie  StareoNOp*,  p^  91,  Londot^  T656. 

t  T^miU  tUmmlain  A paHatttalofU,  rata  B,  lit  adilton,  tani*  I,  p.  8S9. 
i  BtiiUHn  A  la  Soeiili  yWiyi{pa  i>  Fivum,  Id  Seriei.  loms  zr,  p.  ISI. 
I  SiU  Vni:  (ArtMwn).  tone  riii.  p.  ISS.    Jul;.  ISSO. 

T  StJUtin  J*  la  SocitU  ghlegiqm  <k  Franet,  !d  SetiBi.  torn*  xri,  p.  SB.  BTor. 
SI,  IB.  9. 
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it  '  I  therefore  think  it  neceasary  at  this  time  to  furnish  new 
pToo&  and  to  set  &rtb  more  clearly  those  eTidenoes  which  have 
decided  my  own  mind,  and  which  I  hare  do  doabt  will  conyinoe 
the  most  incredulous. 

This  question  may  be  considered  from  two  points  of  Tiew,  the 
geological  and  the  p&lasontological.  I  shall  only  approach  the 
question  in  the  latter  aspect,  for  which  mj  studies  have  better 
fitted  me,  but  I  ought  to  remark  that  we  have  no  example  of  seri- 
ous diaagreemeut  Between  palteoutology  and  geology  when  thejr 
are  employed  to  distinguish  the  severaJ  periods  of  the  history  of 
the  glooe.  There  is  no  one  of  these  periods  which  is  not  clearly 
distinguished  by  the  character  of  its  &una,  and  no  case  can  W 
cited  where  stratigraphy  has  required  a  division  which  palseon- 
tol<^y  has  not  confirmed.  If  we  survey  the  whole  aeries  we 
never  find  any  two  consecutive  stages  in  which  the  zoological 
population  has  been  identical. 

If  thu!  is  BO,  the  geologists  and  the  palasontologists  will  be 
unanimous  for  uniting  these  two  epochs  into  one,  and  for  apply- 
ing to  them  a  common  name.  I  think  if  I  am  able  to  prove, 
from  the  standpoint  of  palaeontology,  that  the  two  periods  are 
only  one,  this  result  ought  to  be  as  fully  admitted  as  in  anala- 
gous  cases  for  anterior  epochs. 

I  know  that  this  opinion  is  not  without  question,  and  that  some 
geologists,  whose  learning  and  judgment  I  highly  respect,  think 
that  in  the  condition  of  the  globe  and  the  forces  which  have 
existed  since  the  termination  of  the  tertiary  period  there  are 
sufficient  reasons  for  distinguishing  completely  the  tertiary  period 
irom  the  modern  epoch.  I  shall  not  discuss  this  question  for 
which  I  do  not  think  myself  qualified.  I  will  only  s&j  that 
however  this  may  be,  it  wUl  be  impossible  for  me  to  aaainiilate 
the  separation  of  two  periods  whose  fauna  are  continued  iden- 
tical from  one  to  the  other,  to  the  well  determined  limits  which 
distinguish  geologically  aad  palteontologically  all  the  anterior 
periods  admitted  as  divisions  of  the  history  of  the  globe.  I  have 
elsewhere  intimated  that  these  same  geologists  are  singularly  em* 
barraased  in  regard  to  the  precise  point  where  they  ought  to 
establish  the  division,  and  that  the  long  series  of  Quaternary 
deposits,  following  the  glacial  period,  wliioh  certainly  neither 
commenced  nor  ends  suddenly,  will  give  them  very  great  diffi- 
culties. 

My  object  in  this  communication  is  mmply  to  demonstrate  that 
betw^n  the  Diluvian  period  aad  the  modem  epoch  there  has  not 
been  any  modification  of  the  fauna  having  the  least  reUtion  to 
the  changes  which  characterize  and  distinguish  other  palfeonto- 
lo^cal  fauDie.     For  this  purpose  I  shall  consider  two  distinct 

E Dints.  I  shall  demonstrate  first  that  aU  actual  or  modem  &UDse 
ave  existed  from  the  origin  of  the  Diluvian  period.    I  shall 
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inquire  afterwards  vhat  differances  exist  between  the  Diluyian 
&una  and  the  preseat  fauna  and  shall  show  that  they  consist 
only  in  the  disappearance  of  a  limited  number  of  the  lai^er 
species. 

I  ought  however  before  proceeding  to  details  to  notice  an  ob- 
jection. Of  late  years  questions  relating  to  the  origin  of  species 
nave  been  reviewed  with  renewed  ardor,  and  some  persons  think 
that  the  solution  of  these  questions  may  have  an  influence  upou 
the  demonstration  of  the  question  with  which  I  am  now  engaged. 
On  the  contraiT  I  think  the  subject  with  which  X  am  concerned 
is  entirely  an  mdependent  question.  Whether  we  admit  with 
Lamark  or  with  Mr.  Darwin  a  gradual  transformation  of  beingii, 
or  think  there  is  a  general  law  of  nature  introducing,  at  certain 
epochs,  new  organic  forms,  or  accept  the  idea  of  successive 
creations,  we  shall  in  either  case  be  obliged  to  refer  to  the  same 
facts  in  the  history  of  the  globe.  At  the  end  of  a  certaiu  number 
of  years  or  centuries  the  zoological  population  of  a  country  is 
chan^d  and  the  species  are  replaced  by  others.  The  surface 
of  the  globe  has  been  succeBsively -occupied  by  a  series  of  faunse 
perfectly  distinct ;  each  of  these  fauna  correaponds  to  a  period 
which  it  characterizes.  Whatever  theory  may  be  entertained  in 
regard  to  the  cause  of  the  change,  the  change  itself  is  not  ques- 
tioned. But  all  we  need  to  do  here,  is  to  show  that  these  organic 
differences  characterize  the  successive  periods,  and  that  there  is 
no  such  difference  between  the  Diluviau  period  and  the  present 
epoch. 

I  ought,  as  I  have  s^d,  to  demonstrate  in  the  first  place  that 
all  the  present  fannte  have  existed  Irom  the  commencement  of  the 
diluvian  period,  as  well  as  the  last  species,  of  which  I  shall  speak 
£irther  on.  For  this  purpose  I  have  recently  arranged  a  com- 
plete catalogue  of  the  fauna  of  European  mammifers,  and  I  have 
inquired  which  have  not  been  found  in  the  fossil  state,  and  what 
are  those  the  bones  of  which  have  been  found  buried  in  the 
Quatemian  or  Diluvian  beds,  with  the  fossil  elephant,  Sl^at 
prim^enitts  or  with  the  Cavern  Bear,  Ursua  apelaus. 

Seasoning  upon  comparable  and  sufficiently  certain  facts,  I 
have  ezclnded  from  this  list : 

lat,  Marine  mammifers  in  view  of  the  difficulty  of  determining 
the  age  of  marine  Quatemian  deposits. 

2d,  Mammifers  of  remote  regions  whose  bones  are  not  likely  to 
be  found  in  the  more  explored  and  better  known  diluvian  de- 
posits of  Central  Europe.  Thus  I  have  not  considered  as  impor- 
tant either  the  monkey  of  Gibraltar,  or  the  small  species  on  the 
confines  of  Asiatic  Itussia,  or  those  which  have  been  recently 
discovered  in  Sicily  or  in  Turkey.  I  have  confined  myself  to 
those  actually  living  in  places  where  the  Quatemian  deposits 
are  well  known.    Besides  this,  the  excellent  work  of  Eichwidd 


S48  E.  I.  Pictet  on  the  DUuvian  Period. 

proTes  the  existence  of  tbe  same  state  of  things  in  Russia  as  ia 
England,  Belzium,  France,  Germany  or  Switzerland. 

Tiie  follotrmg  are  the  principal  i^ts  obtained  from  an  analysis 
of  my  catalogue,  viz : 

Almost  allthe  common  species  of  (^eiroptera  hare  been  foan.V 
in  the  Quaternary  deposits.  I  have  found,  especially  those  here 
cited:  Vespertilto : — V.  nocttila,  V.  pipUtrdXus,  V.  strotintie,  the 
common  bat,  the  lop  eared  bat,  Veep,  auritus,  the  /er  d  dieval,  the 
V.  diecolor,  and  the  V.  mystacinus.  Is  it  not  extremely  probable, 
not  to  say  evident,  that  the  rare  species  more  recently  discovered 
which  are  wanting  upon  this  lis^  are  wanting  because  we  have 
not  known  how  to  distinguish  their  bones  or  oecause  they  have 
not  t/el  been  found?  What  geologist  will  venture  to  affirm  that, 
the  varieties  V.  Leuleri,  V.  Kiihlii,  ice.,  which  only  appeared  be- 
fore the  species  named  above,  appertain  to  a  more  recent  fauna. 

The  same  results  are  furnisheo  by  the  InsKtivora. 

In  these  same  Quaternary  deposits  are  cited  the  bedge-hog,  the 
mole  and  three  or  four  species  of  the  shrew-mouse. 

This  is  all  our  fauna,  for,  on  account  of  the  reasons  mentioned 
shove,  I  am  not  able  to  give  any  importance  to  the  two  species 
of  ifmale  {'desmana'),  one  from  the  Pyrenees  and  the  other  from 
Bussift,  which  have  not  yet  been  found  in  the  fossil  state. 

The  group  Rodentia  is  of  difficult  determination  and  we  may 
naturally  expect  to  find  some  vacancies,  but  there  are  none,  how- 
ever, of  any  importance.  We  may  cite  the  squirrel,  the  marmot, 
the  dormouse,  the  mouse,  the  hamster  [Criselus),  the  water-rat, 
the  ordinary  meadow-moose,  the  beaver,  the  hare,  and  the 
rabbit.  The  only  striking  vacancy  will  be  that  of  the  poreupine, 
but  Mr.  Areas  has  fortunately  ibund  this  also  in  the  caverns  of 
Sicily.  There  are  wanting  to  our  list  only  some  small  species  of 
the  mouse,  the  garden  dormouse,  the  muscardin,  &€.,  in  regard  to 
which  we  may  make  the  same  reflection,  as  was  suggested  bj  the 
Cheiroptera.    The  jerboa,  lagomya,  &c,,  are  found  as  fossils  in 


The  Camivora  being  in  general  larger  than  those  animals 
which  represent  the  preceding  groups  and  being  at  the  same  time 
more  eaj^ily  recognized  scarcely  present  any  vacuity. 

There  have  b^n  found  the  lion,  cat,  wolf,  domestic  dog,  fox, 
genet,  white  bear,  brown  bear,  badger,  glutton,  martin,  beech 
martin,  polecat,  ermine,  weasel  and  the  otter.  There  is  lacking 
to  this  list  only  the  lynx,  and  it  is  important  to  know  whether 
the  filit  engiMknaia  of  Schmerling,  from  the  caverns  of  Belgium 
is  not  identical  with  it  I  have  not  supposed  that  any  person 
could  see  an  indication  of  a  subsequent  creation  in  the  absence 
of  some  species  from  ezcentric  regions  as  the  fox  of  the  north, 
the  polecat  of  Poland,  or  ths  P.  boecarn^  of  the  Mediterntoean 
islands. 
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The  only  RitAydenru  of  the  present  faana  yet  foand  in  our 
Qnatwnary  deposits  are  three,  tlie  wild  boar,  the  horse  and  ibe  ess. 

AlBong  Buminanti  have  been  euumerated  all  our  present  deer, 
the  deer  properiy  ao-called,  the  reindeer,  the  mooee  deer,  uid 
the  roe-buck.  The  fallow  deer  is  not  comprised  in  this  last,  but, 
aa  is  well  known,  it  is  not  native  in  Central  Europe.  There 
are  enumeratad  also  the  wild  oxen,  (the  nrus  aod  the  bison),  the 
chamois,  and  the  goat  The  sheep  had  not  been  discovered  until 
the  last  few  years,  which  had  probably  been  more  recently  im- 
ported ;  however,  Mr.  Areas  has  found  in  the  caverns  of  Sicily  a 
closely  related  species,  the  muffion.  Finally,  to  this  series  of 
animala,  modem  disooreries  authorize  us  to  add  man.  All  this, 
aa  I  have  said  elflewbere^*  appears  to  demonstrate  that  man  faaa 
eo6zisted  with  this  diluvian  fauna  and  that  hia  history  dates 
probably  from  the  same  epoch. 

The  met£  here  menUoued  are  remarkably  conclouve,  for  they 
prove  that  all  the  present  fauna  of  European  mamtnifers  hare 
been  found  as  fossils  in  the  Quaternary  deposits,  ex(^t  some 
small  species  difficult  to  be  determined,  the  bones  of  which  if  pre- 
served, have  not  yet  been  recovered.  It  appears  to  me  evident 
that  tbese  ran  exceptions  are  without  value  as  objections,  and 
that  we  may  boldly  declare  that:  Fr<mt  the  commencement  of  tha 
Diluvian  pa^od  to  5ie  present  day,  no  apeciet  of  mammifen  hot  been 
added  to  the  fauna  which  tJten  lived  in  Eurt/pe. 

What  we  have  said  of  mammifers  may  also  be  affirmed  of 
birds  and  reptiles ;  bat  upon  this  part  of  toe  subject  I  shall  not 
enter  into  details,  for  these  classes  are  less  known  and  do  not 
furnish  results  so  certain.  The  examination  of  a  treatise  on  pa- 
leontology is  sufKcient  to  show  that  the  existing  species  are  al- 
ready inmcated  in  the  Diluvian  deposits. 

The  terrestrial  and  Quviatile  mollusks  axe  in  the  same  cate- 
gory. Thus  with  the  bones  of  the  Elephae  primigeniua  are 
frequently  found  buried  all  our  species  of  Helix,  Bulimus,  &c, 
ana  they  show  us  that  for  the  invertebrata  as  well  ns  for  the 
vertebrata,  all  the  existing  &una  date  from  the  origin  of  the 
Diluvian  period. 

The  preceding  facts  suffice  to  show  that  there  has  been  no 
renewal  of  the  fauna  between  the  Diluvian  period  ami  the  Modem 
epoch.  We  must  now  consider  in  what  consists  the  apparent  dif- 
ference which  has  led  most  geologists  into  error.  It  hoa  been 
caused  by  the  gradual  disappearance  of  a  certain  number  of 
species.  At  the  commencement  of  the  Diluvian  period  the  fauna 
was  richer  and  more  complete  than  it  is  at  present.  There  lived 
io  Europe  at  that  time  not  only  our  present  animals  but  a  certain 
number  of  speciee  which  ore  now  extinct  These  latter  have 
gradually  disappeared  from  causes  probably  in  part  similar  to 
■  am.  Unit,  (new  (enei),  tenia  tU,  p.  S»4.    Vweh,  lS«a 
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those  which  destroyed  one  species  of  ox  mentioned  by  Julias 
Cffisar,  and  which  destroyed  moat  likely  the  last  representatives 
of  the  ure-ojt  (aurochs)  and  the  elk.  The  fauna  of  the  eaalem 
.continent  has  been  snocessively  impoverished,  and  as  the  popu- 
lation and  cultivation  of  the  soil  increased  only  a  part  of  the 
species  which  once  dwelt  there  remain  living. 

It  is  not  possible,  in  the  present  state  of  paleeontology  to  pre- 
pare a  complete  and  precise  catalogue  of  these  extinct  m)ecies ; 
hut  it  is  sumoiflDt  for  our  purpose  to  sketch  the  principal  features 
of  such  a  catalogue. 

I  am  embarrassed  in  regard  to  the  Alluvial  deposits  of  Au- 
vergne,  which  appear  to  present  characters  somewhat  exceptional. 
It  is  not  perfectly  demonstrated  that  the  fauna  which  they  en- 
close has  all  been  contemporaneous  with  the  Quaternary  deposit? 
of  the  greater  part  of  Europe,  There  are  found  many  species  aa 
yet  imperfectly  known  which  appear  to  be  extinct  and  which 
have  not  been  recovered  elsewnere.  Such  is  the  Ermaceus 
major,  many  of  the  d(W8,  some  polecats,  at  least  three  species  of 
deer,  the  wild  goats  of  Boset,  im.  It  will  probably  be  necessary 
to  add  to  them  hereafter;  but  new  investigations  appear  indis- 
pensable to  make  the  proper  additions  with  certainty.  I  have 
experienced  some  doubt  in  regard  to  many  races  or  species  of 
true  Quaternary  deposits,  indicated  as  different  from  those  now 
living,  but  which  have  been  characterized  without  doubt  by  their 
form  and  not  by  appreciable  organic  characters.  It  appears  to 
me  quite  natural  that  species  at  the  commencement  of  the  Dilu- 
vian  epoch,  finding  abundant  nourishment  in  a  country  where 
great  forests  and  immense  virgin  territories  replaced  our  present 
culture,  and  being  able  there  to  develop  in  freedom  should  have 
frequently  had  a  form  a  little  superior  to  their  existing  represent- 
atives, which,  surrounded  by  hunters,  restrained  ou  every  side^ 
lead  a  more  difficult  and  precarious  life.  I  do  not  think  it  pos- 
sible to  give  a  specific  value  to  slight  differences  of  stature,  if 
all  the  other  characters  are  identical,  and  therefore  I  consider  as 
doubtful  many  of  those  species  inserted  in  the  catalogues  of  pale- 
ontology. Such  are  the  Talpa  fosailis,  the  Meles  Morreni,  the 
huira.  anliqua,  the  Snurus  priscus,  the  Arctomya  pritnigenia,  the 
Myoxus  fomlis,  the  Suspriscus,  &c.  Some  of  these  are  probably 
identicu  with  living  species.  By  new  researches  we  shall  find 
that  some  of  these  are  truly  extinct. 

But  aside  from  these  difficulties  and  doubts  a  certain  number 
of  species  have  certainly  disappeared  which  I  will  briefiy  enu- 
merate. 

In  the  fiunily  of  bears  I  consider  as  lost  the  great  Cavern 
Bear  {Ursua  mdaus).  Their  bones  characterize  well  the  de- 
posits called  Diluvian,  or  the  formations  more  ancient  than  the 
iatt  period  of  our  globe.     The  Dram  prisma  is  more  doubtful 
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and  is  probably  identical  with  our  black  bear.  The  Hymaa 
appear  to  have  been  represented  in  the  ancient  epochs  by  three 
species  which  have  now  disappeared ;  the  hyena  of  caverns 
(i/i  ^tdoea),  analogous  to  the  spotted  hyena  of  uie  Gape  of  Gt>od 
Hope,  the  Syena  Morupeamlana,  of  Christol,  more  similar  to  the 
Btriped  hyena,  and  the  Hyena  intermedia,  Marcel  de  Serres. 

In  the  family  of  the  feUnida,  we  should  add  to  the  wild-cal^ 
the  lynx  (?)  and  lion  which  have  disappeared  from  Europe  in 
the  historic  period,  another  species  related  to  the  leopard,  {f^Ut 
antique^. 

The  nnmerouB  order  of  Eodenta  appear  to  contain  some  extinct 
species  more  diSereut  from  the  living  than  those  which  I  have 
cited  above  ia  speaking  of  differences  of  form.  These  are  the 
Spermopkilus  superciliomt  of  Kaup ;  the  Castor  {Trogontkerivm) 
Cuviere,  Fischer  deWaldheim;  the  Lepus  priscue  Cnvier,  from  the 
breccias  of  the  Mediterranean,  and  some  species  of  Lagomys,  &c. 

The  Elephant  ia  one  of  the  most  remarkable  of  the  genera 
among  those  which  have  made  a  part  of  the  ancient  fauna  of  our 
penooL  Their  bones  are,  with  those  of  the  bear,  the  most  char- 
acteristic of  these  Diluvian  strata,  since  they  are  abundantly 
scattered  over  an  immense  surface  of  country.  The  species  best 
known  is  the  mammoth  {El^has  primigenivs).  Of  other  bones 
may  be  mentioned  those  of  the  African  elephant  (E.  AJricanua). 
The  existence  of  some  other  species  (snch  as  the  E.  meridumalis 
Nesti),  ia  contested  by  some  anatomists  and  admitted  by  others. 

The  great  Bhinoceroa  with  valved  nostrils  (if.  tichorhxnus)  leas 
widely  diffused  than  the  elephant,  and  probably  also  one  or  two 
species  of  the  same  genus,  are  soiking  examples  of  those  races 
which  have  disappeared. 

It  is  the  same  with  the  Hippopotami  of  which  it  is  thought 
we  may  admit  the  prior  existence  of  many  species  now  extinct 
{H.  major,  S.  minor,  H.  Pentlandi,  and  the  hippopotamus  of  the 
valley  of  the  river  Sdmme). 

The  horse  of  P^nas  appears  to  be  another  species  difier- 
ent  from  the  one  mentioned  above  as  related  to  the  existing 
horse. 

The  genua  Qsrous  has  been  numerous  from  the  commencement 
of  the  diluvian  epoch,  for  to  the  species  now  living,  and  which, 
as  I  have  said,  existed  then,  is  to  oe  added  the  beautiful  giant 
stag  of  the  peat  bogs  of  Ireland  {(krvia  euryceros),  the  great  deer 
of  the  Sdmme  {Ckrvus  dama  giganteus)  the  Oervua  marUalix. 
Qravaia,  and  many  species  &om  caverns  described  by  Marcel 
de  Serres. 

Among  the  other  species  of  ruminants  lost  from  our  fauna,  it 
is  necessary  to  mention  the  Antehpe  Chriatoli,  M,  de  Serres,  the 
Dichotoma,  Qervais,  and  Ibex  CebennarttTn,  Gervais. 
Am.  Joim.  Sot.— SacosD  SaaiaB,  Vol.  XXXI,  No.  9S.— Uat,  ISBL 
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I  will  not  add  the  Boi  pnmigennu  beeaose  it  vaa  Been  alive  by 
Julius  C»8sr. 

I  have  not  found  among  birds  or  reptiles  any  species  to  add 
vith  certainty  to  this  list. 

We  shall  find  only  a  fev  in  this  category  among  ihe  terrestrial 
iDvertebrata.  The  marine  deposits  on  the  borders  of  the  Med- 
iterranean contaiK  some  mollusks  of  lost  species,  but  their  num- 
bets  are  small  compared  with  speoieB  still  living. 

We  thus  see,  as  I  have  &aid,  that  the  fauna  originating  at  the 
period  which  sucoeedad  the  Tertiary  epoch  has  been  sacoeeeiTely 
deprived  of  many  remarkable  species.  This  gradual  disappear- 
ance may  have  proceeded  &om  many  natural  canses.  First  the 
climate,  cooling  very  mnch  as  the  formation  of  great  glaciers 
proves  (Glacial  period),  would  not  be  favorable  to  any  one  of 
them,  especially  to  the  great  pachydenns,  the  congeners  of  which 
characterize  in  our  day  the  torrid  zone.  Still  more  as  I  have 
said  elsewhere,*  admitting  the  presence  of  man  &om  the  origin 
of  the  latter  period,  we  may,  with  much  probability  attribute  to 
him  the  destruction  of  a  part  of  the  epeoies.  If  we  examine  the 
list  which  I  have  given  we  shall  see  that,  aside  from  the  great 
pachyderms,  it  is  principally  composed  of  carnivorous  anunals 
which  man  is  interested  to  destroy,  and  of  herbivoia  which 
should  serve  for  his  nourishment 

Mr.  Lartet,  in  the  memoir  which  I  have  cited,  has  furnished  a 
new  argument  in  &vor  of  this  hypothesis.  He  has  found  marks 
of  the  instruments  of  man  upon  the  bones  of  many  species  of  this 
epooh,  and  in  particular  upon  those  of  the  ox  and  the  goat; 
these  marks  being  generally  deep  cuts  designed  to  cause  the 
rupture  of  the  bone,  sometimes  more  superficial  wounds  as  if  the 
object  had  been  to  elevate  the  skin  about  the  base  of  the  homa 
This  destruction  of  species  is,  merely  like  that  which  daily  traos- 

Eires  before  our  eyes.  If  new  oircumstaneea  should  cause  the 
iws  in  re^rd  to  the  chase  to  be  abolished,  and  if  the  great 
land-owners  did  aot  protect  some  species,  it  would  not  be  long 
before  all  our  present  deer  would  be  classed  among  extinct 
species.  They  nave  already  disappeared  &om  many  oountries, 
and  among  others  from  the  valley  of  the  Bhone,  where  the  stag 
and  the  roe-buck  were  abundant  at  the  end  of  the  last  century. 
A  curious  fact  has  been  cited  which  seems  to  oonfirm  what  I 
have  said,  it  is  the  very  limited  number  of  species  of  small  size, 
or  little  coaneeted  witn  the  wants  of  man,  among  those  which 
have  disappeared. 

Such  is  the  opinion  which  has  been  formed  in  regard  to  the 
causes  of  this  eztinclaon.    I  repeat  therefore  that  these  oausea  can 

*  SiM.  Univ.  (new  Mri««),  tome  vii,  p.  STl,  Hudi,  lUO. 
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have  DO  relation  to  thoae  which  acted  daring  the  previous  peri- 
ods for  ia  the  lenoTation  of  the  fauna  there  has  always  been  a 
repiacing  of  some  speciea  by  othere. 

Here,  on  the  contrary,  we  merely  find  extinctions  which  can 
no  more  famish  a  basis  for  distingnishing  two  periods  than  could 
the  destroctton  of  the  Boa  jtrimigcnvia  or  that  of  the  Dodo. 

To  complete  our  knowledge  of  the  history  of  the  Diluvio- 
modeni  period,  it  would  be  very  interesting  to  ascertain  the  date 
of  the  extinction  of  each  species.  Some  investigations  of  this 
kind  have  been  recently  undertaken,  principally  in  England  ^ 
but  observers  generally  content  themselves  with  stating  the  rela- 
tion of  bonea  to  the  Quaternary  epoch  without  other  details.  It 
is  important  always  where  it  is  possible  to  determine  accurately 
the  potdtion  and  the  geological  relations  of  the  stratum  whica 
encloses  them,  and  sometimes  even  to  indicate  whether  they  are 
found  in  the  upper  or  the  lower  part  of  the  stratum.  It  is  impor- 
tant to  examine  with  great  oare  the  bones  in  the  depi^its  of  the 
glacial  epoch,  for  it  is  very  probable  that  many  species  have 
extended  even  to  that  period.  By  such  studies  well  directed  we 
may  obtun  more  accurate  knowledge  of  this  series  of  extinctions, 
and  I  doubt  not  we  shall  be  more  and  more  convinced  that  they 
have  been  gradoAl  and  sticceflsive. 


Abt.  XXXJI. — On  the  Presence  of  PhosjAoric  Add  in  Igneoas 
Socka  ;   by  jAli£9  SCHISL. 

DBSCENDlNa  from  the  Sierra  Nevada  into  the  plains  of  the 
Sacramento  river  by  the  route  which  leads  along  Black  Bute, 
w«  meet  west  of  the  Bate  with  a  phosphoritic  trachyte  crumbling 
into  pieces  and  covering  the  surface  for  many  miles.  As  tberd 
IB  hardly  a  trace  of  oi^anic  subfltance  to  be  discovered  in  the 
soil  from  which  a  luxuriant  vegetation  is  springing,  it  was  to  be 
expected  that  the  rock  contained  phosphtnic  acid.*  This  an 
analysis  showed  to  be  the  case.  The  phosphoric  acid  is  contained 
in  the  precipitate  obtained  by  ammonia  after  a  pulverized  portion 
of  the  rook  has  been  disintegrated  by  fiaohydric  acid^  noated 
and  dissolved  in  chlorhydric  acid.  The  washed  precipitate  is 
dissolved  in  a  small  quantity  of  hot  chlorhydric  acid,  much  tar- 
taric acid  and  some  sulphate  of  magnesia  added,  and  then  the 
pboephoric  acid  precipitated  with  an  excess  of  ammonia ;  the 
crystals  of  the  phosphate  are  forming  immediately.  The  amount 
of'^  phosphoric  acid  contained  in  the  rock  was  urns  found  to  be 
0-26  per  cent  corresponding  to  0*78  per  cent  of  phosphate  of  lime. 
I)  demooattated  Ui«  general  preaeBce  of  phoapbortc 
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Abt.  XXXEX — Ninth  Supplement  to  Banana  Mineralogy;   by 
Geo.  J.  Brush,  Profeasor  of  Metallurg;  in  Yale  College. 

Zm(  of  Workt,  etc. 

C.  F.  RAiiHEi^BSBa:  Handbuch  der  Mineralchemie.  Svo,  pp. 
1039.  LeiE^g,  1860. — Tiaa  work  is  by  no  means  merely  a  new- 
edition  of  Bammelsberg'B  former  "  HandwSrterbucti  dea  cbem- 
iBcben  Theils  der  Mineralogie."  It  is  entirely  rewritten  and  re- 
arranged,  and,  as  its  title  indicates,  it  aims  to  ^re  Uie  completo 
history  of  the  chemical  properties  of  each  mineral  species.  It 
has  seventy  pages  of  introductory  matter  upon  the  analyses  of 
minerals — the  calculation  of  analyses — a  discussion  on  the  value 
of  analyses — the  chemical  constitution  of  minerals,  including 
the  function  of  water — heteromorphism,  isomorphiam,  homoeo- 
morphism,  etc.  The  whole  is  arranged  according  to  a  coDven- 
ient  chemical  classification. 

Bammelsberg  has  done  more  to  give  precision  to  our  knowl- 
edge of  the  chemistry  of  minerals  than  any  other  chemist  since 
the  time  of  Berzelius.  The  present  work  is  one  of  great  value 
to  the  mineralogist,  the  grandest  work  of  the  kind  ever  pub- 
lished— still  on  carefiil  examination,  we  are  sorry  to  observe  evi- 
dences of  haste,  if  not  carelessness,  in  its  preparation.  It  is  to 
be  regretted  in  such  a  standard  book — as  this  is  sure  to  become 
— that  the  author  had  not  given  it  a  little  more  time  and  care. 
This  is  particularly  to  be  noticed  in  regard  to  American  min- 
erals : — on  page  6  we  are  told  that  the  native  copper  of  Lake 
Superior  contains  7'29  pr.  ct.  of  silver  and  O'OS  of  mercury ;  ad- 
mitting that  the  specimen  exanyned  by  Hautefeuille  may  have 
contained  both  silver  and  mercury,  it  is  unnecessary  to  offer  evi- 
dence to  the  contrary  in  regard  to  the  thousands  of  tons  which 
are  yearly  produced  from  this  region,  aa  shown  by  the  careful 
investigations  of  Whitney,  Jackson  and  others. 

In  many  cases  where  an  analyst  has  made  several  analyses  of 
one  mineral,  the  author  gives  tne  mean  result  only ;  this  might 
be  well  enough,  were  it  not  that  he  very  often  omits  to  mention 
the  ^t,  and  compares  the  results  of  an  extended  and  careful 
research,  with  a  single  and  frequently  imperfect  analysis,  a  pro- 
cedure which  certainly  has  a  tendency  to  create  error,  and  mis- 
lead the  student  who  places  implicit  reliance  in  this  work. 
Thus,  under  Danburite,  p.  770,  examined  by  Shepard,  Emi,  and 
Smith  &  Brush,  we  find  one  analysis  by  Shepard,  one  bj 
Emi,  and  one  by  Smith  &  Brush.  The  natural  inference  is, 
that  but  one  analysis  was  made  by  each  of  the  two  first  named, 
and  one  by  Smith  &  Brush — had  such  been  the  case  perh^ia 
Bammelsberg  might  have  been  justified  in  his  remark,  "that 
with  such  diSerences  in  results,  the  nature  (composition)  of  the 
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mineral  remaiaed  in  doubt."  But  how  does  the  case  stand — and 
we  ma,j  be  allowed  here  to  remark  that  there  is  no  doubt  aa  to  the 
identity  of  the  mineral  examined  by  Shepard,  Erni,  and  Smith 
&  Brush;  Prof.  Shepard  recognizes  the  mineral  examined  by  us 
as  Danborite,  and  the  writer  mrnished  Dr.  Erni  the  Bpecimens  on 
which  hia  analysis  waa  made. — Shepard'a  analyeis  gives  6*12  of 
alkalies  and  no  boric  aoid,  Srni  found  14*13  p.  c.  of  alkalies  and 
lO'Oi  boric  acid.  Smith  and  Brush  published  two  complete 
analyses,  and  besides  showed  by  direct  experiment  that  the  rain- 
enl  contains  no  alkalies  (this  Journal,  {2J,  xvi,  S65).  No  allu- 
sion is  made  to  this  latter  fact  in  the  work  before  us,  but  from  the 
simple  composition  of  the  mineral,  the  experiments  must  be  ad- 
mitted as  conclusiye  in  proving  the  absence  of  alkalies,  and  do 
further  discussion  of  the  first  two  analyses  is  needed.  Other 
instances  of  this  kind  of  omission  are  found  under  Carrolite,  p. 
ill.  Anal.  2  being  the  mean  of  three — Cuban,  p.  118,  Smith's 
results  are  Overlooked — Bydromagnesite,  p.  2S3,  Anal.  2,  is  the 
mean  of  two,  four  analyses  were  published— -Jenkinsite,  the 
analysis  given  is  the  mean  of  two — Finite,  p.  835,  Anal.  7,  is 
the  mean  of  three—EuphylUte,  p.  845,  the  earlier  analysis  by 
Crooke  is  given,  while  those  of  Erni  and  Garret  are  omitted ; 
Smith  and  Brush  made  four  analyses  of  two  different  varieties 
finding  some  8  pr.  ct.  of  alkalies  which  had  been  overlooked  by 
Garrett,  Emi  and  Crooke,  one  variety  analyzed  was  from  the 
identical  specimen  examined  by  Emi  and  Crooke — Enceladite, 
p.  888,  an  early  analysis  by  Huut  is  given ;  Rammelsberg  does 
not  seem  to  be  aware  that  Warwickite  and  Enceladite  are  not 
only  identical,  but  they  are  the  same  mineral  from  the  same 
locality,  both  containing  boric  acid. 

Bammelsberg  proposes  to  apply  the  name  Gibbsite  to  the 
phosphate  of  indefinite  composition  examined  by  Hermann,  not- 
withstanding this  name  was  first  applied  by  Torrey  to  a  pur© 
hydrate  of  alumina,  and  the  results  of  the  latter  have  been  con- 
firmed by  four  other  chemists.  The  author  gives  as  his  reason, 
that  Silliman,  and  Smith  &  Brush  found  a  small  amount  (0'57- 
0-67  pr.  ct)  of  phosphoric  acid,  consequently  showing  the  pres- 
ence of  a  mixture  of  phosphate  and  hydrate  of  ^umina.  We 
add,  that  if  this  be  admitted,  the  reasoning  applies  with  much 
more  force  to  the  Russian  Bydrargillite  in  wnion  Hermann  found 
1'4S  per  cent  phosphoric  acid  1  The  mineral  described  by  Dr. 
Torrey  is  a  native  hydrate  of  alumina,  and  Gibbsite  having 
many  yean  precedence,  there  is  no  reason  for  arbitrarily  re- 
placing it  by  the  name  Hydrargillite.  It  matters  not  what 
Hermann  analyzed,  it  is  an  indisputable  &ct  that  Torrey's  Gibbs- 
ite  is  hydrate  of  alnmina,  and  furthermore  such  a  change  of 
names  as  our  author  proposes,  is  against  all  asage,  and  followed 
out  would  cause  endless  confusion  in  nomenclature.    We  have 
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noticed  only  points  in  regard  to  American  species ;  other  exam- 
ples might  be  qaoted  to  juatifj  oar  assertion  that  the  vork, 
although  of  great  value,  is  marred  with  evidencea  of  haste  in 
its  compilation,  but  we  would  not  overlook  the  great  services 
its  illustrious  author  has  rendered  to  the  science  of  Mineralogy, 
of  which  no  better  evidence  could  be  quoted  than  the  work  we 
hare  before  us. 

Dr.  Eritst  Weiss  :  Ueber  die  krystallographische  Entwickel- 
ung  des  Qaarzsystems.    4to,  pp.  l(u.    Hiule,  I860. 

Albbecht  Schbaitf  :  Ueber  die  Krystallformen  des  Kiesel- 
zinkerzes.    8to,  pp.  27,  mit  6  Tafeln.    Wien,  1860. 

Albheght  Schrauf:  Krystallographisch-optiache  TJntersach- 
ungen  iiber  die  IdentitSt  dea  Wolujn  mit  Sohwerspath.  8ro, 
pp.  15,  mit  8  Tafeln.    Wien,  1860. 

H.  DA.DBEB:  Ermittelung  kryatallographischer  Constanten 
und  des  Grades  ihrer  Zuverlassigkeit  (21.  Akanthit).  8vo,  pp.  18, 
mit  6  Tafeln. 

C.  F.  Rauublsbbrq  :  Ueber  Isomorpbie  nnd  Heteromorphie 
bei  deu  Singulosilikaten  von  Monozjden  und  Sesquioxjden. 
Pogg.  Ann.,  cix,  584^94. 

J.  Keinhard  Blum  :  Handbuch  der  Lithologie  oder  Geatein- 
lehre.     8vo,  pp.  358,  mit  50  Figuren.     Erlangen,  1860. 

W.  H.  Miller  :  Crystallograpbio  Notices,  containing  obeer- 
vations  on  th^  Emplovmeat  of  the  Steraographio  Projection  of 
the  Sphere  in^Cryfltallography ;  on  the  Measure  of  the  Dihedral 
Angles  of  Crystals ;  on  the  Cleavages  of  Kutile ;  on  the  doubly- 
refractive  character  of  Thermophyllite.  (L.  E.  and  D.  Phil.  Mag., 
[4],  xix,  325). 

J.  P.  Cooke  :  Cryatalline  Form  not  Decessarily  an  indication 
of  definite  chemical  oompoeition ;  or  on  the  possible  YariatioQ 
of  the  Constitution  of  mineral  Species  independent  of  the  Phe- 
nomena of  Isomorphism.  {L.  E.  and  D.  Phu,  Mag.,  [4],  zzi,  406, 
and  this  JouttuU,  xix,  194.) 

£.  SdCHTl!TQ :  Die  EinschlUase  von  Mineralien  in  kryBtalliair- 
ten  Mineralien,  nebst  Betrachtungen  iiber  die  Entstehung  von 
Mineralien  una  Gebirgsarten.     8vo,  pp.  357.   Freibei^,  1860. 

DEsCLOiZEAnx  £T  Dahoub:  Examen  des  propri^t^  optiques 
et  pjrog^D^tiquee  des  mineraux  connus  sous  les  noma  de  Gado- 
Unites,  Allanites,  Orthites,  Euxenite,  Tyrite,  Tttrotantalite  et 
Fergusonite.     Ann.  de  Chim.  et  de  Phys.,  [3],  lix,  857. 

A.  DSLESSE :  Becherches  sur  les  Feendomorphoses,  pp.  76. 
(Extrait  des  Annales  des  Mines,  xvi,  1860.) 

Aqcilli  Siuth  :  A  new  Pyrc^ostic  Arransfflnent  of  the 
Simple  Minerals  hitherto  found  in  Ireland.  {Jhrnin  Quar.  Jour. 
Sci.,  No.  1,  Jan.  1861. 
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E.  J.  Chapiuk  :  A  popular  exposition  of  the  Minerala  and 
G«ol<^  of  Canada.  Under  this  title,  Frof.  Chapman  has  con- 
tributed a  series  of  interesting  artides  to  the  Canadian  Journal 
of  Industry,  Science  and  Art 

A.  KEmrooTT:  TJeberBicht  der  Besttltate  Mineralogisoher 
Forschungen  in  Jahre  1859.  8vo,  pp.  212.  Leipzig,  18&0. — A 
complete  review  of  the  Mineralogical  Besearches  published  in 
1859,  with  additional  obserrations  aod  critical  notes  by  Prof. 
E!enngott. 

H.  Kopp  TJND  H.  Will  :  Jahresberioht  iiber  die  Fortschritte 
der  Chemie,  lind  verwandter  Theile  anderer  WissenscbafteD,  fur 
1869.  Oiessen,  1860.  8to,  pp.  90S.— Pages  765  to  820  contain 
Prof.  Kopp's  excellent  review  of  the  pn^ress  of  Mineralogy  for 
1859. 

S.  HsBlCAlfN :  Heteromerea  Mineral-Systems.  (Zweite  um- 
gearbeitete  Auflage).    4to,  pp.  214.    Leipzig,  1860. 

y.  T.  Zephabotich:  Ueber  die  Krystallfonnen  des  Epidot 
Svo,  pp.  22,  mit  2  Tafeln.    Wien,  1860. 

Deieriptiotu  of  Spedet. 

A-oan^—Vor  «  m«moir  on  the  ciTtUUias  form  of  tbit  inln«i«l  bj  rom  Beth,  na 
Pegg.  Am.,  czi,  SB*. 

AiMtm  [p.  £40,  n,  VIU].—Ad  inttntiog  varietr  of  ftlbito  ocean  RsaodaM 
with  ■mok;  qinrti  si  Hotuh  in  Ewez  Couotr,  New  York.  It  hM  a  Kreeniili  color 
and  ■  pocoliar  livtre  raemtding  green  dUlbge.  Oleangs  reij  perfsct,  ihowing 
vHh  neat  dutinctiien  the  tridinic  itrintioiis.  Q.=:2-S3i  (Broali).  ADBljtii  br 
Hr.  Edvwd  H.  TvioiDg,  AMiatant  in  the  Laboratoij  of  the  Yale  ticieutiflc  School : 
Bi  XI  Ve  f)a        %         fTa  £  Ign. 

01-01       19'4S        0-95        0-S9        It.        11'47        035        0-24=-e9-78 

Axunom  [II}. — Eenwott  coBaidcn  the  nlnaral  fram  Copi^w  dwcribed  b;  W. 
J.Tajloraa  ttremtyeriU  (St^pL  VIU)  to  be  a  cupreew  raneh  ef  akanlkili;  ex- 
eluAng  tb«  iron  foiud  in  the  aaaljma  aa  FeSg  Uie  remaining  adphida  of  utrar  aod 
copper  are  Id  tlM  proporUom  of  4AgS  to  lOuS  (Eeongott,  UtbenUkt,  I8S9,  lie). 
Per'A  DMmoif  on  toe  mjiUUine  ionn  irf  atanllliu  eea  Dauber  in  Ber.  Wien.  Akad., 
zziix,  S8fi.  Dsaber  deaoriba*  *  aaw  Locality  of  tfai«  mbnal  at  the  Himmsltunt 
Mine  near  Freiberg.  Sp.  gr.  of  Freiberg  spediseDa  7198 — 7199,  from  Joacbima. 
IImI  7*246.  At  Freiberg  it  ia  aaaodated  inth  argentita  and  atepbanite.  Aoaljeea 
of  aiaittltUc  by  P.  Weaelakj  sbov  it  to  be  Uenttasl  ia  chemical  oompoaitioD  with 
Specimena  from  Fi-eiberg  aontainad  Bfrll  ailTer,  19'7Q  enlphor;  from 


Wim  Akad,  in  /oor.  pn3a.  Chm^  ti 

Aunmnnt  [p.  S8B,  II]. — Analyae*  of  altaninite  \iy  Oeiit(l}  aod-Dleak  (S)  from 
the  Tidnitf  of  Halle  ifaow,  according  to  Heinti,  that  the  apecimeDi  may  be  mixturea 
ta  difierent  banc  auli^iatea  of  alnmma,  (Eopp,  JahmbtruM,  ISSe,  Bll); 
a  xi  Bl  3Pe         Oa        ita  fi 

1.     iS'lS       SB'86        1-9!        0'40        OSO        (fOS        Slals  =10000 

t      lBfi8       SeG4        4e-Se    =  98-99 

<■)  b;  Um  iiWttaacM. 

Amuoutb  [p.  14S,  IT].— F.  Field  haa  pnbliihed  (Qaar.  Jvar.  Chan.  Boe,  zil,  t7) 

aa  extended  examination  of  n  r«d  mervttnaf  mitMrot  oecniting  witii  mereorlal  tetra- 

faedrite,  ataeamite,  malachite,  aiarite,  limonite,  and  lilinte  of  manganeae  and  copper 

at  TunUIloa  near  Ooqnimba  In  Obila.    It  ili^ri  matenally  (ran  the  ammiaUtt  de- 
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d  powdM  V 

Hg  Sb  B  Pa      ~    B  Bl 

1.  S4-43         U'SI  S'43         8«B         4'45         SfiEO  =  98-70 

!.  87-94         IS-iS         fi'SB         S-91         i-SB         S9-7B  =  Sfl-80 

Dividing  the  ■alpbnr  eqoslly  between  tli*  mercaiT  uul  anUmoDf,  makiag  tbe  fccHMr 
»  ainplc  and  tlw  Utter  >  taimlphld,  uid  oiydidng  tbs  remftiiidv  of  eadi  iimIbI, 
tbao  ooEuidering  tbe  liliM  and  oiji  of  iron  u  iccideotal  impnrities,  and  dednctliy 
tbe  water,  w*  MTe,  twoordiag  to  Field'i  Sgurei ; 

HgO  UgS  SbO|  BbSj 

L  31-77  BG-GB  Ifiei  ISSB  <mi  «S'4S 

IL  S3H6  S4'B8  14-93  18-77 » 99-B8 

IfMUl,     SSSe  SMS  16-27  10-64  =  99-<G 

Field  eonaidere  tb»t  tbii  compoMUao  may  be  repr«*eDt«d  a*  a  trib«da  nilphaiitiBM- 

nile  of  mercury  oombiaed  vitb  trIbaUc  antimoaite  of  tbe  nme  metal  (8HgS,  9bS() 

-KSHkO,  iibOi)  eqniralent  to  EgO  SS-9S,  HgS  3e-37,  SbOt  17'07,  SbS.  14^8= 

100.     Or,  ha  luggesta  furtbsr.  It  may  be  retpvdsd  ae  au  ozrnilpliid  of  mereoij 

coupled  with  an  oxyeulphid  of  antimonr  with  the  formula  8[2UgO,  HgSH-(S3bS,, 

SbO|),  giving  the  aame  perceotaga  ana  compoaitioo.    [We  do  not  dearly  aea  tbe 

relatian  between  theu  two  formulae,  in  the  firat  we  have  tbr«e  atoma  eaeb  of  HgS 

Mil  HgO.  and  one  atom  each  of  SbOi  aod  SbS^,  and  in  the  aeoond  fbnnula  AHgO, 

SHgS,  SSbSa.  and  one  atom  SbO|.     It  U  aridentlj  impoMible  for  tbMa  brmolM 

to  gixe  the  aame  p«rceiit*g«  eompoaition. — a.  J.  a.] 

Afathe  Fp.  398,  I — VIII], — H.  Reinach  ha*  found  in  tbe  pboepfaoiite  of  Amberg 
not  onlj  chloriile,  fluorine,  and  iodine,  but  also  bromlDtL— -(Kopp,  Jain^meht, 

1SS9,  eoc.) 

Bahlttx. — Sea  under  BSlimanitt. 
Batbiohir. — See  MantietUiU. 

BmTL  [p.  17B,  II— V].— Analjiee  of  btryl  ^  Eo&neiiter,  (1  and  t)  Boaenbadi 
b  Siletia,  (E)  Heubaiihlhale ; 

SI  Sa  Pe  Ca         Ag 

21-01  ll'S!         1-Sl         0-16         0-19 

BO-41  1160         1-46         0-90         Oil 

0.— 9-eS     68-99         16-88         19-79         1-88         0-7B         D-S8 
•—Jour,  prait  Chat.,  IxitI,  1,  m  Kt^p't  Jakruteriekt,  1SG9,  778. 

Banom  [p,  US,  I,  II],— Ingeletroi 
near  FiUpsUd  in  Wermland  (Sweden).    It  occnn  ii 
atona.    Three  analjaei  gave : 

%  $*«  B 

( 1.  88-80  8-35  SB'SO  =  100*96 

Q.=B-*oJs.  68-80  3-80  99-60=   99-90 

(.8.  68-61  8-83  87  67  =  100-01 

The  pure  raioeisl  contained  no  carbonic  tad^^Xongl.  Vtttiutmt-Akad.  FGrhaiid- 
lingar,  1B68,  1B7.) 
BooBOLun. — Sm  nnder  BiUiDumiU. 

CnuiaoToiD  [p.  S98,  V^— T.  Steriy  Hunt  daKribe*  the  oceurrmKe  of  ddontoid 
In  tbe  (ryetaUioe  pijMoaoie  ichiata  of  Notn  Dame  Hts,  in  Canada.  At  Brome  it  n 
foond  in  a  fine  ^minad  mieacaoui  tchict,  alio  at  Leed*  and  other  locolitiea  in  tba 
ITotra  Dame  Hte.,  it  occnra  In  a  aimilar  roek  in  lamellar  mtiwuwi,  rarely  mor«  than 
a  quarter  inch  broad  and  ona-eighth  of  an  inch  thick.  In  some  (pecimena  it  fbima 
•pEiericil  aggregationa  half  an  inch  or  more  la  diameter,  composed  of  radiating  la- 
mella, and  eometimea  making  up  one-balf  of  the  rock.  Cleavage  of  the  mineral 
perfect  in  one  direction,  with  two  leea  distinct  truuTane  daavagea.  lAmella  often 
oirted, and  not  eauly Mpwabla.    H.=6.  a.=6-lS.    Color,  dark gtMnld»fr*y  to 
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btftck,  brinUnt  bbeb  on  tha  »urf<cM  of  perfect  cleonge ;  lustre,  on  deavags  rirlao* 
TiUeooa,  oa  cron  fractoie  vaij ;  BtreOik,  greenish  graj.  Analjua  of  a  apedmcD 
from  Leedi: 

St  XI  f'e  iin  iig  S 

26S0  S710  aB-92  0'9S  889  610=100-01 

Th'a  TKtiety  of  dilorotoid  bas  been  knaim  among  genlogigts  and  m[neniIogisti  u 
phgUUe,  ucl  ProE  Hunt  eboirB  in  bia  aiticle  on  thii  subject  (given  in  thia  number  of 
this  Jonmal)  tb«t  Thomson'!  ph;llito  from  MssssclioaettB  is  most  probtibl;  tlie  tune 
mineral.  Ha  Further  suggests  thnt  poasibl;  the  ottnlite  of  Hsii;  mav  stdO  be  • 
variety  of  chlorotoid,  althoi^h  thia  latter  suggestion  requires  fmther  inveatigation. 
The  abandaDCo  of  chlorotoid  in  the  acbista  occurring  over  irida  aresa  in  Canada, 
knd  tbe  Green  Moontain  range,  bas  led  Hunt  to  name  these  rocks  f  AlorolotJ  llatt. 

CnTKiLin  [p.  1H4, 1— IT,  TI].— Ur.  Edward  A.  Hanioe,  of  the  Yale  Seieotifio 
School,  lias  RoalvEed  the  oiitim  found  bj  ProC  O.  P.  Hubbard  in  a  boolder  of 
coane  basalt  at  Thetford,  TermoDt,  vritb  the  folloning  reautt: 
Si  ta  ]£lg 

4076  8'3a  BO28  =  IO0'86 

Tbeosjgen  of  the  silica,  iron  and  magnesia  is  Sl-73 : 2-08 ;  20-11  or  Si  :&  at  SWS: 
eS-19,  equal  1 :  I  or  (Ag,  f'e}l3L 

Grains  of  green  tlaT/tolitt  washed  from  volcanic-sand  found  on  the  sea-abore  nnar 
Yesuvius,  analyzed  bj  Kalle  io  KammeUberg'a  Laboratory  (Pogg.  .^nn.,  cJl,  SS3) 
contained  Si  40'36,  Sig  4870,  ^a  13-84=98-39.  Thia  giTea  tbe  formula  Pe'Si+ 
lftg*Si,  corresponding  very  nearly  with  Ibe  composition  of  the  chry|aolite  of  the 
Pntlaa  meteorite.  Kammelsberg  further  examined  the  whitt  olitint  (Peridote  bianco) 
of  ML  Somma.  Occurs  in  crjstala.  Sp.  gr.^:S-248.  The  pulverired  mineral  gelat. 
tniica,  tboogb  nith  difficulty,  witb  chlorhjdric  acid.  Si  4241,  iSg  5380,  f»  e-8S= 
68*04.  Thia  ia  identical  irith  tbe  compoution  of  bollonUt  as  analyzed  bj  Smith 
(SoppL  I)  and  the  vriter  (SnppL  Til). 

CLncocHLOBB  [p.  293, 1,  II,  T1. — Annlysea  of  elinoehlort  from  Achmatonsk  t^ 

Struve  (Kokscharow,  iTin.  Jtuutandi,  Si,  286,  in  Eenugotfa  Uibwiithl.  1839,  fi4): 

gi  Si  Pe  %  Ca  fl 

81-S4  13-64  6-83  3620  O'OS  12-74 

31-S2  I3-9S  6-12  Sti'eB  OOD  12-87 

e  analyses  by  Craiv  and  v.  Eobell  of  the  American 

CoFFEB  p.  17,  IV,  TI].— Hautefeuille  bas  discovered  the  presence  of  mercniy  in 
a  specimen  of  argcntiferona  copper  from  Ijilto  Superior— (Compi.  JUruL,  liiii,  180, 
Keungolt,  Uebtraicht,  18B9,  108.) 

CaoiiBTEDrTiE  [p.  299]. — Damour  hsa  reexamined  the  eromltdile  from  Przibram, 
is  Bohemia.  The  mineral  is  Jet-black;  opaque;  gtrenk  dark  to  olive  green;  atler 
beating  the  pondered  mineral  is  perfectly  black.  H.  above  3.  G.^SSEi.  B.B. 
fuiea  to  a  black  magnetic  masa  and  witb  fluies  gives  reactions  for  Iron  and  manga- 
nese.   Diasolves  in  acids,  and  on  evaporation  yields  gelatinous  silica.  Composition: 

Si         Pb         fo        Sin        stg        a 

21-89  2B-08  33-62  101  4-o2  9  76 

[A  determination  of  the  sesquiotf d  of  iron  in  this  mineral  by  v.  Kobell  g«»8 
85-35  on  which  ho  recalculated  one  of  Steinmonn's  analyses  (see  Min.).  We  add 
another  analysis  by  Steininann  which  hns  heretofore  been  orerlooked  (Schveig. 
Jour.,  iiiii,  69),  giving  it  the  amount  of  acsquioxyd  of  iron  in  accordance  wiUi 
Samour'a  reaults ;  Si  2283,  Pe  29-08,  te  81-44,  Mn  343,  Mg  S-2B,  B  10-70=100-78. 
Damour  gives  the  forwuU  (f  e,  Bn,  flg)fSi+Fe'gi+6S  or  (ft'.  Pe)Si-{-8fl.— o.ja] 

DiawiKiTZ. — See  Whitnii/iU. 

Davtni. — See  Ktpktlini. 

Am.  Jocx.  Sol— 8B0OSD  SasiEa,  Vol.  XXXt,  Ka  03.— Mat,  isn. 
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Ditiuwm  [p.  44a,  m,  VII].— The  Tuietj  of  tbit  mioaTal  called  HimbeMapath, 
oocurriog  at  ObemeUeD  gSiTS  E.  Hildebruid  on  amlyaU: 

fl  Ad  e»  fig  to 

SS'S*  6B'32  2-99  S'OT  061  sSS'St 

DIAIflTE.— Too  EobeU  hu  giTCD  Uili  tuune  to  •  TBrietf  of  titat  hw  hers- 
tofore  becD  coosidarsd  u  Untalite,  from  Tammebi  In  Fiolud.  Tbs  ipedfic  E'**'^? 
is  e-5,  vhile  that  of  the  tontalita  uiftl;tad  br  Bom,  JmoIwui,  and  otheti  Tuie* 
from7S8— 7e.  The  color  of  tba  atreak  blackiih-sTH; ;  that  of  the  taotalile  from 
THibiDela  atmljEEd  bj  Jacobeon  ww  dark  browDun-red.  Id  other  reepecta  Aanitt 
COTrespoads  paifectl;  in  pbiaical  chanctera  with  tantalitc  Yon  Eobell,  howeTcr, 
finds  It  to  contain  h  new  metallic  acid  beloaging  to  the  same  group  as  tjmtallc  and 
coknibic  acids,  thia  he  call)  dianic  aeid,  and  the  anthor  ba«  also  discovered  this 
new  acid  in  onienite,  ffitchinits  and  samaralcite.  For  a  description  of  the  chemical 
properties  (if  this  acid  see  tbii  Joor^  {'i'\,ia,\%i,»Di  Btdl.in  Ahad.iar  Wiuof 
Hhaflm,  Hatch  10,  ISftO  (Muidch). 

EpiDOtE  [p.  SOS,  II — VIIJ.— R.  Hermnnn  haa  publi^ied  a  coatinuation  of  U*  re- 
aearciiea  on  this  species  (Jour,  prait.  Chan,,  ]niii],  898).  We  quote  only  the 
nei7  niialy»GS ;  the  paper  is  mostly  taken  up  witli  a  discusuon  of  the  author'a  Tievi 
aod  objections  to  the  bypoLbese*  adTiinced  bj  Scheerer, 

Si      £l      9e     ^e     Ca     "iSe  Ifrn. 

1.  Bount  d'Olsans,  O.  S'HL    88^»  80-87  16-06  1-flO  81-98  —   B-OS—  99-84« 

2.  ArendaJ,  0-  3-37.     ST-32  32-86  11-56  1-86  23-08  0-77  8-93—  B9-S1 

a        "  G.  3-4ft    36-ra  81-84  18-86  5-SO  81-87  3-86— 100-SS 

4.  AcbmatoiTBk,      O.  3-41.    40-37  3048  14-23  8-30  21-61  0-63  OlS—  9e-86a 

6.  Slllbehle,  G.  3-45.    89-67  18-S5  14-31  3-35  20-53  1-83  1-38  NttO-Sa-W-flS* 

6,  TrftTersella,         O.  8-47.    4(H)8  16-91  15W  1-M  19-11  4-97  1-3I>-  99« 
(a )  itith  trace  An. 

For  a  taemoir  on  the  crystallbie  fonn  of  tpiioU  see  t.  Zepharorich  in  Btr.  Wi»» 
Aka±,  luiT,  4S0. 

Fiujiksni  [p.  S!!l]  — A.  Knop  shows  from  the  optical  properties  of  this  miiMnl 
that  it  belongs  to  the  motv^nitrU  and  not  to  the  dimetric  system,  in  which  tt  haa 
heretofore  been  classed  by  nuiiy  mineralogists. — (Sn*.  Chem.  Pkarm.,  etX,  STti.) 


ft 

eS-3T         18-03         Ir.         10-88         3-43         0-96         0-S9         0'44=99-«a 
Bammokbei^  considers  it  an  isomorpboas  miiture  of  a  soda  and  potash  ortbodase. 
For  analyses  of  the  feldspar  of  the  Borwcj^iaa  zircon- ay enite,  see  Pogg.  Ann^  criii, 
i-ih. 

A.  Mitscherlicb  bas  found  baryta  as  a  constituent  of  the  feldspar  from  Hobenfels^ 
Bieden,  Kempenich,  Bockesckill  and  in  the  adw^aria  from  8t.  Oottbard  in  quantidea 
varying  fromO-4S  1«  3-83  pr.  ct. — {Jour,  prakt.  Cltem,  Ixud,  114. 

FtaoDsoxin  [p.  SCO,  III— VIII]. —Kordeoakiold  (Jour,  prakt.  Chem.,  Izzxi,  80%) 
gives  a  new  aoalyais  of  the  so-called  firgutonite  from  Ytterby : 

Cb  W  *  Ca  tr  Pe  fl 

46-83  2-853       89-80  3-15  113        0-70         644  =  lOD-89 

(afwithSnOt 
The  crystals  are  tetragunal,  have  a  dark  brown  color,  translucent  on  the  adge* 
H.=  4-6-5.    3p.gr..  4-89.     This  di^rs  very  materially  from  the  Composition  of  the 
Oreenlaud  fergutonite  as  analyzed  by  Hartvall  and  Weber,  that  mmeral  having 
been  founit  by  thesit  asalyala  to  ha  anhydrous. 
FlBKOura. — See  under  Sillmaniti. 
FoDBNEriTZ.— See  TetrahedTilt. 

G-ABKn  [p.  194.  I— VIII] — T.  5.  Hunt  haa  discovered  an  emerald-green  gonul 
at  Oxford,  Ciuindn,  in  calcareous-Bpar  with  millerite.  It  Is  massive,  granular,  or  in 
transpareut  dodecahedrons  reiemiilinK  iiiMreinl*,  but  is  essentially  a  limft^ltuoina 
gamtt,  with  6  pr.  ct.  of  chromium  (this  Joutnol,  zzii,  296). 
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A  bright  rad  Dungwww^iraiiil»fiuiiet  (iponrtme)  from  ITiuk,  analjied  hj 
UMNiko,  wat«ia«d; 

d  51  fia  te  Gs. 

o.=4-38.       se-ao      n-js      soeo      nai      o-si=9B'!1 

(Eobdurov,  ifin.  Ruulandt,  Kenogott,  UtbtriitAt,  ISSB,  74^ 

as,  VII,  Vni}, — A  mauiTB  Tuiet;  of  this  mineral  tromPfiog*^ 
rded  BeTgemum  (Jovr.  prakt.  Chan,  hxix,  Hi): 


■Iradj  called  Btt«nlion  tn  his  treatment  of  this  species.  Wg  here  repeat,  that 
Amancan  mineralofiata,  after  a  earaful  <xaminati<Hi  of  a  large  ninaber  or  apeciaien* 
Irom  Biefamond,  hare  ba«D  nnabla  to  abtain'  aat  lach  phoarifaate  as  (ioscribed  bf 
"  The  cbemieaJ  examinatkwu        "    '  '     "  -.■-.. 

oonfinned  tbe  (nigioal  rem 

a  hydratt  afalwnina  aad  e 
Iron)  the  Urals. 

y  not  ptetflod  to  determine  what  HermaoD  examined,  if  it  vas  reallj-  ■ 


phosphate,  it  nioat  probabljdid  not  corns  from  Bidimond.  We  are,  hoTSTer,  Bome- 
vhnt  at  loss  to  nnderatand  the  follovlag  atalement  made  in  Hermaan'a  pnpei  on 
Oibbeite  (Joht.  prakt.  Chan.,  xlvii,  1).  Hs  Skjs,  that  to  the  solutioa  of  tbs  mineral  in 
cblorhf  dne  add,  he  added  a  mlficieDt  Bmoabt  of  tartaric  acid  to  preient  precipita- 
tion of  tbe  alumina,  then  ammonia  in  ezcaai,  and  finallj  sulphate  of  magnesia,  with- 
oot  pcodadne  taj  predpttato  of  phosphate  of  ma^esia  and  ammunia.  This  ia 
radker  a  atartung  ftct  for  a  mineral  in  vhich  be  claima  to  faave  found  from  Il'SO 
t«  zh-ii  pr.  oL  of  pbo^iboric  add.  Tbe  majority  of  chemists  vould  certainly  con< 
clud«  that  tbia  wgative  eridence  iraa  a  anffidentlj  aatisfnctory  demonstration  of 
the  absence  of  any  coiuiderable  RmouDt  of  ptioapliorie  add  in  Oibbiilte.  Ve  also 
have  bean  mwUe  to  obtain  any  reactioD  for  [dioapboric  acid  in  OMititt  by  the 
above  tnathod,  but  ve  have  never  •zperianeed  aoy  oiffieulty  in  detecting  it  by  tliia 
meana  in  Watdliu  or  phosphate  of  alamiiw.— e.  i.  ■. 

OmRonTK.— DMOloiaeanx  baa  confirmed  the  pBendomorpbic  character  of  this 
niaeral  by  an  examinatioD  of  its  optical  properties, — (2°  ittmoire,  81.) 

GnLDnii  [p.  SSI  ].~- Analysis  ot  gmcliniu,  diaooTered  by  Qandry  near  Pjrgo  fa 
the  Island  of  Oypnu,  by  Damour  (Bullet  Soc  0£oL  (9)  zvi,  t16,  in  Jahrb.  Min., 

laso,  7B).  ,         *        ^         .^        * 

Si  £1  Oa         ^a  ]K  a 

Q.=  201        ie-8T        less        S-St        6-Gl        0-18        2200  =  9S4T 
OoLs  [p.  7,  I,  II,  T-TII].— For  Dr.  Oenth'a  interesting  observations  on  tbe 
occnrrttKe  of  gold,  see  this  Jonr.  [!],  xxviii,  SSS.    This  paper  has  been  translated 
and  repabliihed  by  Prof.  Cotta  in  his  "  Omglw^tti."    Freiberg,  1880. 
GBArana  [p.  92,  II.-iy]. — R.  Hermann  describes  graohiu  from  Ajagus 


GBArana  [p.  92,  Il-Ivj. — B.  Hermann  describes  graohxU  from  Ajaguss,  in  tbe 
Sjrgfaeie-Steppes,  covering  an  extent  of  country  eqoal  to  ID  square  versts,  fl 
verst  ^  8S0O  feet)  occurring  in  an  impore  state  in  clay  slate.  This  graphitic  Bnb> 
stance  had  a  slaty  slmcture  and  contained  40'IHi  graphite.  SIMSB  enrthj  matters, 
1-80  water.  Specific  gravity  =  2-80.— flu/i.i  JVa(io-.  A  Jfo^wK,  1S88,  690,  Kenn- 
gott,  Utberiicht,  1BC9,  106. 

HAaHOTom  [p.  S23.  Y]. — Analyses  of  hanRolemt  from  Andrea9bei;g  and  Stton- 
tian,  Rammelsberg  {Pogg.  Ann.  ex,  824). 

Si  XI  fia  £  ffa  S 

1.  Andreaaberg,    48'49         IflSG        20-08        £01         tr.        1300=  99119 

2.  Strontian,  41-52  1894  20'S6  100  1-09  lS'4(i  =  100-25 
The  oxygen  ratio  of  ft.  Si,  Si,  B.  is  ni  1 :  S :  10:  6,  tailing  silica  as  SiO^  Bam- 
meUbare  gives  the  formula,  (6b.  ft,  ^b)  Si'-|-51  Si'+Gfi.  For  the  relaUnn  be- 
tween this  species  and  phiUiptUt  see  the  original  memoir. 


Sft 

£ 

11-47 

621 

12-11 

*-1\ 

IMS 

406=100-10 
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HittKum  rni,  lY], — Dr.  Geotb  informa  ua  th&l  ha  hu  dov  in  lus  ooQectiao  • 
Bpadmen  of  A0iTiM/(contiiininganucIeus  of  imaltered  galena;  thai  aubatantUliDg 
toe  correcLiBn  of  lus  conduUOD  that  /utrrititt  u  vopptr-glanci  pKiMJonorpioiM  y 

HaOtvi  [p.  230].— Tba  blue  ttanaparent  crysUllUed  hi&jDo  occmriog  with 
pyroxene  and  mica  et  Uonte  Sommo,  ezemiDed  tij  Sommeliberg,  (Po$p-  ^niti,  ciz,) 
VII,  gkva  in  tvo  uwljsea : 

S  Si  Sll-i         Ce 

„_-...(  1.  11-26         84-04         nndet         10-SB 

"■"'""12.  ondet      8408        £784        lO-SO 

'  Ueen,  Il-SS         S4'0S  27-«4         10-«0 

oijaeo,      e-76       17-eB       laai        s-8»       s-os     o-si 

(a>  wllb  [nee*  of  Iroii. 
Bnbtraeting  from  tha  oxygen  of  proto^da  dds  third  of  e'TB,ocUie  amount  noeeasai; 
to  eombioe  with  the  3  present,  we  lUTe  46  remainder,  luid  the  relation  of  6,  £1,  Si 
will  be  aa  1 :8  :4,  or,  taking  ailica  as  SiOi,  the  fonnnla  (f[4-Xl)5i'.  The  or^en  of 
tba  proto^ds  combined  with  §  is  to  that  combined  with  Si  as  S'll :  4'6  or  1 :  S.  cnn- 
teqnentlj  the  formnla  of  the  miuertil  nm;  be  expressed  as  6  §+9(fi  Si-f-Xl  Si), 
or  A3+B*  gi+£P§i*=3  11-10,  Si  34'ie,  Si  SS'fil,  tt.  1087,  Sa  11-48,  &  4-36. 
Bammelaberg  calls  attention  to  Q.  Hose's  obwrTation  that  sodallle,  haOjne,  aOd 
novcao  are  isomorphona  bodiea — the  ailicate  (S,  Sl)Si'  ocennt  in  all;  aome  hailjne 
eootains  chlorina,  as  well  as  a  ceitain  nmouDt  of  sodalite.  Tba  compositioD  of  the 
three  minerala  ma;  be  expressed  as  follows  : 

A.  Sndalite  =  NsCI-|-n  (B.  Si.  Si*) 

B.  Haiijne  =59  +«  (ft.  Si,  3i»J 

C.  Noseaa   =A      +nB 

HnTLAifvinc  [p.  SSO.  IV]. — A  specimen  of  rrTaUUized  heolandite  from  Tieger- 
holm  in  Iceland  analysed  bj  RnmtneUberg  {Pogg.  Ann.,  ex,  S26)  lost  1-91  pr.  et 
when  the  air^lried  mineral  was  left  for  tiro  days  orer  snlpburic  acid,  and  18'6  oddi- 
tlooal  OD  igaitioD,  in  all  1B-4B  pr.  ct.    Composition : 

5i  £1  &L  S  fTa  a 

69  63  1614  6-24  2'86  0'4S  16-48=99-30 

Oxygen  80-96  707  1-73  0-40  0-12  18-74 

Tb*  ratio  of  It ;Sl:3i:B  19 nearly  1 :8: 13:6,  conudering the  losa  of  1*91  a* 
hyKTMCOpic  water,  the  dry  mineral  contains  Si  60-97,  Si  10-49,  Ca 6-88,  &  240,  fTa 
0'4T,  B  18-67^9-38.  Kiring  the  oxygen  mtio  1 :  3  :  12  :  6,  the  «anie  ni  given  in  tbo 
Hineralogy.  Rommeltbei^,  however,  considers  the  former  ratio  to  be  more  eaiTect, 
as  tlie  seoiites  eauly  part  with  a  portion  of  water  and  1-91  pr.  ct.  Is  too  much  to  be 
celled  hygroscopic  moistare.  He  gives  the  formula  (Co,  ^^a)*  Si* -fXl>  Si>-fIsB: 
which  is  the  same  general  formula  aa  etilbite,  and  in  this  view  these  minerals 
may  bo  regarded  as  heteromorphous  bodies.  [It  isdeserring  of  notice  tliat  QermaD 
anthors  use  the  name  ttHbilt  for  the  apeciea  which  the  English  and  American  no- 
tbohtiea  call  ImUanditt,  and  JUtmin*  for  the  mineial  we  designate  as  ti^bUt. — 
a.  1.  a] 
HJELUTTK— ilTon&nsitiufii,   /our.   prakt.    Chrrn,  Izxxi.   202.— This  Dane  ia 

Svposed  by  Nordentlciold  for  a  new  tantalate  found  at  Eamrlshof  in  Sweden. 
ryetalline  form,  undetermined.  Color,  jet  block ;  lustre,  metallic  -,  fracture  granu- 
lar; H.^-0;  0,=6B2;  streak,  blackisb-gray.  B.B.  decrepitates,  foils  la  pieces  and 
gives  off  water.  In  ozydiiin^  flame  beoomes  brown,  bnt  does  not  fuse ;  with  lolt  of 
phosphorus  dissolves  to  a  bluish-green  glass;  with  borax  gtres  a  colorless  glass, 
wbicb  becomes  opaqoe  on  flaming ;  with  soda  ond  charcoal  yields  metallic  spanglea. 
Tie  minerals  occur  with  pyrophyialite,  ffarml,  gadolinite,  iu  D  rock  composed  of 
quarts  orthodooe,  albite  (t)  and  mica.    Compositiou ; 

Ta       fin        Oa     6a      Y       &         6       fe     ftn     fig     B 
6S-4I   6-064     o-IO    4-26     619     1-0T»     4-87    S-06    8'89    036    S-86a»-l7 
(d)withW.    (£]  with  La  f)i. 


zecbvGoOgIc 
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HORNESITE. — HsidiDser  bu  gi*en  tfaia  Duae  to  a  new  hf  drat«iil  tneDiatc  of 
tnagtiBiim  from  the  Banat,  firat  obserTed  and  rect^ixed  u  a  oeir  rpedes  bj  Dr. 
Kenngott,  on  *  •pecimen  id  tha  Imperial  Uineral  Cabioet  at  Vienaa.  It  occurs  in  talc- 
liks,  Btellktcd,  oolnmnar  aod  foUated  anow-nbitepearlr  maswa,  in  a  gray  eoarMly 
Knonlar  caldte.  CryitalHne  fonu,  moDodiDlc  The  folue  are  tnuupareat,  optically 
bi-ixial;  Iiulre  oa  clearag*  eorfaM  pcvlv;  blue,  flciible;  H.^O'O-i-0.  Q.^n 
S^74.  AcGordiag  to  too  Hauer  It  ie  iDsolable  ia  water,  but  eaeilf  eolable  in  acide. 
Oompoeitiiin :  „ 

Ag  Ss  a 

24'a4  4e-ss  !a-07i=9S-ai 

^Ting  aKcthrtlie  fonnola  Slilg  fi-^d>S9  or  fi^Sa-HsA,  analogoiu  to  the  genera] 
IbnililbLft'Ai-f  Bfi  forarjtbriDe,aiuiaberglte,  kottigite  and  BTiiipleBite. — (Keungott, 
Utbtrtidit,  ISSe,  17.) 

HmaoiueirmKS  riGfl]. — P.  Heyer  d«earibe«  ao  impare  varietr  of  hjdromagne- 
dte  aa  Dccoiriiig  at  Kaiaeratubl  in  Baden. — {Ann.  dn-  OJum.  imJ  Phar.,  czt,  Hi.) 

KiouH  [p.  E4S,  T].— Analjraii  bj  A,  Enop  in  JahrbtKhfUr  Uirteraiogia,  IBSV 
»78: 

49-»a  ZbiZ  ir.  U'86=10<M>0 

EcatMOBAun  [p.  3831. — Analjsii  of  the  ao-called  Jteramoluiiite  troca  Maderan  hj 
SchweiuT  (Esm^tt,  UeUrtUlU,  ISeS.lS): 

9  ±1        fig      lila        te        i        On         di.      Inaol.    CI        Bo 

ssit    I0-6S    8-74    s-ei     I'oe    oee    o-ss     0'S7     rii    fr.    44'ss 

(•)  WlUl  lome  aminmoDU. 

Appean  from  S^veiier'a  eiperimenla  to  be  a  mixlara  of  alum,  vitb  (S[g,  fin,  S'e) 
3  AC  EenngoU  iIiowb  that  Stramejer'e  manganmnffnetia'alimt  maj  be  a  aimi- 
lai  mixture. 

LiBaADOBcn  [p,  !S7,  Til,  TUT].— A  wUU  feldspar  from  Badanthal  in  the  Eara 
examined  bj  Bammelaberg  contained : 

5i  Si  Ca        Ag      fra        i.        Ign. 

0.=3-ei7.    51-00      S861      11-29      028      314      2-09      2-48=«9-79 


inetj  ol 

...  .      .  „.  ng.— {J« 

OMogiqat,  [3],  irii,  482.) 

Lnui  [p.  11,  III.  IV]. — 0.  T.  Reichenbach  baa  found  nstire  lead  in  imall  globule* 
m  a  Tariety  of  basalUc  tolk  at  Rautanbei^  in  northeru  Horaf ia. — ( Vsrhan£,  d.k.k 
gtotog.  Raduaiutalt,  ih  Eopp's  Jalvitimckt,  1BG9,  7BB.) 

LcrcrrB  [p.  !S1,  III,  T,  TI].— Bergeinann  (/our.  prakl.  Chan.,  Ixn,  418) 
docribea  a  paeudornorph  of  UueiU  from  Obprtrieaenthal  vhich  occurs  in  perttet 
ieoeitetrahedrDus ;  H.=fi'B;  8p.  gr.  =2'BeiS.  B.E  acta  like ortbodue ;  pMtiallr 
decompoMd  by  prolonged  digeilion  in  chlorhjdric  Mid,  io  oim  case  fi-H  pr.  Ct  vas 
taken  Dp.    0<HnpoBition  of  t£e  wbob  mass  after  ignition : 

Si  ±1  ^e  Ag  &  ^i 

6046  !2'11  1-98  1-2  Z  ISGS  O'SSsSO-Sl 

ol:81:M 
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MtLAOOHTTi  [p.  lot)]. — KuDDgott  {JJtbtfM^,  1899,  Vl)  v»mi.«n  th*  crTatala'of 
tMi  mintnil  to  ba  pMiidoiiiorjdia,  a  Tiew  almdj  mdrocatad  W  Tsadnnadier  md 
Hajai,  who  niggwteJ  tb>t  the  crjitab  might  hsn  b«en  atMred  from  tba  rad-ozril 
of  copptr.  In  opposition  to  thl*  rioir,  J.  D.  Whitosj  (h*  Hin.)  ba>  sbawn  VtaA  U« 
er^tali  of  euprita  oceiiring  in  the  nme  reia  with  meUeonit*  wn  aniformallj  ocio- 
htiral.  Mid  In  bi«  opinion  then  U  no  aufficiMit  ruaon  for  ooaridnring  the  crjiUli 
ptendomorphB. 

UEL/lNSTDBITE.— A  new  minenl  ImOiA  io  a  decompoMd  wuke  from  Sdimel- 
Mrthkl  atKt  Hounef  OD  th«  Rhine ;  de*crib«d  bv  A.  Kranti  (  Vtrkiimdi.  4.  naluTkiit, 
Vtnin  A.  JlhtiidanJe  u.  WatpKalnu,  xri,  1S4).  It  is  unorphous.  ooeur*  in  iirega 
Ur  nodules,  vith  conchoidkl  fracture;  opaqoe;  color,  velvet-black  to  brownish  blau  ; 
streak,  blukieh-brown.  Does  not  (kll  to  plMM  when  placed  in  mtar.  Io  amall 
fj-agments  adhere*  to  the  toogne,  0.^1-93.     Analjut  bjBamuehberg: 

61  XI  Vt  ta  An         &i;  ()*■  S 

41'fl>         Ifi-T!         t'SS         1'SS         3-Sl         S-aS         I'BI  SO-TlslOO'SS 

ItiTing  the  rormnl*  &*  3i*-l-9fi5i-|-l23  a  composition  near  that  of  paloffoniu. 
(Eopp's  JahmitrieJU,  1859,  79G.) 

MsLLm  [p.47l),  n,  VII].— Koksebarow  deeeribes  two  localities  of  this  mineral  in 
Riuaia,  one  at  Malowka  in  Oovemment  Tula,  the  other  near  ITertchinsb.  The  an- 
thor  gires  new  msasnrenients,  and  an  uialjus  of  the  specimens  from  HalBwka  bj 
J.  r,  njenkow. — (A'tutsfJiarou  MaL  Mim.  Rtitt^  iii,  !17,  in  Ecnngott,  U^vticlU, 
1869,  119.) 

0  51  a 

a.=  l-E9T  Sl-18  U'SO  44-Ifl 


HiOKOCUita  [p.  Sit,  VI,  VII].— Scheerer  bM  analried  the  feldspar  in  wbich  tbe 
Norwegian  ipmufrim  is  imbedded,  and  also  the  feldspar  Inclosed  tn  tbe  sprsnslefn 
crjitals,  {Pr>gf(..  e^ili.  4S0,  In  Kopp's  JaknAmeht,  18S9, 1811).  AnsL  1,  is  tJie  onter, 
and  S,  tlie  enclosed  feldspar. 

51  Pb        Ca        t         Sa      Ign. 


»j!: 


85-88     19'GS       0-fi!       032       S'SS       111        O'll  =  100-10 
This  proTes  the  feldspxr  matrix  and  the  Incloiad  nucleus  to  ba  identical. 
HoMaouTC— 3a«  under  SiUimaitU: 

HomtonLTn  [p.  184]. — An  examination  of  this  mineml  by  RnmmeUbcrg  (Poffg. 
Aiat.,  euc.  869),  ahows  it  to  be  distinct  from  chrysolite,  a  ttet  already  indinled  by 
ScacrbL  "Hie  erystala  analysed  bad  a  yellow  ish-gny  color.  8p.gr.  3119.  KB. 
rounded  only  on  the  edges.  The  white  powder  is  perfactlj  loluble  in  ^loiliydrie 
•idd,  but  by  haftUng  gelatinise*.    Composition ; 

Si  Ca  S^  f-e 

87-69        84-9S        SS-04  ESI  =10040 

OxygeD,  1987         998         SB!         124 

The  oi^en  ntie  of  the  siUai  to  tbe  bases  is  le-flT  <  SO'04  or  1 : 1  the  a 


protoxydof  iron.  FormuUCa'Si-4Kili[g.if'e)'Si=Si  3818,  0*8488.  AgSriB, 
Pe  B-B7  ^  too.  Hontioelllte  luu  tbe  cryaCelltns  fnnn,  but  not  the  cleaT«ge  of  cbrj- 
aollte.    The  composition  is  the  same  a*  that  of  Breithanpt's  balrathil4,  and  th* 


ir  must  henceforth  be  cUssiflad  nnder  n 
NACun.— Saa  P/uUritt. 


)  by  Google 
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N«w  Toric  ftnd  Eria  Bui  Roul 

Si  £l  ^  Kft  S  d 

0.=  M49        titl        8611  0*1         16-*4  0-86  »M=1WM3 

ft  *eT7  pun  nalroliU  ud  not  t\am*o»Ut  u  hu  biaa  lappoiad  hf 
_  lU.— e.  J.  a 
VEELura  [p.  38!,  n,  Vni].— Tba  M^^alled  dnyiu  of  HoDtiedU  and  Corelll 
ad  io  the  mmanJogj  tmdar  nepbclJDe,  hu  raeently  been  cxaminwi  faj  lUmmtli- 
'"—    '--    "-  '"9).    The  rcmlta  obUlii«d  •how  dmrjiw  to  differ  from 
g  carbonate  of  lime.    Ths  ayttkUuM  form  and  eleanga 
■re  the  lame.    Analjwt : 

Si  £1  0.  ^»  K  &  0 

I.        88-7S         1310  9-88         I6-7S  110  1-98  e-S3  =  9»-69 

s.     8641      !8-Be      10-sa      iS'Se        1-si       —         e-oi 

3.       86-98        SS-Sl  9'39         —  _       '     —  6-04 

If  tba  rarbooic  acid  and  an  aqnlTalent  amount  of  lima  ba  aubtncted  io  (1)  ve  hara 
Si  4S-41,  £l  8a-92,  da  I'OT,  l^a  1B"11,  S  1-29.  Thia  li  tOphclint,  and  daii^«  may 
be  T^puded  na  a  compoaad  of  carbonata  ot  lime  wiUi  n«pA«/in«,  analogous  to  tb« 
compositioD  of  eancnniii  ai  giren  by  9.  Rose.  Cancrinite  diflen  from  diT^ ne  in 
that  tha  amouot  of  lime  it  contains  is  not  lufficient  to  uturate  ths  carbonic  acid,  and 
a  portion  of  the  carbonic  acid  must  be  aasoDned  to  l>e  oombinad  with  Boda.  If  thaw 
two  minerala  contained  carbonic  add  combined  only  with  hnw,  and  (hat  in  an  in*a- 
liahle  qoantilir.  it  could  ba  aniuiMd,  aa  nephelina  aikl  carlxniata  of  lime  crn- 
talliie  in  the  laiiie  form,  that  the]'  might  poaaiblj  be  iaoatorpboiii  tniitnrM.  Bot 
Rammalaberg  remarka  Uiat  (he  Tarylng  atoounla  of  lima  and  waiar  (tn  aoma  apaea. 
B^4  pr.  ct),  maha  it  more  ratioiul  to  coaaidar  both  mineral*  a«  mphtlitu  to  a 
eectain  extant  altered,  bj  tba  introduction  of  carbonate  of  lima — an  analogona  de- 
compoaitioa  being  fonnd  in  the  acapolite  groap. 

OtrmMtSTK. — See  Ohlorotoid. 

P^KiLoam.— See  Stapclitt. 

PcoTOuta  [p.  SOB,  II,  III,  V- 

bana  Iron-Mine  in  Wermland,  i  .         

reaemblea  aabeitoa.    KB.  give*  off  water  and  fuiea  eadlj  to  a  white  enamai 
parUal  analyiia  gave — {Jour,  prakt.  Cham.,  Ixni,  896.) 

Si  tm  fla&"»         fei£n  B 

b2-U  83-88  8-48  ITG  8-70 

a  the  formaU  ol^  aee  Bammeliberg**  article  'mPtgf. 

PsoLEBrra  [p.  SM,  Vni].— Ur.  Ridiard  Uljtler  of  CarlKnha  haa  oommunicatwl 
to  Prof.  Dana  the  fDUowiog  aoalyaia  of  the  ao-callsd  ttaeriU  (NakritJ  recvntlj  found 

at  tba  ^tmyirif  nr~- — '*-■'■ —   " ^' "-■'-   — ' -■■--- 

i^gregate  h>  Main 

Si  Si  H 

46-74  88-48  1408 

Oxjgta,  S4'9S  18'4S  12-97 

"Dte  ratio  of  Si,  Si,  B,  i»  as  4 :  S :  a  and  Haller  gives  the  formula  iV  ^H+tB  or 
Si,  fii'-t-ttiC.  Tbia  ia  exactly  the  formula  and  composition  found  b*  Dr.  Qenth  for 
tbiepkoierU*  of  Tamnqna,  Pa.  (this  Jour.,  [S],  xiviii,  2C1,  and  Suppf.  VIII),  Knop 
giro  an  analjaia  of  an  impure  phoUritt  from  Siedanabenttein  in  .fahrbncfa  fUr  Min- 
eialagia,  1869,  6i6. 

PBoaraooBALcm  [p.  4SB,  n,  YI-VITTl.-F.  Field  deacribei  cnatala  torn  a 

mine  near  Coquimbo  which  hare  a  turquoise  blue-color  and  coDBiat  of 

Co  f  6a  CaCl  fl 

SU-93         G7-S9         3S-R4  i-33  t'SS  =  99-91 

■IWi  ba  repraMoU  by  tha  formnta  a(0a',PS')-+-10(0a»,  P>+Oaa  or  Satome 

pboiphocalidte,  10  atoma  of  tiibaaic  pboapbate  of  lima,  and  I  atom  of  chloiid  of  oal- 
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dam.  It  oceun  with  >  hrdrotu  apatite,  Mid  tt  may  be  qneationable  vhatber  tba 
mineral  is  of  aniform  compoEition,  there  ii  bovBTer  no  doubt  th«t  (he  copper  axUtt 
ia  iLe  mineral  ai  pbaipbat«. — (CAnn.  OastUt,  Juoe  I6th,  18SS.) 

Pbtllitk.— Sm  Chlaratoid 

PIN^ITOID  1  A.  Eoop  iJa/irb.  Min.,  ISSB,  eS8).-~Tbis  new  name  IiM  be«n  given 
to  a  ennititnent  of  a  nidi  occurring  near  Cbemnut,  in  Stzonj.  Ilia  rock  coniitted 
aceordiiiK  to  Knop,  of  quartz  fiS-(Jfl,tnicae'ia, feldspar  B'44  and  pinitoid  26-^1=9848. 
The  pinitoid  waa  dinulred  out  from  the  other  ipedei  bj  aulpfaarii;  add.  It  it  • 
micro-cryttnlline  mineral  of  a  ctKytj  and  comtNLCt  chaimcter.  Color  leek  oil  and 
gra;i<h-^een  aometitQei  paMia{r  into  wbite  and  red.  0.=3-7a8,  H.^SG.  It  ii  a 
■eeondar;  produO,  and  freijuentlf  occur*  a*  peeudarootpb  after  feldspar  id  decom- 
posed porphjry.    Composition : 

S\  Si  te  £  ^a         As        fia        S 

41-71      8a-85        89*        DBS        1-60        049        (r        419  =  101-40 
This  eorrespaads  to  dosely  to  soma  of  the  analyses  of  the  Saxon  pinite,  that  it  It  t« 
be  regretted  the  author  has  embarraaaed  the  Bcience  with  a  new  naioe  for  •  ^Mcala 
already  overlo«ded  with  ajaaajrat. 

FISAKITE.  Kennffott,  Uthtrtidil,  ISSS,  10.  This  name  is  given  by  Eetmgott  to 
a  cupreous  TBrietj  of  eopperaa  from  Turkey,  analyzed  by  Piaani,  noticed  iu  the  Till 
SuppL  under  eopptrat. 

PoLTcaAiE  [p.  S57]. — Tliis  specios  has  been  found  by  £.  Zschau  in  the  ayenite  nS 
tha  Flauenische-Qrundnear  Dresden,    (Letter  from  Prof.  Oeiniti). 

PaoDETna  [p.  78].— Analysis  of  prmulin  from  Chile  bj'  F.  Field  {Qmr.  Jour, 
Chtm.  8oe,  sii,  IS); 

Ag  As  S 

84-68  le-lS  19-81  =9»«1 

8AgS,  AsS,. 

pTBABOTBiR  [p  77,  IV1.— Dark-rad  direr  from  Chile  gavo  F.  Held  aa  asalyala 
(Qnar.  Jour.  Chau.  8oc^  zU,  18) : 

Ag  8b  8 

BfiiJl  68-16  11-48  =  99'62 

8A«S,3bS,. 

PraoxE)!  [p,  168, 1,  II,  V— Villi— CrjsUla  of  pyroiene  from  TesuTian  lava 
of  the  eniptiun  in  1881,  analyzed  by  Wedding  (JTopp^ /lArMiericAt,  1669,780). 
Si  ai  Fe  fe  Co  fig  Sin 

48-86         8-S8         S-78         4-C4         SO-BS         1401  tr.  =  99i9 

For  obaerrations  on  crystala  of  pyrozens  &om  Warwick  by  Tom  Bath,  see  Pogg. 
i,  383. 


RiJTiL«[p.  120,T,  VII].— Observations  on  the  crystallioe  fonnof,si 

in  BulL  Imp,  Acad,  St.  Fotenburg.  i,  320.  For  Haidinger's  remarks  on  the  cryttaU 
of  rutile  from  Qraves'  Mountain,  Wieo  AlnuL  Abhond.  January  6,  1840. 

Sakcolit*  [p.  200,  II,  YI). — Rommekberg  {Pogg.  Ann.  cii,  670)  has  made  a 
complete  chemical  and  crystal lographic  exnmination  of  this  miaera],  confirming  the 
results  given  by  Scacchi,  Occurs  in  transparent  dimetric  octahedronsi  color,  red- 
dish white;  sp. gr,  =S'93S.  oislatinizes  with  cbloiiiydric  add.  B3.fusea  t«  a 
while  ananieL  .,  \,  j,  j.  *. 

9i  Si  Cft  ^a  ft  ^ 

1.  89-78  32-lB  81-69  3-SO  ISO  (r.  =98*8 

2.  40-78  2I'07  

S.  40-97  31-80  83-14  

Hean,         40  64  2164  83*36  8-30  I'EO  tr.  s:  SB'Sl 

Oxygen,     21-08  1034  924  084  0'30 

The  oxygen  ratio  of  B ;  St :  Si  is  as  1 : 1 : 2,  tbe  nine  *•  in  garnet  Bainmeltbet; 
writes  the  formula  S(Ca,^a,  ft)>Si-(-Sl*5i'.  ThU  analyels  agrees  with  the  resnit* 
obtained  by  Scacchi  (Uiu.  p.  200).  Sarcolite  differs  from  humboldtilito  in  oontain. 
Ing  no  magoesia,  but  the  two  minerals  are  Dearly  rslated  and  both  have  the  same 
crystaUins  form. 
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3  of  paraUffUt  by  Eoloditroir 
proves  it  to  te  dimetne,  confirmiDg  ita  identitj  vith  scapolite,  m  previoiul;  nag- 
gaated  bj  Keni^ott  {BulL  Imp.  Aead.  de  St.  FtttrAourg,  i,  S3S). 


Hg 

%„ 

a 

0 

42'Sl 

tr. 

18-7! 

tT.=l  KM* 

4S'£1 

Ir. 

1S'91 

(M8=100-87 

S65,  B13].— An  optical 


leau  hu  fimkl^  set  at  rat  the  qoeitloD  u  to  itt  rslatioiu  to  kyanilt. 
wopartiea  prove  it  to  be  monocIiDic,  vhile  kyuiite  ia  tricliaic.  With  ttiit  tp«dsi 
ItoaOIoIzettaz  claisM  fibrolUt,  ItueholaU,  xtnclila,  vSrthite,  bantlU*  and  numroUtt. 
Tbaaa  all  have  the  aame  optical  properties,  aod  the;  alao  differ  from  kyanite  in 
detni^.  A  new  juulysiii  of  tiltimwiite  br  Damonr  gave :  (Anit.  4tt  Xim*  [SI.  zri 
219.) 

5i  XI  «-e  Ad 

Se-08  6968  1-12  U'!S=100-2S 

bom  whi(^  DesCloizaaoz  coDcIadea  that  tlie  compoeitioii  of  ^llimanite  it  Xl^Si', 

vhile  I^Mite  is  fi'Si*.    "■       ■-""^  ■"-  -  '-'  '  "-    -'" 

aminatioit,  not  on' 
allied  mioerala. 


SoDALTiK  [p.  2!e,  II,  YI.  Vni].— Two  TBiietiea  of  lodaliU  from  Uonte  Somru 
bftre  been  analjied  by  BammeUlMrK  (Pogj.  Ann.,  cii,  074).  1.  Coiortttt  toddliu, 
crjitalliiei  in  regular  dodecahedroDB  and  ii  associated  vith  angita  and  mica ;  >p.  gr. 
!-I30.  2.  Grten  todatUe,  is  more  rare,  crjstaUiies  in  dodecabedrona  with  cubio 
pUmea,  oceurs  in  limestone  with  idocraie  and  nepbeline.  He  analjget,  calcalating 
the  chlorine  m  combiiwd  vith  Midtiim  gire : 

Si  XI  fTa  01  Ha 

1.  SS'IS  8168  lS-49  SeS  487=99.88 

2.  88-78  8468  21-18  9-66  l-B7=98-78 

He  oir^ren  of  tlie  aoda,  alumina  and  rilica  in  (1.)  is  4'74: 14-79  ;19'79;  In  (S.) 
S-43  :1S'17;  20-12,  or  Ter7  nearly  1:3:4  ia  both  Taris  ties. 

Rammelsberg  ooonden  it  M  (^a+Sl)Si>  combineil  with  -nrjiog  portion*  of 
dilorid  of  Bodium.  In  (1.)  the  amount  of  sodium  combined  with  tbe  chlorine  ii 
equal  t«  ooe-third  the  aodaeiiiting  as  Bilicate,  while  in  (2.)  it  U  but  one.ninth.  The 
fbrmulaa  ^Ten  for  tbe  two  varieties  are : 

1.  IfaGl+a(M"agi+SlSi)=21TaCl+8(Sa«gi+Sl»Si") 

2.  Na01+9(Siai+Siai)=2N«OI+9(Sa»5i+il'Si») 

He  author  ai^es  that  this  double  silicate  U  isomorpbon*  with  HaCl,  as  these  sub- 
itaneea  combined  in  various  proportions  still  have  the  same  crjatalline  rorm.  No.  1 
has  tbe  aame  composition  as  the  green  sodalite  from  Greenluid,  and  tbe  blue  varietj 
from  Brevig,  Litchfield,  Salem,  and  the  llmen  Mte. 

Dteontpiutd  lodalUe. — In  the  same  memoir  Bammelaberg  also  givea  an  analjala  of 
a  variety  of  weathered  sodalita  from  Oraenland.  It  occurs  in  opaque  greenish  dode- 
cahedroDB  with  black  hornblende  (arfvedsonite  t).    Decompoeed  l^  tcida. 

3i  SI  &a  Ca  01  fi(loaa> 

48-SO  83'fi4  11-42  800  tr.  B'S4 

Oxygen   22'4S  IMS  292  086  6'75 

The  ratio  fur  &,  %!,  Si,  B,  ia  nearly  1 : 4  :  fl  :  8,  lor  which  the  aatbor  gives  tbe  Ibr- 
EaulaS&Si+2St*&i'+flaq,  but  it  maybe  questionable  whether  ibis  anbatanoeli 
bomogeneouB,  and  worthy  of  being  eonuder^  as  a  distinct  chemical  oomponiid. 

Ak.  Joub.  aci.-fiKOKD  Sutu,  ToL.  XXXI,  So.  93.— Ili.T,  1S6L 
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occun  in  veloB  Bometimes  lout  inchea  in  thicknen-,  radiated,  fali»t«d,  tometimM  in 
glubuUr  EOMBea  intemiLagled  with  actinolite.    Compoutioii : 
Bi  te  SI  Ag  & 

Ifi-ei  ST'70  fi-00  S-OO  9'I4=100-4S 

[The  author  gives  no  l>roof  that  aJl  th«  iron  «ii»ti  •■  protmcjrd,  thui  lun^  tha 
compoaitioii  of  tbe  minenl  in  doubt;  we  have  prerioudj  drawa  attention  it  " 
importance  of  ascertaiDiug  the  oiydatioo  of  (he  iron  io  tbii  mineral,  when  di 
its  reUtioDs  to  tbe  American  (Wcodtf i (thii  Jonr.  [S],  zzr,  IBS). — a.  J.i.] 

Tmiliti  [p.  420].— F.  Field  has  analjwd  lagUile  from  the  "  Veroedw 
Bear  Coquimbo,  Chili.    It  ia  a  bMuitlfU  fibroni  varie^,  and  oeem 
quBotitj  anociated  with  limonite.    (Cham.  Qaaelte,  Jane  ISUi,  tSSS.) 

Cn  p  a 

«170  S7*42  \&ZS  =  9»I1 

This  give*  the  formula  ija^  P  +  SS,  the  tanu  m  obtained  t^  Heimann  for  the  orig- 
inal gpeeimene  from  Siechne  TagiUlc. 

'ti.Lo  [p.  276,  V]. — A  peculiar  indurated  Tariety  of  thta  apedet  occotb  Id  Teine  in 
gnoin  at  Bristol,  Connecticut.  It  hu  a  duk  leek  green  color,  and  a  greaaj  luitr* 
and  feel.  H.=:2.  a.sV'SS.  Analyaa  bj  Dr.  H.  H.  Ltunmia  in  the  Laboratory  of 
tbe  Yale  Sdentifie  School ; 

6400  4-1G  27-47  4-80 


TnuDTMiTi  [p.Sl,BlS,I.  VII].~An«l7iit   of  tetiadTmite 
Suglond,  b;  Bammelaberg  (Hin.  Cbemie,  p.  4) : 


"^ 


Te 
84'B8  6-78  »-*i=97i9 

to  Bi'+Te+8*. 
_...  telluret  o[  bismnth  from  Field'i  Gold  Mine  near  Dahlonega  Kulyied  by  Dr. 
C.  T.  Jacluon,  (tUa  Jonr.  [S],  urii,  80),  and  pranonnced  by  him  to  be  identical  in 
compodtion  with  the  Braiilian  bornitt,  haa  bean  reexamined  by  Dr.  P.  A.  Oenth 
with  tbe  followiog  result :  (Mining  Magaant,  {i),  i,  SCS.) 

Bi  Te  Cu  Fe  Au,  qnarts,  Ac.  8e 

n_,^„,  II.     60-88!"!    48-22        009        P-17  0-72  (r.— 100-00 

U_C»»i      ^2_  ggj^  ^,.jj,  p.Qg  g^jj  (jgg  ^^_     jj.gj 

This  agrees  with  tbe  compoBitian  obtained  by  Dr.  Qenth  &ir  tbe  letradmH'  from 
Fluvanna  Co.,  Vir^itjia,  and  differs  entirely  from  bamict,  nnd  Uie  reeults  of  Dt.  Jack- 
aoo.  Tfaii  difference  iseiptuoed  by  the  Jact  that  tbe  methods  of  analyiis  employL-d 
by  Dr.  Jackson  were  unreliable,  and  cous^ueotly  gave  erroneous  results ;  attention 
has  been  called  to  tbia  point  in  an  editorial  notice  in  firdioano's  Juuma)  Mr  praktische 
Cbemie,  Ulii,  607,  also  in  a  eimilar  notice  in  the  Rcperetoire  de  Cbemie  Pure,ii,  2X8, 
ai  well  as  by  Dr.  Oentli  (loc  cit).  Dr.  Jackson  has  replied  to  Dr.  Oenth's  criti- 
dsma  {mtiing  Magaiint,  [S],  i,  466)  but  inasmucli  as  no  new  facts  or  analyses  are 
given,  we  must  consider  the  D^lonega  tttradgmite  aa  essentially  tbe  snnie  as  that 
from  Fluvanna  Co.,  Virginia,  and  not  identical  with  the  Brazilian  bomite.-—a.  1. 1. 

f Since  tbe  above  was  written  Dr.  Oenth  has  replied  to  Dr.  Jackson,  {Sfimng  Mag., 
i),  ii,  84,  January,)  sltowing  the  inacouracios  ol  tbe  methods  lued  by  tbu  latter.] 
TiTUBiDaiTS  [p.  82, 1,  II,  Vl—Ch.  Mcne  has  described  a  new  variety  of  tetni- 
hedrite  from  Ardmats  (Dept.de llbAne)  France,  wbichbe  calls /ounxfift.  It  occurs 
with  galena  in  a  quartiose  porpbyrv.  No  phyaical  characters,  except  drnsity,  tn 
pven.    Its  oompoaitioa  in  three  anaiyaes  was ; 

Cu  Pb         8  Fe  As         Sb         Quartc 

1,     G.=  4-3I9       2850         fl  00       19*00         2-60         6*60       18-20         16  7ii 

,     8.     Q.^i-306       2300         870        16-70         210         680       1600         27-40 

*         8.    Q,=  4-320      26  80      10-60       ltf-20        260        fl-70      1870        16-20 
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u         J  =  —     J  — il  at  PeiUn 

1  Sileiia  (Jour,  prmla.  CKem.,  lixiz,  41lt).  In  Uuo  apliDten  truulnccnL  Color 
daik-lvown  almoot  bUek;  ■treak.lif^t  liTer-bnnru.  H.=  4.  8p. gr.  8«I7.  Tha 
•mbM  of  the  minenl  ig  frequeotlj  ooated  villi  oijd  of  nuuguieBe.  The  par« 
■DHieial  dnaolres  io  cUorhjdnc  add  vilboot  eroIutioD  of  chlorioe.  CompositiOD  : 
f  fe  fia  Pb  ft,  ftg  S»  Si  Ip,. 
SS'^e  8H3  80-88  1-66  1-19  OgB  (Ml  023  ISS^lOMfl 
giTiDg  the  foramla  fin*  P+^e*  P. 

UBANOPHANE.— Weil*!,  {2Bt*Ac.  d:  dmttcA.  geoL  0«,lUchafi,  xi.  884,  Keno- 
mtt,  I7«A«rrieU,  18SS,  198),  hagpven  amors  compi*  to  notice  of  Ihis  mineml  before 
dnoribad  by  him  (loc.  cit,  t,  4!l).  It  occur*  in  tbi  copper  mtnee  at  Kupferberg  in 
Silesia.  The  mineral  appeara  to  be  compact  and  mnorphouB,  but  thu  microBcopo 
TCTeals  small  adcnlar  cryBtals  which  in  drase*  haTS  the  form  of  flat  henwinal 
ptrieau.  Color  of  oryetaU  booej-jellow,  of  the  compact  Tirietj  Biskin-green.^Hard- 
nera  somewhat  less  tfaao  8,  6,=s3-7B,  specimen  not  perfectly  pure.  Lnstre.  vitre- 
o™  to  pearly.  B.B.  in  glass  tube  RiTes  reactions  for  water  (alkalina),  tellnrium, 
■elaniam  ;  in  forceps,  fosas  with  diScalty  to  a  black  glass,  and  gives  a  faint  greea 
color  to  the  flune ;  on  charcoal,  becomes  black,  giTss  a  reaction  for  selenium,  anti- 
moDj  and  bismuth;  with  fluxes,  gives  reactions  for  silica  and  uranium.  Decom- 
poaed  by  both  sulphnric  and  chlorbjdric  odds.  Two  analyses  by  Qmndmann,  (1) 
boDer-yellow  to  nakin-green  variety,  (!)  faint  grayishgreen  variety  contalnii^ 
pitchlMende  ts  impurity : 

B      Si    S(    C    Oi    ^    ft    P    K    Sb    Ta   Fn    Fb  OuA   Air    a 
1. 14-11  IG'SI  B-C6  49-64  4-e0  135  171  019  1'73  1-48  0-43  (rtr  0-»  0^1    Oil  1-66-  M'74 

lu'is  ii'iB  3'SO fi4'2aii3'Ba  119  oso  o<»  1-77  rss  azt  aea  osa  a-ai    1    sK-ioa-M 

la)  with  eome  C  %     (*i  with  some  fiu. 
after snbtracting  fram(l)  ff-Sl  chalcolite,  0-lS  argentite,  O-Sg  coTelline,  0-88  galena, 
I'Sl  iroD-pyrltei,  l'I9  tetradymite,  I'SS  bismuth  glance,  D'OS  sulphur,  there  remains, 
according  to  Webaky,  for  the  composition  of  vranophant : 

■R  Si  Si  ?  &         fig         & 

lS-99        1&-81        E-ei        49'S3        4-69        1-86        I'TI 
for  whidi  he  gives  the  fbrnmla  3(&'Si)+B(fi*Si)-f'3flfi:. 

[Tile  mioeml  ia  ondoubledl^  a  Becoudary  product,  and  one  may  reasonably  qnee- 
tioD  ita  ooDstancy  of  emnpoaitiDn.  and  its  rigbt  to  be  considered  a  distinct  spe- 

VKUKTDunr  [p.  S9!].— In  the  year  18BI  Mr,  W,  W.  Jeffem  foond  near  the 
eUnocblure  locality  at  Westchester,  Pennsvlvania,  a  peculiar  bronzy -yellow  mica- 
wota  mineral,  whidi  on  examination  prored  to  be  optically- biaxial  with  alow  angle, 
i-esemUing  phlogopite,  and  it  has  for  some  yearv  been  cumulated  among  mineralo- 
gista  aa  a  variety  of  phlogoptte. 

Ad  examination  nl  this  subatance  made  by  Prof.  J.  Lawrence  Smith  and  myeelf 
in  ISBS,  (bowed  ita  compoutioD  to  be  near  that  of  chlorite,  and  it  was  considered  hy 
M  to  ba  a  weatbood  chlorite,  altbougb  our  reaulls  were  never  published.  My 
attootion  baa  since  been  called  to  this  mineral  by  its  peculiarpyrognoslic  properties. 
Wbcn  a  fragment  of  it  is  heated  in  the  flame  of  a  spirit  lamp  even  without  the  aid 
of  the  blairpipe,  it  exfoliates  in  a  most  remarkable  manner  swelling  up  to  flrty  or 
more  times  its  original  sise,  thus  very  much  resembling  thfrmophyttite  and  vtrmieu- 
iil*  and  attogetber  differing  from  Morite  or  fni'ca. 

According  to  a  statement  commimicated  to  me  by  Hr.  Jefferis,  it  occurs  in  a  vein  In 
the  serpentine  rocks  fifty  yards  south  of  the  clinochlore  locality ;  the  vein  is  about 
two  feet  wide,  and  is  composed  of  pUtes  and  crystals  thrown  together  in  the  molt 
irrc^lar  manner.  The  crvstaU  are  so  soft  and  friable  when  first  taken  out,  that  it  is 
dificalt  U>  handle  tbem,  they  will  scarcely  bear  their  ovm  weight.  It  is  aUo  found 
ki  emUla  in  the  soil  near  Ihe  locality.  The  crystals  are  six-sided  prisms,  with 
«  mica  likfi  structure  and  a  perfect  basal  cleavage,  they  vary  form  one  to  three 
inches  io  diameter  and  are  sometimes  an  inch  or  more  in  tbickne«i.    Mr.  Jefferis  haa 
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0D«lH(peaT>talmMsuTiii^DzbjfaiiTiDci]««.  The  minemlitoptiettllf  biaxial  ;1*iD' 
iiue  leaa  fie^Ue  than  chlorite,  almoit  brittle ;  color,  browuuh-jellow,  ligbt-Tellew  lif 
tnunaiitted  light.  Specific  grarity  of  the  air-dried  miaerat  aboat  S'30.  EardneM, 
between  BTpaoQi  aod  oommon  salt.  B.B.  m  fbicepe  ezfbliaten  nad  becomes  pearlT 
vbite  and  opaque,  and  on  praloaged  beating  fuses  to  a  dark  gray  man.  Id  dowd 
tube  exfoliates,  frequeDtly  bursting  the  heated  tuba,  and  prea  oEf  water  whidii*- 
Mt«  alkaline.  With  the  fliucee  giree  reactions  for  silica  and  Iron.  Deeompoaed  br 
ddorhydric  acid  The  air-dried  mineral  loat  4'IB  pr,  ct.  in  weight  by  drying  in  a  vu- 
phuric  acid  desiccator,  and  8^4  pr.  ct  additional  when  dried  at  .100"  0.:  heated  in 
anair-batb  to  SSO°C.  it  loRt  417  pr.ct,  bat  between  220°  and  £00°  0.  the  Ion  waa 
Marcely  appreciable,  and  maintained  at  the  latter  teibperature  for  half  an  boar  it 
•irffered  no  fortber  diminution  la  weight;  at  a  full  red-heat  orer  a  blart-lampit  loat 
6'8fi  pr.  cL.  Tvufcinij-  in  all  i'I-95  pr.  ct.  Aamming  the  amount  tost  by  drynig  tirer 
sulphuric  add  to  have  been  hygroecoiHC  moistnro,  we  have  ISlfl  pr.  ct  of  water 
contained  in  tlie  mineral  It  ii  difficult  to  determine  what  amount  of  water  ahoiild 
be  inatudod  aa  eaaeDtiai,  but  it  ia  perhaps  safeet  to  take  the  mineral  aa  dried  over 
sulphuric  add.  For  analysis  the  mineral  was  decompoaed  by  fiiaion  with  carbonata 
of  uida — the  atate  of  oiydation  of  Che  iron  was  determined  by  diasolving  n  aep- 
•rate  portion  in  chlorhydrlc  acid  in  an  atnunphere  of  carbonic  arad.  and  aidiaequaat 
titration  with  permanganate  of  potash — the  alkalies  were  estimated  by  Smith's 
method.    Oompoeilioa : 

Bi         £1        ?e       »e      Oa        A;       £         Aa  fi 

17-10  1T'C7  10-54  \-i6  0'6S  19'BS  0-48  tr.  18-76  =e10OB1 
Other  analyses  made  in  1SB3  by  Prot  Smith  and  myself  gave  similar  result*.  Ttit 
iron  in  the  mineral  has  undoubtedly  been  partially  oiydiiad  by  weathering,  many  of 
the  crystals  are  impure  from  infiltration  of  foreign  matter  between  the  lamins  and 
thsyare  quite  friable  from  erposure.  It  belongs  1«  the  chlorite  secdoa  of  magnenan 
hydrous  silicates  and  in  view  of  its  pyrognostic  properties  we  refer  it  with  a  qnety 
to  Termiculite,  wbidi  its  chemical  compositioa  approximates.  The  great  difficol^ 
of  obtaining  pure  Termiculite  in  sufficient  quantity  for  analysis  has  thus  far  pre- 
vented me  from  reexamining  it,  in  feet  I  have  delayed  publiriung  my  resDlta  oo  (In 
Weschester  mineral  for  more  than  two  Tears,  hoping  thereby  to  be  able  to  deter- 
mine more  fully  its  relations  to  this  speciea.  The  oxygen  ratio  for  the  Si,  B,  ft,  H 
Bs  calcuUted  from  the  analysis  ii  aa  ISBS :  ll'Se : B'Stl:  11-2S  w  7:4:8:4  equal  to 
8fi'Si+4ll3i-t-l!B  or  the  more  general  expression  (fi*S)3i+A^.  The  mineral 
is  however  so  much  altered  br  exposure,  and  so  liable  to  impurities  from  infiltra- 
tion of  foreign  matter,  that  it  u  very  unsafe  to  draw  any  conclasion  from  the  analy- 
ses, further  than  to  refer  it  in  a  general  way  to  the  chlorite  group  near  chlorite  and 
TBrmicolite.  The  diief  object  in  menlioning  it  here,  is  to  call  attention  to  ita  re- 
markable pyrognostic  properties.  The  exfoliation  in  heating  is  not  due  to  the  ei- 
espe  of  hygroscopic  moisture,  as  it  does  not  take  place  to  any  ooniider&bls  degree 
until  the  mineral  is  exposed  to  a  temperature  above  300°  0. — s.  }.  a. 

WiTBi  [p.  110,  Till].—!..  Dnfour  fa««  (bnnd  the  density  of  ioe  0°  C,  to  be  (H)17G. 
— (Cbmptfi  Emdiu,  1,  1089.) 

Wmwarrrx  [VII].— D.  Forbes  has  described  (L.E.  *  B.  Phil.  Mae^  (4),  xi, 
428,)  under  the  name  darvinitt,  an  arseoid  of  copper  which  is  identical  u  physical 
and  chemical  properties  with  Oeuth's  itAitn«yi<«.  It  is  stated  to  occur  in  Toins  near 
Fotrero  Qrande  near  Oopiapo,  Chile.  It  is  musive,  without  cleaTsge,  rather  brittle, 
but  may  be  distinctly  impressed  by  the  hammer;  fracture  nneTsn ;  lustre  metallic; 
color  of  freshly-fractured  surface  dark  niTBr-grey.  on  eitposure  dirty  bronie-yellow ; 
streak  metalic,  silver-grey ;  opaque.  H.crS.H.  6.=B'e4.  B.B.  gives  reactions  for 
copper  and  srsenii;  with  trace  of  silver.    Composition: 

1.  1.  8.  4. 

Co  SS-3G  83-07  88-11  88-02 


[These  resullt  leave  no  doubt  as  to  the  identity  of  the  miiMral  with  wAttiHwtii 
(see  Sup.  Vni.)  for  which  death  obtaioed  Cn  88-07,  As  11-81,  Ag  and  iiMai  0-U 
=100-2!.— 0. 1.  B.] 
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TSin.E«Ri. — Pot  k  tnemior  oa  the-  crTitkUiae  form  and  opticml  propartiw  of, 
•ee  DeaOIoiwauz,  (Ann.  4tt  Ulna  [B],  xvi,  !29). 

VomAX  [p.  8D1, 1—m,  IV,  VIII].— Ad  ioterettioK  ntitAr  of  thii  ipedei  li 
deacribMl  bj  Dr.  F.  A.  Qenth  {Mining  Maffatint,  [!],  J,  869).  It  oocnn  MBOd&ted 
vUh  qiurti  and  mica,  about  I^  milea  from  St.  ^FVancu  River,  fit.  Fraocii  Co.,  Mia- 
■ouii ;  it  IB  Hud  to  have  been  found  id  conaiderable  qnulttWii  Orygtallme  and 
claaTable  parallel  to  Uie  tu'ach^itiagonal ;  color,  brownUh-black ;  lustra,  aub-mat4llio  ; 
■treak,  dODMiiOD-brown;  8p.gr.  S'BT.  AnalTseabj  Q,  J.  Popplein;  (1)  Dacom- 
poead  bj  fnaioD  irith  carbonate  of  loda,  (2)  b;  chlorhjdric  add : 

W                    *■«                   ftn                   Oa 
1.        16-29                 6-69                19-02                 llg=ilOIllt 
i.        IS-62  undat.  19-78  undet.    

Hie  osjgm  ntki  of  V,  f'B.fiii,  Oa,  ii  1S-S6:1-S6:4'38:0-SS,  giTii^  anev  tjpsof 
tliiB  mineral  with  tb«  Ibnnala  tt  W-ftitn  V. 
Xmoura. — See  under  SiUimanitt. 

-In  • 
^  ,  e  chuaelera  of  the  tantalatca  and  eolnmbatet  of 
jttria,  Nordenakidid  girea  ■  067  anBlyna  of  yllroianttUit*  and  pointa  out  the  iaamaT- 
phimi  of  thii  mineral  vith  poljmignitc  and  poljenue.  The  new  analyti*  of  the 
Uack  Tarletj  of  jtlratantalite  gave : 

5a         w         n        6»        Ce        tr       Cta       fi 

es'Se      S'ST      ig-ss      ^■2^      s-9o      o-ss      tr.      s-t8=  iochis 

Zno  [Virj. — According  to  G.  XJlrieh,  naUre  line  haa  baen  fonnd  in  baaalt 
near  Victoria  in  Aotttnlia.  The  specimen  found  weighed  4}  oimce«,  and  was 
incmsted  with  smitbsonite  and  aragonite,  and  a  trace  of  cobalt  bloom.  Another 
locality  is  deaciibed  by  L.  Becker  as  ocenmng  in  the  gold  washlnga  of  thft  Uitt* 
nTer.-iKtnngcU,  UAeriicht,  1869,  108.) 

Zdott*  r|>.  110,  II,  I1I].-~W.  F.  Blake  baa  described  and  aaatfied  a  Tery  pmv 
Tariety  of  this  miDerai  from  Franklin.  It  has  a  much  brighter  and  clearer  color  than 
IIm  orainary  rwtoiyd,  more  nearly  resembling  crocoisite  or  realgar.  It  ii  traoe- 
parent,  orange  yellow,  has  a  distinct  cleavage  parallel  to  ths  vertical  axis  of  a  hex- 
aginial  prism,  and  also  a  basal  cleava^  tlw  latter  being  froe  from  the  black  laven 
wMch  separate  the  laminte  of  the  ordinary  ozyd.  In  the  specimen  described  there 
were  aeTeral  slender  ben^onal  primu  partially  imbedded  in  a  white  enamelliks 
emBt,tbe  result  of  the  weathering  of  the  mass.  H.=4~-4-G.  Q.=S'a84  (at  eo°F.) 
Oomposition:  (Jfiiiin^  Magtmne,  (S),  it,  94) 

iia  Ho  Ign. 

9g-(T  0-68  -28=100-38 

Znffn  [p.Sll,IT].— DesOltriisanzhas  shown  from  the  optical  propcvtiet  of  this 
tnineral  that  it  is  distinct  from  ejudote,  the  former  belongiiw  tn  tlw  monodinic,  while 
the  latter  has  the  tridinic  form.     [Ann.  dei  Mintt,  [6],  zn,  219], 

ZwnsiLrn  [p.  8991. — Tbe  probable  identity  of  this  mineral  with  triplite  is  pointed 
oat  by  Kenngott  (l^rtterricM,  1SS9,  80).  The  author  ahows  that  the  identity  of  crya- 
talline  form  and  oUier  phrsical  properties  is  further  sapported  irj  the  rinmarity  of 
diemkal  compositioD,  and  that  rmttelUt  ia  bat  a  variety  of  triiiUt. 


P*rs  356,  3M,  3GG,  3G6.  Fnr  oUoRXoiil  n 
?■(■»>.  The  insl/ris  of  <Uall(«ila  br 
PbumMKk,  cilv,  34S. 
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Art.  XXXIV. — On  the  conversion  of  certain  Qmglomcrates  into 
Jhlcose  and  Micaceous  Sckiits  and  Gfndse,  by  the  Eiongation, 
Flattening  and  Metamorphosis  of  the  Pebbles  and  the  Oemenl ;  by 
Pro£  Edwakd  Hitchcock. 

It  will  be  seen  by  the  statemeots  below  tliat  the  subject  of  this 
paper  arrested  tnj  attention  nearly  thirty  years  since.  But  it 
was  only  within  two  or  three  years  that  I  oegan  to  realize  its  im- 
portance and  resume  its  investigation  in  connection  with  my 
youngest  son,  Charles  H.  Hitchcock.  Nor  was  it  till  within  a 
few  weeks  that  the  locality,  which  more  than  any  other  shows 
the  completion  of  the  metamorphic  prooess  for  which  we  contend, 
was  discovered.  If  we  are  not  mistaken,  theee  iacts  have  an 
important  bearing  upon  that  most  difficult  subject  of  geology — 
Metamorphism, — for  they  show  most  conclneively  t£e  plastic 
conditjon  of  this  conglomerate  and  the  aBsociated  schista  and 
gneiss,  subsequent  to  their  original  consolidation.  Other  strong 
arguments  do,  indeed,  lead  to  the  same  conclusion :  such  as  the 
change  ezhibit«d  by  the  Azoic  rocks  from  a  mechanical  to  a  crys- 
talHne  condition,  tne  complicated  foldings  and  contortions  of 
these  rocks,  the  remarkable  curvatures  of  the  veins  of  granitic 
rocks;  and  the  existence  of  superinduced  structures,  such  as  no 
mere  mechanical  forces  could  have  produced.  But  I  pass  by  all 
these  proofs  now,  and  present  only  that  from  the  changes  in  cer- 
tain conglomerates. 

So  far  as  my  knowledge  of  geological  literature  extends,  the 
fects,  and  some  of  the  conclusions  presented  below,  are  mainly 
new ;  and  this  is  the  chief  reason  wny  I  offer  them  to  this  Jour- 
nal. Professor  Sedgwick  has,  indeed,  described  joints  that  "  have 
actually  cut  through  the  pebbles  of  quartzite  and  other  hard 
masses  which  enter  into  the  composition  of  the  conglomerates." 
{British  Palaozoic  Bocka,  p.  xxxvi,  Introduction.)  But  he  does 
not  describe  the  pebbles  as  elongated,  and  he  calls  the  joints 
"mechanical,"  which  epithet  I  am  confident  he  would  not  apply 
to  the  joint  in  the  Rhode  Island  or  Vermont  conglomerates.  The 
same  thing  is  described  by  Jukes,  in  his  Manual  of  Geology, 
more  fully.  He  also  notices  as  an  effect  of  cleavage,  the  "  distor- 
tion of  fossils  and  other  small  bodies  imbedded  in  the  rocks, 
lengthening  and  pulling  them  in  the  direction  of  the  cleavage  and 
contracting  them  in  the  opposite  direction."  These  facta,  first 
noticed  by  Prof  Joha  Phillips,  have  been  used  by  Messrs.  Sharpe, 
Sorby,  and  others,  to  sustain  the  hypothesis  of  the  production  of 
cleavi^  by  "  the  action  of  great  forces  of  compression,  squeezing 
^e  particles  of  rock  in  one  direction  and  lengthening  them  in 
the  opposite."  The  fects  which  are  presented  in  this  paper  hai^ 
monize  with  these  views  and  lead  to  generalizations  still  higher, 
especially  to  the  position  so  ably  defended  by  Scrope,  Beaumont^ 
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Scboeier  and  Hunt,  of  the  plastic  condition  of  all  the  deep  seated 
rocks  since  their  original  consolidation,  and  Bhowtng  us  how 
rocks  mechanicallj  formed  are  sometimes  converted  into  Bchists, 
with  entire  cbangea  of  mineral  character.  Admitting  these 
concluaiona,  the  whole  subject  of  metamorpbiBm  becomes  com- 
paratively  easy  and  full  of  interest  This  affords  no  small  relief 
to  one,  who,  like  m7self|  h«B  been  for  years  perplexed  and  con- 
founded in  studying  the  highly  metamorphic  rocks  of  the  Green 
mountains. 

Doubtless  many  geologists  will  demur  at  my  condosions,  as  I 
should  have  done  without  visiting  the  localities.  X  can  ask  them 
only  to  sospend  their  judgment  till  tbey  have  seen  tbe  rocka 
which  I  describe,  especially  those  at  Ife^ntort  and  at  Plymouth. 
If  they  shall  then  propose  any  more  rational  theory,  I  hope  I 
shall  be  willing  and  thankful  to  receive  it. 

With  these  preliminary  remarks  I  proceed  to  the  details.  We 
give  them  as  proving  and  illustrtitinK  the  following  statement, 
and  essentiaHv  in  the  language  we  shall  ose  in  our  Report  on  the 
Geology  of  Vermont 

We  havejound  striking  examples  where  ihepdihUs  of  conglomerate 
have  been,  elongated  and  Jlattened  so  as  at  length  to  be  converted  into 
the  ailicumalamince  of  the  3cht3t3  and  gneisB  and  the  ceTnent  into  mica, 
talc,  and  feldspar. 

In  a  Report  on  the  Geology  of  MsssacliuBatta  mnde  hj  me  in  the  year 
18S3  a  sinffnlar  conglomerate  was  described  near  Newport  R.  I. : — "com- 
poaed  of  eloDgated  rounded  nodules  of  quartz  rock  paadDg  into  mica 
elate,  with  a  cement  of  Talcose  slate,  the  nodules  varying  ftxtm  the  siie 
of  a  pigeon's  egg,  to  four  and  even  six  feet  in  their  longest  diameter,  and 
■o  arranged  that  their  longest  diametere  are  unifonnally  parallel  to  one 
aaotber,  lying  ia  a  north  and  south  direction.  The  conglomerate  is  di- 
vided by  fisBurea  ruaning  east  And  west  vertical  to  the  horizon,  and 
parallel  to  one  another  from  ten  to  twenty  feet  apart.  These  fissures  divide 
tbe  thick  masses  of  cumglomerate  so  perfe<^t1y  tbfit  they  seem  as  if  cut 
through  by  the  sword  of  Bome  Titan.  The  nodules  through  which  the 
flaeure  passes,  are  divided  veiy  neatly  and  the  parts  present  even  EUrfaces, 
so  aa  to  give  the  rock  a  quit«  peculiar  aspect" 

These  facts  were  repeated  in  the  subsequent  Reports  upon 
Massachusetts  in  1835  and  1841.  But  it  was  not  until  we  found 
an  analagous  conglomerate  along  nearly  the  whole  western  side 
of  the  Green  mountains  that  the  special  oearing  of  the  facts  above 
mentioned  upon  metamorphism  occurred  to  us.  Myself  and  son 
flien  (1859)  visited  Newport  to  get  a  clearer  view  of  the  facts  in 
the  hope  that  they  would  help  us  better  to  unravel  the  intrica- 
cies of  tbe  Vermont  conglomerates.  That  same  year  I  read  be- 
fore the  Amer.  Assoc,  for  Adv.  of  Sci.,  a  I^per  on  the  subject, 
as  it  was  developed  at  Newport  and  at  E.  Wallingford,  where  an 
interesting  locahty  had  been  discovered  by  Mr.  Hager,  another 
of  my  assistants  in  the  geological  survey  of  "Vermont. 

CJoogIc 
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In  1860  mj  soa  brought  tbe  subject  again  before  the  Associa- 
tion for  Adr.  of  Sci.  But  it  was  not  until  after  that  time  that 
the  last  liak  in  the  arfpunent  was  supplied  by  a  viait  to  a  locality 
in  Plymouth,  Vt.,  which  waa  also  discsovered  by  A,  D,  Hager, 
We  will  now  try  to  state  the  facts  and  cooclaBtons  as  they  have 
been  gradually  worked  out  by  us.  If  any  should  wish  to  verify 
our  statementa  and  see  the  force  of  our  reasoning,  we  advise  them 
to  visit  the  different  localities  in  the  order  iu  which  we  describe 
them.  Por  the  processes  began  at  Newport,  seem  to  be  carried 
to  the  condosion  in  Termont 

Perhaps  the  beat  ezposuie  of  the  Rhode  Island  conglomerate 
is  at  the  well  known  'Purgatory,'  two  and  a  half  miles  east  of 
Newport,  and  within  the  limits  of  Middletown.  According  to  the 
paper  of  C.  H.  Hitchcock  read  before  the  Am,  Association  in 
Aug.,  1860,  the  belt  of  conglomerate  commences  a  little  south  of 
FargatoiT,  is  a  mile  wide  with  interstratified  belts  of  slates,  and 
extends  N.  30°  E.  probably  as  far  as  Sandy  Point,  in  Portsmouth 
some  6^  milee.  It  shows  several  folds,  is  underlaid  by  a  gritty 
schist  or  eaadstone,  and  itself  underlies  the  coal  measures. 

"  It  Tb  a  couse  conglomerate,  composed  of  elongated  and  flattened 

Eebbles,  from  the  smallest  size,  to  bowlders  nearly  IS  feet  long,  cemented 
J  a  meagre  amount  of  talcose  scbist,  or  sandstone,"  with  nutoerona 
small  disseminated  crystals  of  magnetite.     The  pebbles  are  siiostly  a  fine- 

{rrained,  or  compact  quartz  rock,  which  when  partly  decomposed  appears 
ike  sandstone ;  not  uofreqnently  the  pebbles  saem  to  pass  into  an  miper- 
fect  mica  schist,  and  show  lamination.  A  few  of  them  are  gneiss,  and 
probably  granite,  and  occasionally  bomblande  rock.  In  their  shortest 
diameter  they  rarely  exceed  a  foot,  while  in  length,  one,  two,  and  three 
feet  are  very  common,  and  a  few  may  be  seen  from  4  to  0,  and  one,  at 
least,  is  as  long  as  12  feet.  The  following  facta  as  to  the  pebbles,  are  of 
the  most  interest : 

1.  They  are  often  very  much  elongated  in  the  direction  of  the 
Btrike ;  2.  '^ey  are  flattened,  but  not  so  strikingly  as  they  are 
elongated ;  S.  They  are  indented  often  deeply  by  one  being  pres- 
sed into  another;  4.  They  are  sometimes  a  good  deal  bent,  occa- 
sionally in  two  directions ;  6.  They  are  cut  across  by  parallel  Joints 
or  fissures,  varying  in  distance  from  each  other  from  one  or  two 
inches  to  many  feet  The  most  distinct  of  these  joints,  which  are 
a  rod  or  two  apart;  are  perpendicular  to  the  horizon,  and  nearly 
at  right  angles  to  the  strike,  and  make  a  clean  cut  from  top  to  bot- 
tom of  hills  80  or  40  feet  high.  Abrading  agencies  have  often  re- 
moved the  rock  on  one  side  of  these  joints,  or  between  two  of 
thetn,  so  as  to  leave  walls  of  pebbles  smoothly  cut  in  two;  the 
whole  appearing  like  a  pile  of  wood  neatly  sawed.  Acres  of 
such  walls  may  De  seen  in  the  vicinity  of '  Purgatory.'  Often 
the  surface  of  the  pebbles  thus  cut  through  is  not  only  perfectly 
even,  but  smooth  and  seemingly  polish^,     ^et  the  two  parts 
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of  the  pebbles  thiu  cut  off,  perfectly  correspoiid,  and  one  part 
bas  never  been  made  to  slip  over  the  other.  In  some  minor 
joints  single  pebbles  are  not  entirely  cut  oS,  but  are  sometimes 
drawn  out  of  their  beds  at  one  end  where  the  rock  is  separated, 
and  remain  projecting  above  the  cleared  surface.  These  joints 
do  not  always  extend  through  the  whole  rock. 

We  should  be  glad  to  introduce  here  many  sketches  of  speci* 
mens  illustrating  these  statements.  But  one  or  two  must 
suffice : — 

Fiv.  1  will  Kin  soin«  Idea  of  an  elongated  pebbl«  from  NewpMt, 
whtcb  is  10  iof^M  long  aad  3  inchee  acroH  iU  broadett  part. 


Fig.  2  shows  a  pobble  6  inches  long  with  a  deep  indentation. 


Perbapa  I  ought  to  add  that  someUmestbe  elongated  pebbles  partially 
or  wholly  lose  their  rounded  fbna  at  the  ei>ds,  and  be^n  to  anums  a 
foliated  or  schistose  aspect,  and  to  be  somewhat  blended  with  the  talcosa 
or  micaceous  cement.     This  though  not  general,  is  frequently  the  case. 

From  these  iacta  we  could  hardly  avoid  drawing  the  following 
conclusions : 

1.  This  rook  was  once  a  conglomerate  of  the  usual  character, 
except  in  the  great  abundance  of  the  pebbles,  and  it  has  subse- 
quently experienced  great  metamorphoses  making  the  cement 
crystalline  and  schistose,  and  elongating  and  flattening  the  peb- 
bles. 2.  The  pebbles  must  have  been  in  a  state  more  or  less 
plastic,  when  they  are  elongated,  flattened  and  bent.  If  their 
shape  lias  been  thus  altered,  their  plasticity  must  of  course  be 
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admitted ;  for  the  attempt  to  change  their  present  form  wonld 
result  only  in  ftactareand  comminution.  The  degree  of  plaa- 
ticity,  however  moat  have  varied  considerably ;  for  some  of 
them  are  scaix^ly  flattened  or  elon^ted  at  all — and  as  bos  been 
stated,  Bome  are  not  cut  off  by  the  joints. 

The  neat  and  clean  manner  in  which  the  pebbles  have  been 
generally  severed  by  the  joints,  implies  plasticity. 

For  though  occasionally  we  meet  with  one  that  has  a  some- 
what uneven  surface,  as  if  mechanically  broken,  such  cases  are 
rare.  Whatever  may  be  our  theory  of  the  agency  that  has 
formed  the  joints,  the  conviction  is  forced  upon  every  observer 
that  the  materials  must  have  been  in  a  utit  state  after  their 
original  consolidatioD.  There  is  no  evidence  that  the  opposite 
walls  have  slid  upon  one  another  at  all,  as  the  opposite  parts  of 
the  pebbles  coincide.  It  seems  as  if  a  huge  saw  or  cleaver  had 
done  the  work. 

These  prooSi  of  plastici&r  iipply  essentially,  thoagh  less  forci- 
bly to  the  micaceous  and  talcoee  cement  which  has  also  been  cut 
across  by  these  joints.  Though  generally  small  in  quantity  it 
sometimes  forms  layers  of  considerable  thickness  interstratiBed 
with  the  pebbles. 

Some  have  imagined  that  the  elongated,  flattened,  bent,  and 
indented  pebbles  of  this  coDgk>merate  may  have  been  worn 
into  their  present  shape  and  brought  into  a  parallel  arrangement 
by  the  mechanical  attrition  of  waves  aud  currents.  We  feel 
Buro  that  an  extensive  and  careful  examination  of  the  localities, 
and  of  beaches  where  shingle  is  now  being  formed,  will  convince 
any  one  that  they  cannot  have  had  such  an  origin, 

1.  We  do  not  believe  that  any  beach  can  be  found  with  peb- 
bles that  have  anything  more  than  a  slight  resemblance  to  those 
at  Newport  Those  somewhat  elongated  may  indeed  be  found 
where  they  are  derived  from  slate  rocks.  But  nowhere  does  the 
attrition  of  pebbles  against  one  another  produce  deep  indenta- 
tions,  and  leave  the  one  neatly  fitting  into  the  other,  nay,  one 
bent  partially  around  the  other,  as  is  the  case  at  Newport  If 
these  phenomena  were  produced  by  original  attrition  how  strange 
that  they  should  have  such  an  extraordinary  development  on 
Bhodo  Island,  while  it  is  not  marked  enough  in  any  other  con- 
glomerate in  our  country  save  in  Vermont,  to  have  arrested  the< 
attention  of  geoloKists. 

2.  The  remarkaole  joints  in  this  conglomerate  prove  that  the 
pebbles  have  been  in  a  plastic  state,  and  since  the  strata  have 
been  much  folded,  and  consequently  subjected  to  strong  lateral 
pressure,  how  could  the  pebbles  have  escaped  compression  and 
modification  of  form?  A  mass  of  the  conglomerate  when  broken 
open  along  the  line  of  strike,  a  good  deal  resembles  a  plnr  of 
tobacco,  wbich  has  been  rolled  into  lumps  and  then  sabjectra  to 
strong  pressure,  so  that  the  lumps  are  distorted  and  made  to  con- 
form to  all  the  irr^^larities  around  them.  ^. 
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8.  The  force  by  which  the  pebbles  were  flattened  and  indented 
must  have  operated  laterally,  as  would  result  from  the  plicatioa 
of  tbe  strata ;  folds  in  whico  are  frequent.  If  there  was  a  great 
saperincambent  pressure  and  less  in  the  direction  of  the  strike, 
the  same  lateral  force  might  have  elongated  the  pebbles.  But 
perhaps  there  maj  have  been  also  a  horizontal  curvature  in  the 
strata,  to  aid  in  the  work,  as  we  shall  e:tplaia  when  we  come 
to  describe  the  Vermont  localities.  It  m&j  not,  however,  be 
easy  to  show  how  this  oompressing  &rce  has  operated  where 
rocks  have  been  bo  folded  and  disturbed  as  around  Newport,  for 
the  conglomerate  is  in  juxtaposition  with  granite,  wlii^h  has 
exerted  a  powerful  metamorphio  influence  on  other  strata  there; 
but  if  we  can  show  the  results  of  the  agencj,  our  main  object 
will  be' accomplished, 

4.  The  phenomena  of  the  joints  in  this  rock,  conduct  us  most 
naturally  to  some  polar  force  tis  the  chief  agent  in  their  produc- 
tion. Mere  shrinkage  could  not  have  separated  the  pebbles  as 
smoothly ;  much  less  could  a  strain  from  beneath  have  thus  frac- 
tured them;  for  sometimes  the  joints  are  not  more  than  two  or 
three  inches  apart,  and  if  wo  suppose  one  of  them  to  have  been 
the  result  of  fracture,  yet  how  is  the  other  to  be  obtained  in  that 
manner  ?  A  simple  inspection  of  the  rock  in  place  will  satisfy 
any  one  that  no  mechamcal  agency  is  alone  sufficient  to  explain 
these  phenomena.  We  have  been  driven  to  the  supposition  of 
some  polarizing  force  acting  upon  soft  materials.  If,  as  Sir  John 
Herscoel  supposes,  cleavage  may  have  resulted  from  a  sort  of 
crystallization  in  plastic  materials,  why  may  not  joints  come  into 
the  same  category?  Why  should  the  conclusions  drawn  from 
the  experiments  of  Mr.  Fox  upon  the  Lamination  pf  plastic  clay, 
by  electric  currents,  bo  limited  to  cleavage  7 

5.  The  Newport  conglomerate  is  probably  only  a  special  variety 
of  the  extensive  deposit  of  highly  silicious  puading-stone  found 
BO  abundantly  between  Boston  and  Bhode  Island.  Both  have 
the  some  geological  position,  we  believe,  and  were  the  Roxbury 
conglomerate  to  be  brought  into  a  plastic  state,  and  the  pebbles 
elongated  and  flattened  by  pressure,  we  think  the  result  would 
resemble  the  Newport  conglomerate. 

Thus  far  we  are  legitimately  conducted,  we  think,  by  the  Bhode 
Island  rock.  We  are  carried  &rther  by  the  Vermont  conglom- 
erates, which  we  now  proceed  to  describe.  We  select  two  local- 
ities, although  doubtless  many  others  might  be  found  equally 
instructive.  TLe  rock  occurs  on  both  faces  of  the  Green  Moun- 
tains, and  we  can  hardly  doubt  that  it  once  formed  a  fold  over 
the  mountains,  which  denudation  has  swept  away. 

We  have  found  this  rock  in  connection  with  quartz  rock, 
mica  and  talcose  shiftts,  and  gneiss ;  sometimes  merely  in  juxta- 
position, as  in  the  ease  of  the  quartz  rocks,  but  sometimes  inter- 
Btratifled.    The  conglomerates  at  the  di^rent  localities  may  sot 
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he  identical  as  to  geological  age ;  yet  we  iodine  rather  to  tbe 
opinion,  that  quartz  rocka,  micaceous  and  talooee  schist  and 
gneiss,  may  be  Tarietiea  of  the  same  original  rock,  which  meta- 
morphism  has  sometimes  converted  into  one  and  sometimes  into 
others  of  the  aeries.  Qoartz  rock  mar  be  the  residuom  of  certaiD 
silicates ;  the  schists  and  gneiss  are  tneee  silicates  modified ;  any 
of  these  rooks,  we  think,  might  be  formed  out  of  the  conglome- 
rate under  consideration,  as  we  shall  now  endeavor  to  show.  If 
so,  we  might  perhaps  find  it  in  oonneotion  with  them  all,  without 
implying  a  difference  of  age. 

Id  tlie  If  £  part  of  W&llingford,  Yt^  on  the  western  slope  of  the  Green 
Mts.  on  the  hill  north  of  David  Hager'a,  ia  an  tntereiting  exhibition  of 
ths  coDglomerate.  Nuineroua  bowldera  tie  acattered  over  tha  fields, 
which  are  instructiya,  but  the  embosaed  ledge  half  a  niile  north  of  Hager^ 
is  raoet  so.  It  has  been  rounded  and  smoothed  bj  the  drift  agency  so  as 
to  show  the  pebblea  and  their  alteration  with  the  sctlists,  very  disUnctly, 
M  the  following  sketch  of  a  portion  of  the  ledge,  taken  bj  A.  D.  Hager, 
my  assistant  in  the  geological  surrey  of  Vermoot,  will  erinoe.  It  wilt  b« 
seen  that  the  schist  often  containing  small  pebbles  or  cosfse  gruna  of 
«and,  is  interstratified  somewhat  irregnlarly  witli  tbe  pebblea;  jnst  as  we 
often  see  in  the  ailurial  deposits,  and  in  the  sandstones  that  have  not 
been  metamorphosed.  The  drift  stri»  are  quite  diitjnot  upon  it,  ranning 
■ontheuterly,  as  shown  os  the  sketch,  fig.  3. 


Wnr. 
The  atrike  of  these  strata  is  about  N.K  and  S.W.  and  the  dip  70*  W., 
but  it  Bometimes  rises  to  90°  near  by.  To  ahow  its  position  in  re- 
spect to  a  micaceous  quartx  rock,  approaching  mioaceons  schist,  on  the 
upper  side,  and  to  tiie  Oreen  mountain  gneiss  below  it,  we  give  tbe  ad- 
joining sketch,  Fig.  4,    These  rocks  oouatitnte  a  single  masaiTe  ledge, 
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vith  reiy  few  dUtinot  ■tnto-Mtuns,  sod  thej  teem  u  if  only  Tarietiu  of 
tlia  ume  rock.  4, 


•,  miocBooi  qUMtl  niek ;  b,  b,  eODglomerata  alUnuUing  with  Mlc  uhiit ;  c,  talc  uhul ; 

To  show  that  the  gneiu  sometimes  lias  kbove  the  auarti  knd  tho  ichist, 
■we  eira  the  follovioK  section,  Fig.  S,  only  a  few  roOB  long,  taken  at  an 
easi^  accewible  loctJity,  on  the  east  aide  of  the  mountain  ;  where,  aa  we 
shall  shortly  see,  the  same  rocks  occur  in  juxtaposition.  In  the  road 
from  Ludlow  to  Mt.  Holly,  and  near  the  line  between  the  two  towna,  a 
small  stream  has  cut  a  gowe,  40  or  fiO  feet  deep,  through  a  ledge  of 
quartz  rock.  On  the  west  side  a  trap  dyke  occupies  a  considerable  part 
cH  the  face  of  the  rook,  though  more  or  less  worn  away.  Talcose  sdiist 
succeeds  the  quarts  rook  on  the  west  side,  dipping  beneath  it  at  a  high 
angle.  But  on  the  east  side,  and  lying  upon  the  quartz  at  a  less  dip,  is 
distJDct  gneiss,  with  more  of  feldspar  than  is  usual  in  the  Oreen  monntidn 
gneiss.    The  section  below  will  give  an  idea  of  these  facta,  fig.  fi. 


OignalM)  £,  mpdyka;  c,  c, qnartx  roek ;  d,  uIcms  ichuta. 
More  than  nine-tenths  of  the  pebbles  in  the  Wallinaiferd  conglomerateo, 
are  grey,  somewhat  granular,  but  often  more  or  Tett  hyaline  quarU. 
White  feldspar  nodules  are  not  uncommon.  Quartz  is  sometimes  dis- 
seminated through  the  feldspar,  so  aa  to  form  a  sort  of  graphic  granite. 
A  few  pebbles  of  distinct  gneiss  have  been  noticed.  But  it  is  not  unusual 
for  the  micaceous  cement  to  exhibit  laminee  of  feldspar,  becoming,  in  fact, 
Teritable  gneiss  ;  and  perhaps  the  gneiss  pebbles  may  all  have  thus  orig- 
inated. The  most  striking  pebbles  of  feldspar,  however,  are  seen  in  a 
finer  variety  of  the  rock,  aestitute  of  quartz  pebbles,  but  showing  small 
white  rounded  masses  of  feldspar,  rarely  over  half  an  inch  in  diameter. 
We  are  of  opinion  that  all  die  feldspar  pebbles,  aa  well  aa  ^e  narrow 
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ftripa  of  g:Deiu,  are  tlie  result  of  meUmorphiim ;  that  in,  the  pebUcs 
were  chnno^  io  mineral  conBtitation,  and  ihe  gneiae  actually  formed,  hy 
metamorpbic  processes.  But  we  shall  recur  to  this  aubject  agaia  in  ths 
sequel.  6. 

Must  of  the  pebbles  are  (omewhat    '~ 
elongated  iu  tlie  direction  of  tbe  strike 
on  n  tioriioDtal  surface,  so  as  to  give 
them  an  egg-shaped  appearance.  But 
where  joints  or   otbcr  fissures  hare 
eiposed  the  edges  of  the  strata  at 
right  angles  to  the  strike  the  clonga-  | 
tion  flatCeDing    and   bending  of  the    | 
pelibles,  are  much  more  striking,  as   ! 
the  fulloiving  outline,  fig.  G,  wilt  show. 
Yet  even  here,  a  few  pebbles  ajipear 
not  to  have  been  at  all  modified  ia 
form: — tno  such  are  shown  on  tha 
drawing.      They  seem  not  to  hare 
been  plastic  as  ihe  others  ^vere. 

Single  pebbles  sometimes  show  i 
striking  curvatures,  as  on  fig.  7,  where 
a  represents  n  pebble  ten  inches  long, 
and  a  little  more  than  one  inch  wide, 
A  shows  a  smaller  one  less  curved,  5^ 
inches  long,  and  half  an  inch  wide. 

A  still  more  interesting  case  is 
ahowD  in  another  boulder,  a  few  feel 
long,  represented  imperfectly  in  fig.  8. 
Here  the  lamiiiie  of  the  schists  are 
bent  considerably.  On  the  inner  sula 
ia  a  qusrtz  pebble  of  considerable 
size,  which  is  elongated  and  bent 
somewhat  But  outwardly,  the  peb- 
bles are  so  much  flattened  that  they 
can  hardly  be  distinguished  from  the 
quartzose  lamina}  of  the  rock.  At 
the  time  this  sketch  wae  taken,  we 
did  not  fnlly  realize  the  important 
bearings  it  might  have  upon  theory, 
and  therdbre  we  fear  that  it  is  not  as 
minutely  accurate  as  to  every  pebble, 
as  could  be  desired.  Still,  the  general 
facls  above  named  are  quite  manifeat,  and  these  ara  all  that  are  important 

The  preceding  facls  would  '■ 

justify  some  inferences  ad- 
ditional to  those  drawn  from 
the  Newport  rock.  But  we 
will  first  describe  another 
locality  on  the  east  side  of 

the  Green  mounlaias,  where  ■  j      i, 

the  metamorphic  procesaes,  begun  at  Newport  ana  earned  atill 
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fcrther  at  Wallingford,  are  completed  in  the  most  satiafectory 
manner. 

It  is  at  Plymouth,  along  the  west  shore  of  Plymoutli  Ponds,  most 
mlly  developed,  perhaps,  just  vhere  the  ponds  are  Mparated  by  a  maw  of 
delrituft,  nhicU  nu  most  probably  the  inorxine  of  an  ancient  glacier,  aa 
will  be  described  in  our  Report  on  the  geology  of  VermonU 


The  Kihiit,  which  here  is  decidedly  talcose  schist  for  the  most  part,  and 
not  far  from  some  of  the  gold  diggings,  htis  an  easterly  dip  ;  from  50°  to 
80" ;  and  a  direction  a  few  degrees  east  of  north.     As  the  ledges  crowd 

??i  "'^''  *''"  ""^'  *  ^°"  opportunity  is  presented  of  seeing  the  qiiarU 
pebble*  that  baya  not  been  much  aattened  on  the  exposed  surfflces,  hav- 
ing the  aspect  of  a  most  decided  conglomerate.  Yet,  if  joints  cross  the 
rock,  or  if  it  be  broken  across,  in  the  direction  of  the  strike,  the  pebbles 
will  for  the  most  part,  appear  so  flattened  that  they  become  almost  len- 


ticnlar,  or  laminated.  And  if  a  fracture  be  made,  or  a  joint  occur,  in  a 
perpendicular  direction,  tliat  is  in  the  direction  of  the  dtp,  the  pebblea 
almost  wholly  disappear,  or  rather  seem  converted  into  the  quartz  lamias 
of  talcoM  schist     Both  these  facts  are  shown  on  fig.  0,  which  was  copied 
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from  one  of  the  Bpedmeni  obt&ined  at  this  looali^.  Looking  >t  on*  <^ 
theie  edges,  we  should  faavB  no  hasitatjon  in  refamng  the  rock  to  a  hif^lj 
ouartEose  varietj  of  taloou  achisL  But  looking  at  the  other  edge,  we 
should  have  no  doubt  that  the  quartz  lamiun  are  merely  flatteoM  and 
oloDgated  pebbles.  So  strange  and  uneipected  a  fact  leads  the  geologist 
to  suspect  that  he  may  be  deceirod ;  but  hundreds  of  spedmeu  force 
him  to  the  conclnsion  that  he  is  not  mistaken. 

The  quartz  io  this  rook:,  both  in  Wallingford  and  Plymouth  is  gener- 
ally white,  or  a  light  gray,  and  though  lomedmet  granular,  it  approaches 
much  nearer  the  hyaline  rariety,  in  most  instances.  It  seems  to  be  qnit« 
pure  silex,  rather  than  a  silicate.  In  a  few  instaucee  we  find  pebbles  cf 
granite,  which  are  also  flattened. 

The  suggestion  has  been  made  that  what  I  r^ard  aa  pebbles 
may  be  coucretiona.  But  the  following  facta  aeem  to  me  to  fihov 
this  position  to  be  untenable.  1.  We  nave  no  other  example  of 
coucretiona  fonned  of  hyaline  or  granular  quartz.  2.  Coacretions 
are  never,  as  these  nodules  are,  drawn  out  into  the  lamine  of 
schista.  3.  Siliceous  concretions,  such  as  chalcedony,  formed  by 
gelatinous  eilez,  are  banded ;  but  these  nodules  show  no  concen- 
tric structure.  4.  Some  of  them  consist  of  granite,  gneiss,  Itc, 
which  certainly  oerer  form  concretions.  6.  If  these  nodules  are 
concretions,  so  are  the  pebbles  of  quartz  and  granite  found  loose 
in  modified  drift;  or  rather,  no  line  of  distinction  can  be  drawn 
between  the  concretions  and  the  pebbles. 

The  thickness  of  the  rock  where  the  pebbles  are  indicated,  is 
many  hundred  feet.  Indeed,  it  may  be  much  more,  as  I  have 
not  fully  explored  it.  And  i^  as  we  suppose,  the  stiaTa  already 
described  in  connection  with  the  conglomerate,  are  only  that 
rock  in  an  advanced  state  of  metamorphism,  the  original  thick- 
ness most  have  been  very  great 

We  have  ascertained,  also,  that  the  layers  with  pebbles  extend 
as  &r  south  as  Ludlow,  though  nearly  converted  there  into  mica 
schist;  not  can  we  doubt  but  it  may  be  traced  much  iarther 
south  and  north,  perhaps  even  the  whole  length  of  the  Green 
mountains.  At  any  rate,  its  occurrence  on  the  opposite  sides  of 
that  mountain  at  Wallingford  and  Plymouth,  at  pointa  not 
much  different  from  east  and  west  of  eacn  other,  lea^  to  some 
interesting  suggestions  and  conclusions.  The  distance  between 
these  two  points  is  about  ten  and  a  half  miles;  ' 

Hyaelf  and  son,  aided  by  the  Senior  Class  of  1861,  in  Amherst  Col- 
l^;e,  have  reosntly,  (October,  160O)|,  trarersed  this  line,  mostiy  on  foot, 
and  obtained  as  the  result,  the  section  below,  fig.  10.  The  base  of  the 
section  is  the  sea  level,  and  the  heights  are  laiJ  off  from  the  same  scale, 
(about  13,000  feet  to  the  inch),  as  the  horizontal  diHtance.  This  make* 
the  Gre«i  mountains,  (1390  feet  above  the  ocean  at  Mt.  Holly),  appear 
of  very  diminutive  size.  But  it  is  a  true  representation,  eioept  that  the 
mountain  for  the  sake  of  distinctness  is  a  little  too  high.  On  both  the 
flanks  of  the  mountain,  the  dips  are  quite  distinct,  (they  were  measured 
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sod  the  raem)  UkeD  &long  the  railroad  from  Ludlow  to  the  lummit  as 
well  M  from  tbe  riymoutb  Pooda).  But  in  the  ceDtral  parU  they  are 
It  good  deal  irregular.  It  will  be  seen  that  all  the  central  portion  of  the 
laouDtaJD  is  gneias  of  the  peculiar  kind  knowo  as  the  Green  mountiiin 
AboTe  this  lies,  what  has  been  called  Ulcoso  acliist,  vfitli  which 

s  i«  interstratified,  and  on  the  east  side  seveml  beds  of  dark  gre^ 

hyaline  quartu,  only  a  few  feet  thick.  One  of  these  beds,  howe«or,  la 
snow-whitA  The  upper  part  of  the  schist  is  the  conglomerate  already 
described,  of  a  chnrecter  so  marked  as  not  to  be  mistaken.  At  the  west 
end  we  found  severnl  beds  of  limestone,  hut  none  of  quarti.  Beyond  the 
conglomerate,  however,  and  probably  lying  conformably  upon  it  is  aa 
enormoos  development  of  granular  qnar^  which  seems  to  have  no  coun- 
terpart on  the  east  side  of  the  mountain. 
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In  this  section  a,  h,  shows  the  present  surface,  a  being  Wallingford,  and 
(  Plymouth.  From  A  to  B  we  hare  the  taloosa  conglomerate;  from  B 
to  C,  luninly  gneiss  with  some  schist,  and  at  lenst  three  beds  of  limestone, 
from  C  to  D,  gneiss  with  several  trap  dykea  at  H,  the  summit  level  of  the 
railroad ;  froru  D  to  E,  gneiss  with  talcoae  schist  and  at  least  two  beds  of 
lime'itone,  and  several  thin  beds  of  quartz ;  from  E  to  F,  talcose  conglom- 
erate. This  last  roek,  so  distinct  and  peculiar,  forma  a  good  starting  point 
for  our  reasoning.  -I  think  no  geologist  will  doubt  thatitonce  mantled 
over  the  mountain  with  the  subjacent  strata  as  represented  in  tho  above 
aection.  True,  we  have  not  found  all  the  subordinate  beds  of  limestone 
and  quartz  to  correspond  on  the  two  sides  of  the  mountain.  But  there  is 
a  geiieraJ  correspondence.  The  beds  of  limestone,  wpecialiy,  may  have 
extended  originally  over  the  arch  of  the  mountain,  although  it  is  not  com- 
mon to  End  limestone  beds  as  thin  as  these,  with  so  great  a  lateral  exten- 
sion. As  to  tlie  beds  of  quarti,  if  this  be  in  nearly  nil  cases  a  rock  pro- 
duced in  tbo  wet  way,  ali  we  can  say  is,  that  circumstances  may  have 
been  more  favomble  for  its  production  on  the  east  tlian  on  the  west  side 
of  the  crest  of  the  mountain. 

Taking  this  section  as  a  fair  representation  of  the  Greeaiboan- 
tains,  several  important  inferences  follow, 

1.  It  shows  the  gneiss  of  the  &reen  mountatna,  to  form  &  great 
anticlinal  fold  not  a  syacUnal  fold,  as  some  have  sapposed.  2. 
This  gneiss  underlies  the  taloose  schist,  the  limestone,  the  quortz 
rock  and  the  conglomerate.  3.  All  these  latter  rocks  probably 
ODce  mantled  over  tbc  gneiss,  though  they  have  mostly  disAp- 
peared  irom  the  eastern  side,  except  the  talcose  sohist  4.  W« 
Ak.  Joui.  ScL— Skoxs  Siub*,  Vol.  XXXI,  No.  (HL—lbT,  USL 
SO 
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get  an  ^proximate  idea  of  the  amOQ&t  of  eroaion  ttota  this  part 
of  the  Oreen  moaDtains.  We  have  flattened  down  the  curve 
described  by  the  strata  originally,  more  than  perhaps  we  ought 
to  do,  yet  it  mna  almost  twioe  as  high  as  Mansfield  mountain, 
which  18  shown  on  the  section  at  M,  and  is  the  highest  point  in 
the  chain.  The  erosion  at  Mt.  Holly  cannot  have  been  less  thaa 
8000  feet,  which  is  nearly  six  times  as  great  as  the  present  height 
of  the  mountain  at  the  summit  level  of  the  railroad.  5,  We  see 
here  how  the  schists  and  gneiss  may  be  formed  out  of  conglom- 
erate. This  is  perhaps  ihe  most  important  inference,  aod  there- 
fore it  will  be  dwelt  upon  more  fully  in  the  sequel. 

We  proceed  now  to  draw  some  inferences  from  the  &cts  de- 
tailed respecting  the  Vermont  conglomerates,  additional  to  thoeo 
already  given.  The  Vermont  loc^ties  teach  the  same  lessons 
as  those  of  Bhode  Island,  but  we  think  they  develop  other 
conclusions. 

1.  They  show,  we  think,  that  the  elongating  and  flatteaiog 
force  in  Vermont  must  have  operated  most  energetically  in  the 
direction  of  the  dip,  whereas  in  Bhode  Island,  it  was  most  pow- 
erful in  the  direction  of  the  strike.  In  the  latter  case  it  was  as 
if  two  men  had  taken  hold  of  the  ends  of  a  plastic  mass,  and 
pulled  it  out  horizontally ;  but  in  Vermont  it  is  as  if  one  had 
stood  at  the  top  of  a  steep  hill,  and  the  other  at  the  bottom. 
This  is  evident  from  the  fact  that  when  we  look  at  the  edges  of 
the  rock  laid  bare  along  the  line  of  the  dip,  we  see  little  more 
than  the  flattened  edges  of  the  pebblee  in  the  form  of  laminie, 
but  if  laid  bare  along  the  line  of  strike  we  see  the  scattered 
and  even  lenticular  ends  of  the  pebbles,  as  shown  in  flg.  9, 
already  given.  The  fact  however,  that  the  pebbles  are  lenticu- 
lar  on  the  basset  edges  of  the  strata,  shows  tnat  the  whole  force 
was  not  exerted  in  uie  direction  of  the  dip.  They  were  a  good 
deal  flattened  horizontally,  but  never  so  vertically. 

2.  We  think  we  can  get  a  glimpse  in  Vermont  of  the  mode  in 
which  the  Ibrce  acted  to  elongate  and  flatten  the  pebbles.  We 
refer  to  the  bowlder  shown  in  fig.  8,  where  it  is  obvious  that  the 
bending  of  the  rock,  if  it  was  plastic  could  prodace  that  effect, 
because  the  outer  portions  must  be  extended  over  wider  and 
wider  spaces.  Hence,  as  in  the  figure,  a  pebble  on  the  interior 
part,  might  be  <only  moderately  extended  while  the  outer  ones 
were  stretched  almost  into  mere  lamince. 

Apply  now  this  principle  to  fig.  10,  which  shows  the  manner 
in  which,  as  we  suppose,  the  strata  were  folded  over  the  top  of 
the  Green  mouBtaiua.  The  effect  would  be  to  stretch  them  ont 
more  in  the  direction  of  the  curve,  or  dip,  than  at  right  angles  to 
it ;  although  tSe  strain  would  spread  them  in  that  direction  also, 
to  some  extent,  and  it  may  be  that  the  irregularitiee  that  most 
have  accompanied  such  great  movements  as  the  folding  up  of  a 
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moDiitaiii  chuB,  iroald  cuike  the  horizontal  dk)DgatioQ  io  aoma 
places  the  greatest. 

We  do  not  aaeert  that  thia  explanation  of  the  phenomena  is 
the  true  one,  hat  only  that  it  ahowa  one  mode  in  which  the  pro- 
cess  might  have  been  performed.  Whether  any  horizontal  flex- 
ure can  be  fbond  in  the  Rhode  Island  rook  to  explain  the  elon- 
eatioQ  there,  we  are  unable  to  Bay,  because  the  theory  was  not 
in  oar  minds  when  we  examined  those  rocks, 

3.  The  faota  detailed,  discloae  to  us  some  of  the  modes  in 
which  the  laminso  of  the  schists  and  of  gneiss  may  have  been  pro- 
duced. The  first  mode  is  by  chemical  agencies.  Out  of  the 
cement  of  conglomerate  these  agencies  have  formed  mica  and 
talc,  whose  parallel  structure  was  probably  the  result,  mainly 
of  pressure.  We  doabted  for  a  time  whetnerwe  could  justly 
include  gneiss  among  the  rocks  that  may  have  originated  irom 
conglomerate ;  for  we  have  not  found  as  yet  decided  examplee 
of  pebbles  in  thia  rock.  Yet  80  intimately  connected  with  the 
congltxnerate  schists  is  the  Oreen  mountain  gneiss,  as  the  preced- 
ing details  show, — so  little,  in  fact,  does  it  differ  from  the  sohiste, 
that  we  cannot  doubt  but  both  originated  from  the  same  parent 
source.  But  the  conglomerate  at  Waltingfprd  affords  atill 
sbtmger  eridence  and  snows  us  the  modes  in  which  the  gneiss 
was  produced  &om  the  conglomerate.  Some  of  the  elongnted 
pebbles  there  are  gneiss.  But  we  doubt  whether  they  were 
originally  so ;  for  quite  oflen  the  cement  is  changed  to  gneiss. 
To  effect  this  change  it  was  only  necessary  that  feldspar  should 
be  interpolated  between  the  laminteof  micaortalc.  And  no  one 
who  han  seen  the  specimens  will  imagine  that  it  could  have  been 
introduced  mechanically,  by  deposition,  for  example.  The  last 
way,  or  crystallization  from  solution,  is  the  only  other  probable 
mode.  Oneiss,  perhaps,  has  been  generally  formed  by  such  an 
interpolation  of  feldspar  into  the  schists,  and  this  may  be  the 
reason  why  we  seldom,  perhaps  never,  see  pebbles  in  that  rock. 
We  do  not  yet  despair,  however,  of  finding  pebbles  in  gneiss, 
now  that  we  know  how  to  look  for  them.  Indeed,  some  varieties 
of  it  contain  nodular  elongated  masses  of  fddspar  i  uteri  ami  nated 
with  mica  which  may  perhaps  have  been  origiaally  pebbles 
chemically  changed  and  elongated  mecbanicatly. 

The  second  agency  by  which  conglomerate  has  been  converted 
into  schists,  is  mechanical.  By  some  force  they  have  been  flat- 
tened and  elongated  till  they  have  become  the  quartzose  laminae  of 
the  schists.  It  is  not  probably  possible  for  ua  to  convey  a  very 
clear  and  complete  idea  of  the  evidence  of  this  position.  Would 
that  oar  readers  could,  as  we  have  done,  visit  tne  localities  again 
and  again  and  become  familiar  with  the  striking  specimens  there^. 
by  repeated  and  careful  examination.  From  our  own  experieoce^ 
it  would  not  surprise  us,  if  the  conversion  of  the  pebbtes  of  coi*- 
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glomeratesiDtotlielamioceofschiBtsBhouldbGproitoancedpreTKM- 
terous  by  able  geolc^ists.  So  the  idea  seemed  to  us  at  firat, 
wben  the  facts  forced  it  upoD  our  attention.  But  as  the  &cta 
compelled  us  to  give  up  our  scepticism,  so  we  tbiok  it  will  be 
with  any  candid  mind.  Looking  at  almost  any  specimen  of 
the  talcose  conglomerate  schist,  on  the  edge  corresponding  to  the 
dip  (B  fig.  9,)  we  should  see  nothing  but  alternating  laminse  of 
quartz  and  talc,  or  mica,  and  pronounce  it  a  good  e^sample  of  the 
rock  which  we  have  called,  and  which  is  generally  called,  talcose 
schist.  But  a  fracture  at  right  angles  reveals  the  flattened  peV 
bles  (A  fig.  9),  and  shows  ns  that  their  edges  are  what  we  have 
regarded  ns  laminse.  Let  the  process  of  flattening  be  carried  a 
little  farther,  and  no  evidence  will  remain  that  they  ever  were 
pebbles.  Who  knows  how  extensively  the  process  may  have 
Dcen  thus  carried  through  in  the  schists  and  gneiss  of  the  G-reen 
mountains,  and  how  large  a  part  of  them  mar  once  have  been 
conglomerate?  Our  aim,  however,  is  not  to  snow  the  extent  of 
the  metamorphosis,  but  only  to  prove  its  occurrence  on  a  lai^e 
scale. 

4.  A  fourth  conclusion  forced  upon  us  by  the  facts  is,  that  the 
chemical  constitution  of  the  pebbles  has  generally  been  altered 
in  the  process  of  metamorphism  without  obliterating  their  origi- 
nal mechanical  character. 

As  haa  been  repeatedly  stated,  most  of  the  pebbles  in  the  Ver- 
mont rock  are  quite  pure  quartz,  having  often  more  or  less  of  a 
vitreous  aspect.  In  fact  it  is  nearly  pure  silex ;  and  it  is  that 
form  of  silex  which  is  absolutely  insoluble  in  anything  but  hy- 
drofluoric acid ;  nor  can  we  suppose  the  presence  of  any  heat 
high  enough  to  melt  it,  without  completely  destroying  the  forms 
of  the  pebbles.  Yet  the  evidence  that  tliey  have  teen  in  a  plas- 
tic state  so  as  to  be  molded  by  pressure  is  too  decided  to  be 
resisted.     How  then  have  they  been  softened? 

Let  ns  recur  to  the  conglomerate  at  Newport  Most  of  the 
pebbles  there  are  not  pure  quartz  but  rather  silicates  of  such 
oases  as  alumina,  magnesia,  lime  and  iron.  Now  the  silicates  are 
soluble  by  water  containing  alkalies ;  and  such  quartz  as  is  seen 
in  the  Vermont  pebbles  may  be  the  residuum  of  the  decomposi- 
tion of  the  silicates,  the  bases  being  abstracted  to  form  other 
compounds,  the  quartz  ie  left. 

Tnis  may  be  the  most  probable  theory  of  the  origin  of  quartz 
rock  generally.  Even  if  we  suppose  it  produced  from  sandstone, 
we  know  of  no  other  way  in  which  it  could  have  been  formed; 
for  nearly  all  the  sandstones  are  silicates. 

But  suppose  the  silicates  in  the  form  of  pebbles  to  be  per- 
meated by  water  containing  alkalies,  could  their  bases  be  ab- 
stracted without  entirely  destroying. the  form  of  the  pebbles? 
We  do  not  see  why  this  could  not  be  done,  if  the  mass  is  kept 
in  such  a  state  by  the  water  that  the  laws  of  chemical  afi&nity 


Conglomeratei  with  Qneiu,  TaleoH  SchiaU,  ^.        S87 

eboald  prevul,  forming  oew  componnds,  and  leaving  the  qn&rtz 
behind.  Ttie  chief  efiect  upon  the  pebble  would  be  to  reduce  its 
bulk,  though  we  do  find  sometimes  the  cement  so  atronglj  adher- 
ing to  the  pebble,  that  it  can  hardly  be  separated  bo  as  to  leave  a 
smooth  surface.  The  bases,  we  think,  could  be  mostly  used  in 
forming  the  micaceous  or  talcose  cement,  and  if  there  was  a  good 
deal  ca  pressure  upon  the  whole  rock,  an  we  may  reasonably 
sappose,  if  the  pebbles  did  shrink  some,  the  cement  would  in- 
crease  and  the  whole  moss  would  be  compacted  together. 

To  eofltaiD  the  position  that  the  mineral  constitution  of  peb* 
bles  in  conglomerates  is  sometimes  entirely  changed  without 
destroying  their  character  as  pebbles,  we  would  refer  to  another 
kind  of  conglomerate  which  we  have  found  along  the  eastern 
border  of  Vermont,  aad  farther  soath  in  Massachusetts.  This 
rock,  so  far  as  we  know,  has  never  been  described  in  treatises  on 
f^^^*3'^g7;  but  we  know  of  four  localities  on  the  west  side  of 
Connecticut  river,  and  its  character  and  origin  are  quite  obviouf. 
We  cannot  hgre  go  into  full  details  as  to  this  rock,  but  shall 
mention  only  the  facts  that  bear  especially  upon  the  point  under 
consideration. 

We  define  this  rook  as  a  conglomerate,  with  a  cement  of  ir^e- 
nite,  or  granite,  or  as  a  syenite  or  granite  containing  pebbles, 
sometimes  thickly  and  sometimes  sparsely  disseminated.  We 
have  found  it  in  Whately,  Mass.,  on  Ascutney,  and  in  Bamet, 
Vt.  On  the  southeast  point  of  Little  Ascutney  we  find  a  con- 
glomerate, or  perhaps  a  breccia,  which  is  made  of  fragments  of 
silex  and  some  mica,  probably  a  sandstone  with  nearly  pure 
quartz.  On  one  side  of  this  mass,  it  passes,  without  an  interven- 
ing seam,  into  a  porphyry,  and  this  into  granite,  all  forming  one 
undivided  ledge;  so  tuat  the  conclusion  is  forced  upon  us  that 
the  granite  ana  porphyry  have  been  formed  out  of  the  conglom- 
erate. Most  of  the  rock  on  Ascutney  takes  hornblende  into  its 
composition,  and  thus  becomes  syenite,  and  this  abounds  in  black 
rounded  masses,  which  are,  for  the  most  part,  crystalline  horn- 
blende, with  some  feldspar,  and  which  are  probably  pebbles 
transmuted.  At  Graaby,  the  pebbles  manifestly  rounded,  are 
either  mica  schist,  or  white  almost  hyaline  quartz,  just  such  as 
form  the  pebbles  in  the  conglomerates  at  Wallingford  and  Ply- 
mouth, and  the  base  is  a  fine-grained  syenite,  passing  sometimes 
almost  into  mica  schist.  A  pebble  of  hornblende  schist  is  also 
sometimes  seen. 

In  bowlders  of  this  conglomerate  found  in  Kortbampton, 
Mass.,  and  probably  derived  from  Whately,  the  most  abundant 
pebbles  are  those  of  the  brown  sandstone,  considerably  meta- 
morphosed and  flattened.  Those  of  hornblende  schist  are  com- 
mon. Sometimes  they  are  merely  crystalline  hornblende,  not 
generally  laminated  however,  but  mixed  with  some  feldspar,  and 
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they  may  become  syenite,  and  are  frequently  porphyritio  by  dis- 
tinct crystals  of  feldspar.  The  cement  is  syenite,  often  more 
hornblendic  than  usual. 

When  the  pebbles  are  highly  crystallized,  they  become  so  in- 
corporated with  the  matrix  that  it  is  di£Gcult  to  separate  them 
Tfith  a  smooth  surface,  and  if  we  are  not  mistaken,  they  pass 
insensibly  into  those  rounded  nodules  chiefiy  hornblendic,  so 
common  in  syenite,  especially  that  of  Ascutaey.  We  think  these 
are  produced  from  the  metamorphoses  of  pebbles  which  haro 
become  crystalliue  since  they  were  formed  into  conglomerate. 
We  find  them,  as  we  think,  in  all  stages  of  the  metamorphosis. 

These  focts  certainly  give  great  plausibility  to  the  "riew  which 
supposes  granite  and  ffyenite  to  be  often  the  result  of  the  meta- 
morphosis of  stratified  rock.  But  they  afford  a  presumption, 
also,  in  favor  of  the  position,  that  pebbles,  which  have  been 
plastio  fbr  ages  in  the  rocks,  may  have  greatly  changed  their 
mineral  constitutions  without  essentially  altering  their  external 
form.  This  might  certainly  be  thoroughly  done  if  those  pebbles 
were  permeated  by  water  containing  in  solution  powerful  chem- 
ical agents.  Some  of  the  ingredients  might  thus  be  abstracted 
from  the  pebbles  and  new  ones  supplied,  if  needed  to  form  the 
new  compqunds. 

In  all  the  cases  of  pebbles  ia  unstratifled  rocks  described 
above,  syenite  has  formed  the  matrix.  But  at  the  meeting 
of  the  American  Association  at  Springfield,  Pro£  Hubbard  of 
Dartmouth  College  exhibited  a  specimen  of  pure  white  granite 
from  Warren  in  Kew  Hampshire,  in  which  there  lay  imbedded 
a  rounded  bowlder  of  hornblende  rock,  more  than  a  foot  in  ' 
diameter,  and  easily  separable  from  the  granite.  We  had  co 
doubt  but  that  it  was  mechanically  rounded,  nor  much  doubt 
but  that  its  mineral  character  had  been  changed  since  it  was 
enveloped  in  granite.  Hornblende  bowlders  in  the  drift  are 
among  the  most  infrequent  of  all  rocks,  because  hornblende 
schist  IS  very  limited.  But  in  the  older  metamorphic  conglom- 
erates, such  nodules  are  the  most  common  of  all,  and  this  &ct 
furnishes  the  presumption  of  their  metamorphic  origin. 

The  facts  which  we  have  detailed  respecting  the  occasional 
presence  of  feldspar  pebbles  in  the  Vermont  conglomerates  and 
especially  of  the  occasional  conversion  of  the  cement  into  gneiss, 
are  most  probably  examples  of  a  change  of  mineral  character 
during  metamorphosis.  It  seeois  hardly  possible  to  account 
for  a  cement  of  crystalline  mica  or  talc,  in  any  other  way.  But 
when  we  find  feldspar  interpolated  between  the  laminee,  any 
other  than  a  chemical  origin  appears  improbable.  We  cannot 
therefore  but  regard  feldspar  in  perhaps  all  cases  in  the  crystal- 
line rocks,  as  the  result  of  metamorphism.  Silicates  probably 
furnished  the  ingredients,  which  being  abstracted  by  hot  water, 
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left  the  excess  of  silica  in  tbe  form  of  qnartz,  and  forced  the 
feldspar  and  mica  to  fill  up  the  interstices.  The  feldspar  which 
has  converted  the  cement  into  gneiss,  could  have  had  no  other 
origin  and  this  fact  in  connection  with  oU  the  rest  which  have 
been  adduced,  affiirds  a  presumption  that  feldspar  in  nearly  all  the 
ci^stalline  rocks,  stratified  and  uastrati&ed,  is  a  product  of  meta- 
morphism. 

We  will  add  k  f«w  wordi  aa  to  othw  localitiee  of  eoDglomerates  with 
flattoned  pebbles  The  sabject  hu  opened  upoa  oa  in  its  fulbeu  to  ra- 
centiy  that  we  hava  not  had  time  to  visit  otfaun.  But  we  happen  to 
bars  ^Momeni  from  Bernardaton,  Msm.,  in  which  tbe  elongation  and 
flaUcning  are  decided  in  a  conglomerate  micaceoni  achiat  connected  with 
elav  slate  and  i^aartz  rock.  The  aame  ia  true  to  aome  extent  in  a  like 
ro4^  from  Belliogham,  Maaa.  Still  more  decided  ia  it  in  bowlders  of 
.  the  conglomerate-ajenite  described  above  from  North  Hampton ;  aa  it  is 
also  in  the  aame  variety  of  rock  on  Little  AACutnej.  In  fact  we  predict 
that  thit  phenomenon  will  be  found  nreaeot  id  very  manj  of  the  thor- 
oughly melamorphic  conglomerates,  although  not  noticed  by  obeorvera, 
beoiuse  their  attention  waa  not  called  to  it 

Less  than  a  mile  north  of  the  conglomerate  locality  in  Plymouth,  Vt, 
on  the  east  aide  of  the  pond,  and  nearly  on  tbe  strike  of  the  conglome- 
rate, occura  a  remarkable  variety  of  marble  in  an  interstratified  bed  sev- 
eral rods  wide.  It  consists  of  a  ground  of  dark  limeiitone  through  which 
are  diasetninated  nnmBrous  elongated  masses  from  half  an  inch  to  six 
inches  long,  and  from  a  quarter  of  an  inch  to  an  inch  wide,  of  white, 
temicrystalline  carbonate  of  lime.  Their  larger  axes  lie  as  nearly  parallel 
(o  one  another  aa  those  of  the  qnartzoae  conglomerate.  "What  their 
origin  was  I  have  scarcely  ventured  to  conjecture.  One  naturally  en- 
quires, however,  whether  they  may  not  be' elongated  organic  remains, 
sBch  as  corals.  At  any  rate,  the  enquiry  may  be  worthy  of  consideration, 
whether  they  are  not  masses  dongated  by  the  aame  force  that  has  acted 
OB  the  not  &r  distant  conglomerate.  This  idea  did  not  occur  to  me  when 
in  tlie  vicinity,  and  therefore  I  did  not  go  to  determine  the  poinL  If 
there  be  any  foundation  for  this  auggestion,  we  should  expect  that  the 
longer  aiea  of  these  nodules  would  correspond  more  nearly  with  the  dip 
than  with  the  strike.  I  have  not  the  slightest  recolleotioa  whether  it 
is  so. 

The  chief  interest  in  the  facts  and  conclusions  in  this  paper, 
lies  in  the  light  they  cast  upon  metamorphism.  We  had  in^ed 
felt  that  there  was  a  good  deal  of  probahilitv  in  the  general  doc- 
trines of  metamorphism  advanced  by  able  men.  But  never 
before  have  we  had  the  various  steps  of  the  process  brought  direct- 
ly onder  oar  eyes,  and  so  distiDctlv  as  to  confound  our  scepticism 
and  challenge  our  belief  Inateaa  of  any  prejudices  in  favor  of 
the  conclusions  to  which  we  have  been  brought,  our  preposses- 
Bons  have  been  the  other  way.  But  we  could  not  resist  evidence 
so  clear,  and  we  find  that  our  new  views  greatly  illustrate  the 
subject  of  metamorphism.  It  seems  to  us  difficult  to  conceive 
how  geologists  can  avoid  the  conclunous  we  have  presented,  if 
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thej  will  visit  and  study  tbe  localities  we  have  pointed  out 
We  have  indeed,  specimens  from  tliem  all,  in  the  Amherst  Cab- 
inete,  to  the  amount  of  several  hundred  pounds,  and  they  illus- 
trate nearly  all  the  points  we  have  brought  out.  But  we  advise 
gentlemen  not  to  suostitute  an  inspection  of  these,  for  the  more 
satisfactory  exhibitions  in  the  moaDtaioa. 
AiDhent  College,  Not.  I,  I8«0. 

Note. — A  brief  and  imperfect  summary  of  the  preceding  facta 
and  arguments  hiiving  been  presented  by  me  last  autu^in  before 
the  Boston  Natural  History  Society,  Dr.  Charles  T.  Jackson, 
who  presided  at  the  meeting,  expressed  his  dissent  from  my 
views  as  to  the  manner  in  which  the  pebbles  had  been  flattened 
and  distorted,  and  his  conviction  that  they  had  either  been  worn 
into  these  shapes  by  water,  previous  to  aggregation,  or  that 
some  of  these  were  concretions.  At  a  suBsequent  meeting, 
Prof  Wm.  B.  Bogers  expressed  similar  views,  which  appeared 
in  the  published  proceedings  of  the  society.*  I  do  not  under- 
stand these  distinguished  geologists  to  have  made  up  their  minds 
very  decidedly  on  the  subject,  especially  as  they  have  not  visited 
the  Vermont  localities.  But  objections  suggested  by  gentlemen 
of  such  large  geological  expenence,  deserve  serious  considera- 
tion. 

I  have  already  stated  my  objections  to  the  theory  which  they 
adopt  as  to  the  forms  of  the  pebbles.  Prof  Rogers  suggests  as 
an  objection  to  my  views,  that  the  pressure  which  I  suppose  to 
have  flattened  and  distorted  the  pebbles,  has  not  produced  cleav- 
age. But  this  conglomerate  is  not  a  rock  in  which  cleavage  is 
ever  found.  It  is  a  foliated,  or  schistose  rock.  It  has  joints  in 
it,  such  as  prove  very  ciearly  that  it  was  once  in  a  state  more  or 
less  plostic ;  but  these  ^the  most  perfect  ones  especially,)  cross 
the  laminie  at  nearly  right  angles,  and  could  never  have  been 

Epodaced  by  pressure.  It  is  a  fact,  however,  that  some  of  the 
irger  pebbles,  particularly  at  their  extremities,  do  show  the  com- 
mencement of  a  schistose  structure,  probably  the  result  of  pres- 
sure. Yet  the  fucta  do  not  require  us  to  suppose  the  pressure  on 
this  rock  to  have  been  of  the  most  powerful  kind.  In  some  cases 
indeed,  as  at  Plymouth,  the  pebbles  are  compressed  into  laminie, 
but  in  general,  they  are  only  moderately  flalteued,  and  sometimes 
not  at  all.  If  only  moderately  plastic,  such  effects  could  not 
have  required  a  very  enormous  force. 

Another  objection  is,  that  the  compression  has  not  distorted  the 
fossil  Lingulse  found  in  the  pebbles  on  Taunton  river,  and  at 
-  Newport.  But  I  am  not  aware  that  the  pebbles  in  the  conglom- 
erate of  Taunton  river,  have  been  compressed  and  elongated ; 
nor  have  they  been,  in  but  &  part  of^that  around  Newport. 
•  See  uwlcr  Oeoloot  in  Ihi*  Dumber  the  reniwki  of  FroC  Rogwt. 
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Whetber  they  have  been  in  the  particular  pebbles  containing 
the  fossils,  I  um  unable  to  aaj. 

A  third  objection  rests  upon  the  fact  that  some  of  the  pebblea 
have  scarcely  been  flattened  at  ail,  and  their  longer  axes  cross 
the  foliation ; — though  I  do  not  myself  recollect  to  have  seen 
any  where  the  position  was  much  awry.  But  some  of  them,  on 
account  of  their  composition,  may  have  be^n  scarcely  at  all  plas- 
tic, or  had  such  a  position  that  the  pressure  affected  them  but 
slightly.     We  certainly  ought  to  expect  such  cases. 

I  have  been  led,  of  late,  to  a  repemsal  of  the  able  papers  that 
have  appeared  for  several  years  past  in  the  English  journals,  on 
deavnge,  compressed  and  distorted  fossils,  and  particles  of  slate, 
by  Sharpe,  Sorby,  Tyndall,  Scrope,  Scheerer,  and  Haughton, 
The  result  is,  a  conviction  that  the  facts  which  I  have  given 
respecUng  the  conglomerates,  are  only  another  phase  of  the  phe- 
nomena described  by  these  eminent  geologists.  If  the  tacts 
they  adduce  prove  the  elongation  and  expansion  of  slate,  lime- 
stone and  fossils,  as  is  generally  conceded,  although  proved 
mainly  by  the  microscope,  why  should  we  think  it  strange  that 
the  like  effects  may  have  been  produced  upon  conglomerates,  so 
as  to  show  themselves  on  a  large  scale,  and  to  unaided  vision? 
The  manner  in  which  the  veteran  geologist,  Scrope,  supposes 
eneiss  and  mica  schist  may  have  been  formed  out  of  granite, 
(which  he  has  illustrated  by  figures,  Phil.  Magazine,  vol.  li,  p. 
196),  whatever  we  may  think  of  the  hypothesis,  corresponda 
very  nearly  with  some  of  my  suppositions,  or  rather  facts,  as 
to  the  conversion  of  conglomerates  into  schists.  And  the 
ideas  of  most  of  these  writers  as  to  the  former  plastic  condition 
of  most  of  the  rocks,  correspond  with  those  which  I  have  ex- 
pressed. If  I  am  wrong,  then,  I  have  the  consolation  of  being  in 
good  company. 

Prof.  Tyndall,  in  his  recent  work  on  the  Alpine  Glaciers,  has 
referred  to  an  interesting  specimen  in  London,  analogous  to  the 
conglomerates  of  Bhode  Island  and  Vermont 

In  the  museum  of  the  Government  school  of  Mines,  he  says, 
"  we  have  a  collection  of  quartz  stones  placed  there  by  Mr. 
Salter,  and  which  have  been  subiected  to  enormous  pressure,  in 
the  neighborhood  of  a  fault  These  rigid  pebbles,  have  in 
some  cases,  been  squeezed  against  each  other  so  as  to  produce 
a  mutual  fiattening  and  indentation.  Some  of  them  have 
yielded  along  planes  passing  through  them,  as  if  one  half  had 
sliddeii  over  the  other  j  bat  the  reattachment  is  very  strong. 
Some  of  the  larger  atones,  moreover,  which  have  endured  pres- 
sure at  a  particular  point,  are  fissured  radially  around  the  point 
In  short,  the  whole  collection  is  a  most  instructive  example  of 
the  manner  and  extent  to  which  some  of  the  most  rigid  substanoea 
Aw.  Joes.  Sol— eEcoim  Srxim,  Voi.  XXXI,  No.  93.— Hu.  IBBl. 
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in  nature  can  yield  on  the  appIicaUon  of  a'sofficient  force. — (Qla- 
ciera  o/ihe  Alpt,  p.  404,  Amer.  Ed.) 

Though  these  specimens  are  not  so  definitely  described  as  we 
could  wish,  we  presame  they  are  conglomerates  with  flattened 
quartz  pebbles,  like  those  in  Rhode  uland  and  Yermont.  Our 
objections  to  Prof.  Tyndall's  hypothesis,  which  imputes  the  effect 
wholly  to  the  mechanical  compression  of  solid  quartz,  are  as 
follows : 

1.  The  compression  of  pure  quartz  pebbles,  such  as  swne  of 
those  in  Ilhode  Island,  and  most  of  those  in  Vermont  would 
break  and  crush  them,  nor  hare  we  any  reason  to  suppose  that 
the  fragments  could  be  reconstructed  so  as  to  form  hyaline 
masses,  without  fissures.  There  is  no  fluid,  as  in  ice,  to  prodnce 
regelation;  nor  could  the  particles  be  brought  near  enough  for 
molecular  attraction,  without  being  crushed  into  the  finest  pow- 
der, by  such  a  pressure  aa  the  &cts  show  not  to  have  been  ex- 
erted upon  the  conglomerates. 

2.  The  compressmg  force  has  not  been  great  enough  to  de- 
stroy except  partially,  the  form  of  the  pebbles.  It  has  not 
crushed  but  only  moulded  them,  except  that  now  and  then,  one 
has  been  fractured.  If  it  had  been  powerful  enough  to  compress 
and  distort  solid  quartz  and  to  reunite  its  particles,  it  must  nare 
destroyed  all  marks  of  a  mechanical  origin  in  the  pebbles. 

3.  There  is  evidence,  ae  we  have  tried  to  show,  in  the  prece- 
ding discussion,  that  many  of  the  pebbles,  especially  in  the  Ver- 
mont rocks,  have  undergone  a  chemical  change ;  that  certain 
silicates  have  been  abstracted  £rom  them,  leaving  the  excess  of 
silica  in  the  form  of  quartz.  This,  of  course,  would  require 
such  a  degree  of  plasticity,  as  to  enable  water  to  permeate  the 
mass. 

llaidi  SOIh,  IHl. 


AbT.  XXXV.— Oft  tome  points  in  AmerKan  Oe^ogy;  by    T. 
SteebY  Hunt,  F.R.S.,  of  the  Geological  Survey  of  Canada. 

The  recent  publication  of  two  important  volumes  on  Ameri- 
can geology  seems  to  afford  a  fitting  occasion  for  reviewing  some 
questions  connected  with  the  progress  of  geological  science,  and 
with  the  history  of  the  older  rock  formations  of  North  America. 
The  first  of  these  works  is  the  third  volume  of  the  Palaeontology 
of  New  Yoik  by  James  Hall ;  we  shall  not  attempt  the  task  of 
noticing  the  continuation  of  this  author's  labors  in  the  study  of 
organic  remains,  labors  which  have  by  common  consent  placed 
him  at  the  head  of  American  palEeontologiats,  but  we  have  to 
call  attention  to  the  introduction  to  this  third  volume,  where  in 
about  a  hundred  pages  Sfr.  Hiill  gives  us  a  clear  and  admirable 
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sammary-  of  the  pHncipai  facta  in  the  geology  of  the  United 
States  and  Canada,  followed  bj  some  theoretical  notions  on  the 
forroatioa  of  monntain  chains^  metamorphiam  and  volcanic  phe- 
nomena, where  these  questions  are  diacOBsed  from  a  point  of  view 
■which  we  conceive  to  be  of  the  greatest  importance  for  the  fa- 
tare  of  geological  science.  A  publication  of  this  introduction 
in  a  separate  lorm,  with  some  adoitions,  wonld  we  think  be  most 
acceptable  to  the  scientific  public. 

The  other  work  before  us  is  Prof,  H.  D.  Eogers'  elaborate  re- 
port on  the  geol<^  of  Pennsylvania,  giving  the  results  gf  the 
Survey  of  that  State  for  many  years  carried  on  under  his  direc- 
tion, and  embracing  a  minnte  description  of  those  grand  exhibi- 
tions of  structural  geology,  which  have  rendered  that  State  daa- 
aic  ground  for  the  student.  The  volumes  are  copiously  illustra- 
ted with  maps,  sections  and  figures  of  organic  remains,  and  the 
admirable  studies  on  the  coal  fields  of  Pennsylvania  and  Great 
Britfun  add  much  to  its  value. 

The  oldest  series  of  rocks  known  in  America  is  that  which 
has  been  investigated  by  the  officers  of  the  Geolo^cal  Surv^  of 
Canada,  and  by  them  designated  the  Lanrentian  system.  It  is 
now  several  yeara  since  we  suggested  that  these  rocks  are  the 
equivalents  of  the  oldest  crystalline  strata  of  western  Scotland 
and  Scandinavia.*  This  identity  has  since  been  established  by 
Sir  R.  I.  Murehison  in  his  late  remaitable  researches  in  the 
northwestern  Highlands,  and  he^  has  adopted  the  name  of  the 
Laurentian  system  for  these  ancient  rocks  of  Boss,  Sntherland, 
and  the  Western  Islands,  which  he  at  first  called  fundamental 
gneisa.t  These  are  undoabtedly  the  oldest  known  strata  of  the 
earth's  crust,  and  therefore  c^er  peculiar  interest  to  the  geologists 
As  displayed  in  the  Laurentide  and  Adirondack  mountains,  they 
exhibit  a  volume  which  has  been  estimated  by  Sir  William  Lo- 
gan to  be  equal  to  the  whole  paheozoic  series  of  Korth  America 
m  its  greatest  development  The  Laorentiaa  series  consists  of 
gneiss,  generally  granitoid,  with  great  beds  of  quartzite,  some- 
times conglomerate,  and  three  or  more  limestone  formations,  (one 
1000  feet  in  thickness)  associated  with  dolomites,  serpentines, 
plumbago,  and  iron  ores.  In  the  upper  portion. of  the  series  an 
extensive  fonnation  of  rocks,  consisting  oniefiy  of  basic  feldspars 
wilhouJi  quartz  and  with  more  or  less  pyroxene,  is  met  with. 
The  peculiar  characters  of  these  latter  strata,  not  less  than  the 
abf^nce  of  argillites  and  talcose  and  chloritic  schists,  conjoined 
with  various  other  mineralcMjical  characteristics  seem  to  distin- 
guish the  Laurentian  series  throughout  its  whole- extent,  so  far 
as  yet  studied,  iVom  any  other  system  of  crystalline  strata.    It 

*  BsqoiMa  Q«o1nitiqM  dn  Ointilk,  1S6B,  p.  IT. 
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Appears  not  improbable  tbal  future  tesearchea  will  enable  as  to 
divide  this  series  of  rocks  into  two  or  more  distinct  systems. 

Overlying  tbe  Ldurentian  series  on  Lake  Huron  and  Superior, 
ve  have  tbe  Huronian  system,  about  10,000  feet  in  thickncaa, 
Mid  consisting  to  a  great  extent  of  quartzites,  often  conglomer- 
ate, with  limestones,  peculiar  slaty  rocks,  and  great  beds  of  dior- 
ite,  which  we  are  disposed  to  regard  as  altered  sediments.  These 
constitute  the  lower  copper-bearing  rocks  of  the  lake  region,  and 
the  immense  beds  of  iron  ore  at  Marquette  and  other  places  on 
tiie  south  shore  of  Lake  Superior  have  lately  been  found  by  Mr. 
MurAy  to  belong  to  this  series,  which  is  entirely  wanUng  along 
the  farther  eastern  outcrop  of  the  Laurentian  system.  This  Hu- 
ronian series  appears  to  be  the  equivalent  of  the  Cambrian  sand- 
stones and  conglomerates  described  by  Murchison,  which  form 
mountain  masses  along  the  western  coast  of  Scotland,  where 
they  repose  in  detached  portions  npon  the  Laurentian  series. 

Besides  these  systems  of  crystalline  rocks,  the  latter  of  which 
is  local  and  restricted  in  its  distribution,  we  have  along  the  great 
Appalachian  chain,  from  Oeorgia  to  the  Qulf  of  St.  lAwrence,  a 
third  series  of  crystalline  strata,  which  form  the  gneissoid  and 
mica  slate  series  of  most  American  geologists,  the  hypozoic 
group  of  Prof  Rogers,  consisting  of  feldspathic  gneiss,  with 
quartzites,  argillites,  micaceous,  epidotio,  chloritic,  talcose  and 
specular  schists,  accompanied  with  steatite,  diorites  and  chromif- 
eroua  ophiolitea  This  group  of  strata  has  been  recognized  by 
Safibrd  in  Tennessee,  by  fit^ra  in  Pennsylvania,  and  by  most 
of  the  New  England  geologists  as  forming  the  base  of  Appala- 
chian system,  while  Sir  William  Logan,  Mr.  Hall,  and  the  pres- 
ent writer  have  for  many  years  maintained  that  they  are  really 
altered  palssozoic  sediments,  and  superior  to  the  lowest  fossil ifer- 
ooB  strata  of  the  Silurian  series.  Sir  William  Logan  has  shown 
that  the  gneissoid  ranges  in  Kastem  Canada  have  the  form  of 
flrnclinals,  and  are  underlaid  by  shales  which  exhibit  fossils  in 
their  prolongation,  while  his  sections  leave  no  doubt  that  these 
lan^^  of  gneiss,  with  micaceous,  chloritic,  talcose  and  specular 
schists,  epidosites,  quartzites,  diorites  and  ophiolites,  are  really 
the  altered  sedimente  of  the  Quebec  group,  which  is  a  lower 
member  of  the 'Silurian  series,  corresponding  to  the  Calciferous 
*  and  Chazy  formations  of  New  York,  or  to  the  Primal  and  Au- 
roral series  of  Pennsylvania.  Prof,  Bogers  indeed  admits  that 
these  are  in  some  parts  of  Pennsylvania  metemorphosed  into 
feldspathic,  micaceous  and  talcose  rocks,  which  it  is  extremely 
difficult  to  distinguish  from  the  hypozoic  gneiss,  which  latter, 
however,  he  conceives  to  present  a  want  of  conformity  with  the 
palseozoio  strata. 

To  this  notion  of  the  existence  of  two  groups  of  cirystallicie 
rocks  similar  in  lithological  character  but  difl'erent  in  age,  we 
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liave  to  object  that  the  hypozoio  gneiss  ia  ideatiool  with  the  Green 
Mountain  gneiss,  not  only  in  lithological  character,  but  in  the 
presence  of  certain  rare  metals,  Buch  as  chrome,  titanium,  and 
nickel  which  characterise  its  magnesian  rocks;  all  of  these  we 
have  shown  to  be  present  in  the  unaltered  sediments  of  the  Que- 
bec group,  with  which  Sir  WiUiani  Logan  has  identified  the 
gneiss  formation  in  question.  Besides  which  the  lithological  and 
chemical  characters  of  the  Appalachian  gneiss  are  so  totally  dis- 
tinct from  the  crystalline  strata  of  the  lAurentiaD  system,  with 
which  Prof.  Rogers  would  seem  to  identify  them,  that  no  one 
■who  has  studied  the  two  can  for  a  moment  confound  them.  Prof, 
ifogers  is  therefore  obliged  to  assume  a  new  series  of  crystalline 
rockf,  diiitinct  from  both  the  Laurentian  and  Hnronian  systems, 
but .  idistinguisbable  from  the  altered  palaeozoic  series,  or  else  to 
admit  that  the  whole  of  his  gneissic  series  in  Pennsylvania  is, 
like  the  corresponding  rocks  in  Canada,  of  palieozoic  age.*  We 
believe  that  nature  never  repeats  herself  without  a  difference,  and 
that  certain  variations  in  the  chemical  and  mineralogical  consti- 
tution of  sediments  mark  successive  epochs  so  clearly  that  it 
woold  be  inmosible  to  suppose  the  formation  in  adjacent  regions 
of  a  series  6i  crystalline  schists  like  those  of  the  Alleghanies  con- 
temporaneous with  the  sediments  which  produced  the  Laurentian 
system.  We  have  elsewhere  indicated  the  general  principles 
upon  which  this  notion  of  a  progressive  change  in  the  composi- 
tion of  sediments  is  based,  and  shown  how  the  gradual  removal 
of  alkalies  from  aluminous  rocks  has  led  to  the  formation  of  ar- 
gillitcs,  chloritic  and  epidotic  rocks,  at  the  same  time  removing 
carbonic  acid  from  the  atmosphere,  while  the  resulting  carbon- 
ate of  soda  by  decomposing  the  calcareous  and  magnesian  salts 
of  the  ocean,  fumiahed  the  carbonates  for  the  ibrmation  of  lime- 
stones and  dolomites,  at  the  same  time  generating  sea  salt.t 

Closely  connected  with  these  chemical  questions  is  that  of  the 
commencement  of  life  on  the  earth.  The  recognition  beneath 
the  Silurian  and  Huronian  rocks,  of  40,000  feet  of  sediments 
analogous  to  those  of  more  recent  times,  carries  far  back  into  the 


enntainii  brda  and  diHemlnnted  gmim  of  liorDhleiide,  nnd  fiaMei  in  some  places  in.. 
Kiocecnu,  cbloritic  and  (rreenstone  >]ftte>.  and  avcaite.  SUurotide  is  abuadant  in 
ths  mica  achkta,  and  octahedral  iron  oocnra  in  tua  dtltnitic  alatM.  A  porphjritkl 
naafte  coDtainioK  beryt  ii  alao  met  Trith  in  this  region.  Iliia  gnein  is  retarded  bj 
Dr.  Bigsby  aa  belongmg  "to  trttnittioD  rocks,  from  its  constant  proximity  to  rea 
aandstofw,  the  oldest  oi^iania  limaatone,  sihI  tnp."  (Am.  Joar.  Sci,  (I),  viii.  el). 
Vbt  lilbologleal  and  uitieral  characten  of  thna  orjitalline  atrata  seam  to  bs  distinct 
IrocD  tboM  of  the  lAurentian  sjst«m,  and  to  rwsmbU  Umm  of  tba  Appalachiaiw. 
Too  UDch  pn^  cannot  be  aKribcd  to  Dr.  Bii^b;  for  bis  earl;  and  ezt«nsiTe  obser- 
Tation*  oo  the.gewnoaj  and  miiiaralngy  of  British  Nortb  America. 

t  This  Jonmal  [2],  izr,  102,  44e,  ui.  133  ;  and  Qoar.  Jour.  Oeol.  Soc,  zt,  488. 
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Sat  the  evidence  of  the  existence  of  physical  and  chemical  con- 
tions,  similar  to  those  of  more  recent  periods.  But  these  highly 
altered  strata  exclude,  for  the  most  part,  organic  forms,  and  it 
IB  only  by  applying  to  their  study  the  same  chemical  principles 
which  we  now  find  in  operation  that  we  are  led  to  suppose  the 
existence  of  organic  \i&  during  the  Laur^ntian  period.  The 
great  proceasea  of  deoxydation  in  nature  are  dependent  upon 
oivanizatioa ;  planta  by  solar  force  convert  water  and  carbonic 
acid  into  hydrocarbonaceous  substances,  from  whence  bitumens, 
coal,  anthracite  and  plnmbt^^  and  it  is  the  action  of  cyanic 
matter  which  reduces  sulphates,  giving  rise  to  metallic  sulphu- 
rets  and  sulphur.  In  like  manner  it  is  by  the  action  of  disaolved 
organic  matters  that  ozyd  of  iron  is  partially  reduced  and  dis- 
solved from  great  masses  of  sedimenls,  to  be  subsequently  accu- 
mulated in  beds  of  iron  ore.  We  see  in  the  Laurentian  series 
beds  and  veins  of  metallic  solphurets,  predsely  as  in  mora  recent 
formationa,  and  'the  extensive  beds  of  iron  ore  hundreds  of  feet 
thick  which  abound  in  that  ancient  Bystem,  correspond  not  only 
to  great  volumes  of  strata  deprived  of  that  metal,  but  as  we  may 
BuppoBe,  to  organic  matters,  which  but  for  the  then  great  diffusion 
of  iron  oxyd  in  conditions  &vorable  for  their  oxydation,  might 
have  formed  deposits  of  mineral  carbon  far  more  extensive  than 
those  beds  of  plumbago  which  we  actually  meet  in  the  Lauren- 
tian strata. 

All  these  condidous  lead  as  then  to  conclude  to  the  existence 
of  an  abundant  ve^tation  during  the  Laurentian  period,  nor  are 
there  wanting  evidences  of  animal  life  in  these  oldest  strata. 
Sir  William  Logan  has  described  forms  occurring  in  the  Lauren- 
tian limestone  which  cannot  be  distinguished  from  the  si3iciSed 
specimens  of  Stromaiopora  rvgosa  found  in  the  Lower  Silurian 
rocks.  They  consist  of  concentric  layers  made  up  of  crystalline 
grains  of  white  pyroxene  in  one  case  and  of  serpentine  in  an- 
other, the  first  imbedded  in  limestone  and  the  second  in  dolo- 
mite ;  we  may  well  suppose  that  the  result  of  metamorphism 
would  be  to  convert  ailicifled  fossils  into  silicates  of  lime  and 
magnesia.  The  nodules  of  phosphate  of  lime  in  some  beds  of 
the  Laarentian  limestones  alao  recall  the  phosphatio  coprolites 
which  are  frequently  met  with  in  Lower  Silurian  strata,  and  are 
in  the  latter  case  the  exuVice  of  animals  which  have  been  fed 
upon  Linffula,  Orincvla,  OonvJaria  and  Serpviiies,  the  sheila  and 
tubes  of  which  we  have  long  since  shown  to  be  similar  in  com- 
position to  the  bones  of  vertebrates.*  So  &r  therefore  from 
looking  upon  the  base  of  the  Silurian  as  marking  the  dawn  of 
life  upon  our  planet,  we  see  abundant  reasons  for  supposing  that 
organisms,  probably  as  varied  and  abundant  as  tnose  of  the 


*  Lngui  ind  Hunt,  Amer.  Jour.  3ci.  [2],  xrii.  S3G. 
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pftkeosoic  age,  may  have  existed  during  the  long  Laurentian 
p^od. 

•Along  the  northern  rim  of  the  great  paleozoic  basiu  of  Korth 
America  the  Potsdam  aandstooe  of  the  New  York  geologists  is 
nnqnestionablj  the  loweat  rock  from  below  Quebec  to  the  Island 
of  MoQtreal,  and  thence  pasaing  np  the  Tallej  of  Lake  Cham- 
plain  and  sweeping  round  the  Adirondack  mountains,  until  it 
reenters  Canada  and  soon  disappears  to  the  north  of  Lake  Ontar 
ri<^  where  the  Eirdaeje  and  Black  Siver  limeetonea  repose  di- 
ractlj  upon  the  L&tireatian  rocks,  and  furthermore  overlie  the 
great  liike  Superior  gioap  of  slates  and  sandstones,  which  re- 
posing on  the  unconformable  HoroniaQ  system,  constitute  the 
upper  copper-bearing  rocks  of  this  region.  This  Lake  Superior 
nxiup,  as  Sir  William  Lc^n  remarK^,  maj  then  inclu^  the 
Poteoam,  Calciferous  and  Chazy,  and  thus  be  equivalent  in  part 
to  the  Quebec  group  hereaf)«r  to  be  described. 

Passing  westward  into  the  Mississippi  ralley  we  agtun  find  a 
sandstone  formation,  which  forms  the  base  of  the  polEeozoio 
series,  and  is  considered  by  Mr.  Hall  to  be  the  equivalent  of  the 
Potsdam.  Here  it  occasionally  exhibits  intercalated  beds  of 
silico-argillaceous  limestone,  in  which  occur  abundant  remains  of 
trilobites  of  the  genera  DUellocepkahia,  Menocephalut,  ArioneUus, 
and  Gmocephaltia.  Passing  upwards  this  sandstone  is  suoceeded 
by  the  Lower  Magnesian  limestone,  which  is  the  equivalent  of 
the  Calciferous  sand-rock  of  New  York,  and  in  Missouri,  where 
it  is  the  great  metalliferous  formation,  alternates  several  times 
with  a  sandstone,  constituting  the  Magnesian  Limestone  series, 
which  in  Missouri  attains  a  thickness  of  1300  feet.  Tbe  same 
thing  is  observed  to  a  less  degree  in  Wisconsin  and  Iowa; 
throughout  this  region  the  higher  beds  of  the  Potsdam  sandstone 
are  onen  composed  of  rounded  oolitic  grannies,  and  the  beds  of 
passage  are  frequently  of  such  a  character  as  to  lead  to  the  con- 
clusion that  they  have  been  deposited  froia  silica  in  solution, 
and  are  not  mechanical  sediments.*  For  a  diBcusaioa  of  some 
facts  with  regard  to  the  chemical  origin  of  many  silituous  rocks, 
see  this  Journal,  [2],  xviii,  381. 

Evidences  of  aisturbanoe  during  the  period  of  its  deposition 
are  to  be  found  in  the  breociated  beds,  sometimes  fifty  ^t  in 
thickness,  which  occur  in  the  Calciferous  sandrock  of  the  north- 
west, and  are  made  of  the  ruins  of  an  earlier  sandstone.  In  Mia- 
flouri,  the  Birdseye  and  Black  Biver  limestones  repose  directly 
upon  the  Lower  Magneatan  limestone,  while  farther  north,  a 
sandstone  intervenes,  occupying  the  place  of  the  Cbazy  lime- 
stone. 
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The  Potsdam  sandstone  of  the  St.  Lawrence  valley,  has  f<»- 
the  most  part  the  character  of  a  littoral  formation,  being  made 
up  in  great  part  of  pure  quartzose  Band,  and  offering  upon  sac- 
cessive  beds,  ripple  and  wind  marks,  and  the  tracks  of  animals. 
Occaaionall;  it  includes  beds  of  conglomerate,  or  as  at  HemnuDg- 
ford,  encloses  large  rounded  fragments  of  green  and  black  shale; 
it  also  exhibits  calcareous  beds  apparently  marking  the  passage 
to  the  succeeding  formation,  which  although  ciUled  a  Calciferons 
sandrock,  is  for  the  most  part  here,  as  in  the  west,  a  magnesian 
limestone,  of^n  geodifetous,  and  including  calcite,  pean  spar, 
gypsum,  barvtes  and  quartz.  Sir  William  Lt^an  had  already 
shown  that  the  fauna  of  the  Potsdam  and  Calciferous  in  Canada 
are  apparently  identical,  (Can.  Nat.,  June,  1860 ;  This  Journal, 
[2],  xxxi,  18),  and  Mr.  Hall  has  arrived  at  the  same  conclusion 
with  regard  to  the  more  extended  fauna  of  these  formations  in  the 
valley  of  the  Mississippi,  so  that  these  two  miw  bo  regarded  as 
forming  but  one  group.  While  in  the  west  DikeUocephaiua  oc- 
curs both  in  the  lower  sandstones  and  the  magoesian  limestones, 
Cojwcephalus  minutus,  found  in  the  Potsdam  on  Lake  Cham  plain, 
and  identided  by  Mr.  Billings,  has  lately  been  detected  by  him 
in  specimens  from  the  sandstones  of  Wisconsin  with  Dikelloce- 
pkatua,  which  genus  has  there  been  found  to  pass  upwards  into 
the  magnesian  limestones.  On  the  other  hand,  the  sandstones  of 
Bastard  in  Canada,  having  the  characters  of  the  Potedam,  con- 
tain Lingvla  acuminata  and  OphiUta  compacta,  species  jegarded 
as'characteristic  of  the  Calciferous,  together  with  two  undescribed 
species  of  Orthoceras,  and  in  another  locality  a  PlntroUrmaria  re- 
sembling P.  Laurendna.  The  researches  of  Mr.  Biilings  have 
extended  the  fauna  of  the  Calciferous  in  Canada  to  forty-one 
species,  and  the  succeediug  Ghazy  formation  to  129  species.  The 
thickness  of  this  latter  divisioa  in  the  St  Lawrence  valley  is 
about  250  feet,  and  it  includes  in  its  lower  part  about  fifty  feet 
of  sandstones  with  green  fucoidal  shales  and  a  bed  of  conglom- 
erate. The  Calciferous  has  a  thickness  of  about  800  feet,  while 
the  Potsdam  may  be  estimated  at  not  iar  from  600  feet. 

We  have  then  seen  that  along  the  northeastern  outcrop  of  the 
m-eat  American  basiu  in  Canada  and  New  York,  the  base  of  the 
Palieozoic  aeries  is  represented  by  less  than  1000  feet  of  sand- 
stones and  dolomites,  reposing  directly  upon  the  Laurentian 
system.  A  very  different  condition  of  tnings  is,  however,  found 
in  the  more  central  parts  of  the  basin.  According  to  Prof. 
Sogers,  the  older  Primal  slates,  which  form  the  base  of  the  pal- 
eozoic system,  attain  in  Virginia  a  thickness  of  1200  feet,  and 
are  succeeded  by  300  feet  of  Primal  sandstone  marked  by  Scoli- 
thus,  which  he  considers  the  Potsdam,  followed  by  the  upper 
Primal  slates,  consisting  of  700  feet  of  greenish  and  brownish 
talco-argilloccous  shales  with   fucoids.     To  these    succeed   his 
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Auroral  division,  consisting  of  sixty  feet  or  tnore  of  calcareous 
sandstone,  the  supposed  equivalent  of  the  Calciferous  sandrocl^ 
followed  by  the  Auroral  limestone,,  which  is  magnesian,  and 
often  argillaceous  and  cherty  in  the  upper  beds.  Its  thickness 
is  estimated  at  from  2500  to  6500  feet,  and  it  is  supposed  br 
Sogers  to  include  the  Chazj  and  Black  River  limestones,  while 
the  succeeding  Matinal  division  exhibits  firet,  from  300  to  600 
fiset  of  limestone,  (Trenton),  secondly,  300  to  400  feet  black 
shale,  (Qtica),  and  tnirdlv,  1200  feet  of  shales  with  red  slates  and 
conglomerates,  (Hudson  River  Group),  thus  completing  the  Lower 
Silurian  series. 

In  Eastern  Tennessee,  Mr.  SafFord  describes,  (1st.)  on  the  con- 
fines of  North  Carolina,  a  great  volume  of  gneissoid  and  mica- 
ceous rocks  similar  to  those  of  Pennsylvania,  succeeded  to  the 
west  by  (2nd.)  the  Ococee  conglomerates  and  sandstones,  with 
argillites,  chloritic,  talcose  and  micaceous  slates,  and  occasional 
bands  of  limestone,  all  dipping,  like  the  rocks  of  the  1st  division, 
to  the  S.E.  In  the  3d  place  we  have  the  Chilhowee  sandstones 
and  shales,  several  thousand  feet  in  thickness,  including  near 
the  summit  bei^s  of  sandstone  with  &olit/ivs,  and  considered  by 
Mr.  SaEFord  the  equivalent  of  the  Potsdam.  (4th.)  The  Mag- 
Bcsian  limestone  and  shale  group,  also  several  thousand  feet  thick, 
and  divided  into  three  parts ;  first  a  series  of  fucoidal  sandstonea 
approaching  to  slates  and  including  bands  of  magnesian  lime- 
stone ;  second,  a  group  of  many  hundred  feet  of  soft  brownish, 
greenish,  and  buff  shales,  with  beds  of  blue  oolitic  limestones 
which  as  well  as  the  shales,  contain  trilobites.  Passing  upward 
these  limestones  become  interstratified  with  the  third  sub-divia- 
ion,  consisting  of  heavy  bedded  magnesiao  limestone,  more  or 
less  sparry  and  cherty  near  the  summit  The  limestones  of 
Knoxville  belong  to  this  group,  which  with  the  3d  or  Chilhowee 
group  ia  designated  by  Mr,  Saffbrd  as  Cambrian,  corresponding 
to  the  Primal  and  Auroral  of  Hogers,  or  to  the  Potsdam  or  C^ 
ciferous  sandrock,  with  the  possibTe  addition  of  the  Chazy,  being 
equivalent  to  the  great  Magnesian  limestone  series  of  Prof.  Swal- 
low  of  Missouri.  To  these  strata  succeed  Safford's  6th  forma- 
tion, consisting  of  limestones,  the  equivalents  of  the  Black  River, 
Trenton  and  higher  portions  of  the  Lower  Silurian. 

In  Eastern  Canada  we  find  a  group  of  strata  similar  to  those 
described  by  Rogers  and  Safford,  ana  distinguished  by  Sir  Wil- 
liam Logan  as  the  Quebec  group.  It  has  for  its  base  a  series  of 
black  and  blae  shales,  often  yielding  roofing  slates,  succeeded  by 
grey  sandstones  and  great  beds  of  conglomerate,  with  dolomitea 
aod  pure  limestones,  ofl^en  concretionary  and  having  the  charac- 
ter of  travertines.  These  are  associated  with  beds  of  fossiliferoua 
limestones,  and  with  slates  containing  compound  graptolites,  and 
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ure  followed  bj  a  great  thickness  of  red  and  green  sbales,  often 
magaesian,  and  overlaid  by  2000  feet  of  green  and  red  sandstone, 
Ieoowq  as  the  Sillerj  sandstone,  the  whole  from  the  bnae  of  the 
conglomerate,  having  a  thickness  about  7000  feet  These  red 
and  green  shales  resemble  closely  those  at  the  top  of  the  Hudson 
Birer  group,  and  the  succeeding  sandstoaes  are  so  much  like 
those  of  the  Oneida  and  Medina  formations,  that  the  Quebec 
group  was  for  a  long  time  regarded  as  belonging  to  the  summit 
of  the  Lower  Silurian  series,  the  more  so  by  a  great  break  and 
upthrow'to  the  S.E.,  the  rocks  of  this  group  are  made  to  overlap 
the  Hudson  Biver  formation.  "  Sometimes  it  may  overlie  the 
overturned  Utica  formation,  and  in  Vermont,  points  of  the  over- 
turned Trenton  appear  occasionally  to  emerge  from  beneath  the 
overlap."*  This  great  dislocation  is  traceable  in  a  gently  curving 
line  from  near  Luce  Champlain  to  Quebec,  passing  just  nortE 
of  the  fortress ;  thence  it  traverses  the  island  of  Orleans,  leaving 
a  band  of  higher  strata  on  the  northern  part  of  the  island,  and 
after  passing  under  the  waters  of  the  Gulf,  again  appears  on  the 
main  land  about  eighty  miles  from  the  extremity  of  Gesp^  whero 
on  the  north  side  of  the  break,  we  have  as  in  the  island  of  Or- 
leans, a  band  of  Utica  or  Hudson  River  strata.  To  the  south 
and  east  of  this  line  the  rocks  of  the  Quebec  group  are  arranged 
in  long,  narrow,  parallel,  synclinal  forms,  with  many  overturn, 
dips.  These  synclinals  are  separated  by  dark  gray  and  black 
shales,  with  limestones,  hitherto  regarded  as  of  the  Hudson  fiiver 
age,  but  which  are  perhaps  the  deep-sea  equivalent  of  the 
Potsdam. 

The  presence  of  conglomerates  and  sandstones,  alternating 
with  great  masses  of  0ne  shales,  indicates  a  period  of  frequent 
disturbances,  with  elevations  and  depressions  of  the  ocean's  bot- 
tom, while  the  deposits  of  dolomite,  magneeite,  travertine  and 
highly  metalliferous  strata  show  the  existence  of  shallow  water, 
lagoons  and  springs  over  a  great  area  and  for  a  long  penod  be- 
tween the  formation  of  the  upper  and  lower  shales.  We  may 
suppose  that  while  the  Potsdam  sandstone  was  being  deposited 
along  Uie  shores  of  the  great  palieozoio  ocean,  the  fower  black 
ahales  were  accumulating  in  the  deeper  waters,  after  which  an 
elevation  took  place,  and  the  magaesian  strata  were  deposited, 
followed  by  a  subsidence  during  the  period  of  the  upper  shales 
and  Sillery  sandstones. 

Associated  with  the  magnesian  strata  at  Point  Levi  and  in 
several  other  localities  in  the  same  horizon  of  the  Quebec  group, 
an  extensive  fauna  is  found,  of  which  137  species  are  now 
known,  embracing  more  than  40  new  species  of  graptolites, 
which  have  been  described  by  Mr.  James  Hall  in  the  report  of 
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the  Geological  Survey  of  Canai3a  for  1857,  and  thirty-six  species 
of  trilobitea  deachbed  by  Mr.  Billings  in  the  CaDadian  Naturalist 
for  August,  1860.  Tbese  species  are  as  yet  distinct  from  any- 
thing found  in  the  Potsdam  below  or  the  Birdaeye  and  Black 
Biver  above;  although  the  trilobites  recall  by  their  aspect  those 
foand  by  Owen  in  the  Lower  Sandstone  of  the  Mississippi. 
Seven  species  alone  out  of  this  fauna  have  been  identified  with 
those  known  in  other  formations,  and  of  these  one  is  Chary, 
vhile  six  belong  to  the  Calciferous,  to  which  latter  horizon  Mr. 
Billings  considers  the  Quebec  group  to  belong.  The  Chazy  has 
not  yet  been  identified  in  this  region,  unless  indeed  it  be  i^PJ^' 
sented  in  some  of  the  upper  portions  of  the  Quebec  group.  The 
Calciferous  sandrock  is  wanting  along  the  north  side  oi  the  St. 
Lawrence  valley  from  near  Iiake  St.  Peterto  the  Mingan  Tslaads, 
but  at  Lorette  behind  Quebec,  at  the  foot  of  the  Laurentides,  the 
Birdseye  limesttme  is  found  reposing  conformably  upon  the  Pots- 
dam sandstone. 

It  is  not  easy  to  find  the  exact  horizon  of  the  Potsdam  sand- 
stone among  the  black  shales  which  underlie  the  Quebec 
group.  The  ScoUthua  of  Sogers'  Primal  sandstone,  and  of  the 
summit  of  Safibrd's  8d  or  Chilhowee  formation  is  identical  with 
that  found  in  the  quartz  ifoak  at  the  western  base  of  the  Greea 
mountains,  and  figared  by  Mr.  Hall  in  the  1st  volume  of  the 
Palsaontology.  It  is  however  distinct  from  what  baa  been 
called  Smlwiia  in  the  Potsdam  of  Canada.  The  value  of  this 
fossil  as  a  means  of  identification  is  diminished  by  the  fact  that 
similar  marks  are  found  in  sandstones  of  very  different  ages. 
Thils  a  SsolUhxa  very  like  that  of  the  St.  Lawrence  valley  occurs 
in  the'tendstone  of  Lake  Superior  and  in  the  Medina  sandstone, 
■while  in  Western  Scotland,  according  to  Mr,  Salter,  the  two 
quartzite  forntations  above  and  below  the  Lower  Silurian  lime- 
stones of  Chazy  age  are  alike  characterized  by  these  tubular 
markings,  which  are  regarded  by  him  as  prodaced  by  annelids 
or  sea-worma.  We  find  however  in  shales  which  underlie  the 
Quebec  group  at  Georgia  in  Vermont,  trilobites  which  were 
described  by  Mr.  Hall  in  1859  as  belonging  to  the  genus  Ohnus, 
a  recognized  primordial  type ;  he  has  smce  erected  them  into  a 
new  genus.  Again  at  Braintree  in  Eastern  Massachusetts  occur 
the  well  known  Paradoxyds  in  an  argillaceoas  slate.  These 
latter  fossils  Mr.  Hall  suggests  probably  belong  to  the  same  hori* 
zon  aa  certain  slaty  beds  in  the  Potsdam  sandstone,  or  perhaps 
even  at  the  base  m  this  formation.  (Introduction,  page  9.)  In 
this  connection  we  must  recall  the  similar  shales  of  Newfound- 
land,  in  which  Salter  has  recognized  trilobites  of  thesamegenOS. 
Tbese  shales  containing  Paradoxyds,  like  those  underlying  the 
Qaebec  group,  thus  appear  to  belong  to  the  Primordial  zone,  and 
are  to  be  regarded  as  the  equivalents  of  the  Potsdam  sandston  e 
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vbicli  both  in  Lake  Ghamplain  and  in  the  Mississippi  rallej  is 
characterized  bj  primordial  types.  The  intermingftng  of  Pots- 
dam and  Calciferous  forms  to  which  we  have  already  alluded, 
Beema  however  to  show  that  it  will  be  difEicult  to  draw  any  well 
defined  zoological  horizon  between  the  diSerent  portions  of  these 
lower  rocks,  which  at  the  same  time  offer  aa  yet  no  evidence  of 
any  fauna  lower  than  that  of  the  Potsdam.  So  that  we  regard 
the  whole  Quebec  group  with  its  underlying  Primordial  shales 
as  the  greatly  devdoped  representative  of  the  Potsdam  and  Cai- 
ciferous  (witn  perhaps  the  Chazy),  and  the  true  base  of  the  Sila- 
rian  system. 

The  Quebec  group  with  its  nnderlying  shales  is  no  other  than 
the  Taconic  system  of  Emmons.  Pistinct  in  its  lithological 
characters  from  the  Potsdam  and  Calciferous  formations  as  devel- 
oped on  Lake  Champlain,  Mr.  Emmons  was  led  to  regard  these 
strata  as  belonging  to  a  lower  or  sub-Silurian  group.  We  have 
however  shown  mat  the  palseontological  evidence  afforded  hy 
this  formation  gives  no  support  to  such  a  view.  To  Mr.  Em- 
mons is  however  undoubtealy  due  the  merit  of  having  for  a  long 
time  maintained  that  the  Taconic  hills  are  composed  of  strata 
inferior  to  the  Trenton  limestones,  brought  up  into  their  present 
position  by  a  great  dislocation,  with  an  upthrow  on  the  eastern 
aide.  We  would  not  object  to  the  term  Taconic  if  used  as  indi- 
cating a  subdivision  of  the  Lower  Silurian  series,  but  as  the  name 
of  a  distinct  and  sub-Silurian  system  it  can  no  longer  be  main- 
tained. The  Quebec  group  evidently  increases  in  thickness  as 
we  proceed  toward  the  south,  and  the  calcareous  parts  of  the 
formation  are  more  developed.  In  1859,  I  visited  m  com^ny 
with  Mr.  A.  D.  Hager  the  marble  quarries  of  Rutland  and  Dor- 
set, in  Vermont.  The  latter  occur  in  a  remarkable  synclinal 
mountain  of  nearly  horizontal  strata  of  marble  and  dolomite, 
capped  by  shales,  and  attaining  a  height  of  2700  feet  above  the 
railway  station  at  its  base.  I  then  identified  these  marbles  with 
the  limestones  of  the  Quebec  group,  considering  them  to  be  beds 
of  chemically  precipitated  carbonate  of  lime  or  travertine,  and 
Dot  limestones  of  organic  origin. 

The  existence  of  ^reat  dislocations  in  the  Appalachian  chain 
is  amply  illustrated  in  the  sections  of  Prof.  Bogers,  and  in  those 
given  by  Safford  in  E^astern  Tennessee,  where  by  the  aid  of 
S>8silB  it  becomes  comparatively  easy  to  trace  them.  See  the 
Map  accompanying  his  Cfnographtcal  Beconnaisanix  of  Tmnessee, 
1855 ;  where  the  maenesiaa  limestones  of  formation  IV,  are 
shown  to  be  not  only  brought  up  on  the  east  against  the  Upper 
Silurian  and  Devonian,  but  even  to  overlap  the  black  shales  at 
the  base  of  the  Carboniferous  system.  It  is  remarkable  to  find 
that  as  early  as  1822,  the  idea  of  a  great  dislocation  of  this  nature 
in  Eastern  Naw  York  was  maintained  by  Mr.  D.  H.  Barnes  in 
his. description  of  Canaan  mountain.  (Tnis  Journal,  [1],  v,  pp. 
16-18). 
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To  the  southeast  of  this  great  fault  io  Canada  we  have  as  yet 
no  evidence  of  Lower  Silurian  strata  higher  than  those  of  the 
Quebec  group.  At  the  eastern  base  of  the  Green  mountains,  we 
find  limestones  of  upper  Silurian  and  Devonian  age  reposing 
□□conformably  upon  the  altered  strata  of  the  Quebec  group, 
themselves  also  having  undergone  more  or  less  alteration.  Im- 
mediately succeeding  are  the  chiastolite  and  mica  slates  of  Lake 
St.  Francis,  which  as  we  have  long  since  stated  are  probably 
also  of  Upper  Silurian  age. 

The  White  mountains  as  we  suggested  in  1349,  (this  Journal, 
[2],  iz,  19),  are  probably,  in  part  at  least,  of  Devonian  age,  and 
are  the  representatives  of  7000  feet  of  Devonian  sandstone  ob< 
served  by  Sir  William  Logan  in  Gasp^.  Mr.  J.  P.  Lesley  has 
more  recently,  afler  an  examination  of  the  White  mountains, 
shown  that  they  poaseds  a  synclinal  structure,  and  has  adduced 
many  reasons  tor  regarding  them  as  of  Devonian  age.  (Amer. 
Mining  Journal,  Jan.  1861,  p.  99). 

It  will  be  seen  from  what  has  been  previously  Baid  that  we 
look  upon  the  1st  and  2d  divisions  described  by  Mr.  Safibrd  in 
Kastem  Tennessee,  as  corresponding  to  the  hypozoio  series  of 
Rogers  and  to  the  Qreen  mountain  gneiasic  formation,  which 
iDstead  of  being  beneath  the  Silurian  series,  is  really  a  portion 
of  the  Quebec  group  more  or  less  metamorphosed,  so  that  we 
recognize  nothing  in  New  England  or  southeastern  Canada 
lower  than  the  Silurian  system,  nor  do  we  at  present  see  any 
evidence  of  older  strata,  such  as  Laurentian  or  Huroniac,  in  anv 
part  of  the  Appalachian  chain.  The  general  conclusions  whictt 
we  have  previously  expressed  with  regard  to  the  lithological, 
chemical  and  mineral  relations  of  the  Green  mountain  rocks 
remain  unchanged.     (This  Journal  [2],  iz,  12). 

The  remarkable  parallelism  between  the  rocks  of  Western  Scot- 
land and  Canada  has  already  been  sbovrn  in  the  existence  of  the 
liaurentian,  and  Cambrian  (Huronian)  systems,  overlaid  by 
quartzitcs  containing  Scolithus,  to  which  succeed  limestones  con- 
taining a  numerous  fauna,  identified  by  Mr.  Salter  with  that  of 
the  Cbazy  limestone.  These  strata,  with  an  eastward  dip,  are 
covered  by  other  quartzites  and  limestones,  to  which  succeeds 
the  great  gneiesold  formation  of  the  western  Highlands,  consist- 
ing of  feldspathic,  chloritic,  micaceous,  and  talcose  schists  resem- 
bling closely  the  gneissoid  rocks  of  the  Green  mountains,  and 
including  the  chromiferous  ophiolites  of  Ferthshire,  Banff  and 
the  Shetland  Isles. 

This  gneissoid  series  was  by  Prof  Nicol  suggested  to  be  the  older 
or  Laurentian  gneiss  brought  up  by  a  dislocation  on  the  east  of 
theSilnrian  limestones,  but  Sir  BoderickMurcbison,  with  Messrs. 
Bamsay  and  Earkness,  has  shown  not  only  from  the  differences 
in  lithological  character,  but  from  actual  sections,  that  the  eastern 
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gaeiaooid  series  ia  made  up  of  altered  strata  never  than  the  Silu- 
rian limestones,*  Thus  in  geological  structure  and  age,  not  le» 
than  in  lithological  and  minemlogical  charactcre,  the  rocks  of 
the  western  Highlands  are  the  counterparts  of  the  Laurentian 
and  Silurian  gneiss  formations,  as  seen  in  the  Laurentides  and 
Adirondacks,  and  in  the  Green  mountains.  The  same  parallel- 
ism  may  be  extended  by  Scandinavia,  (where  Kjerulf  and  Forbes 
Lave  shown  much  of  the  crystalline  gneiss  to  be  of  Silurian  age,) 
marking  as  it  would  Beem  the  outer  edge  of  a  vast  Silurian  basin, 
which  maybe  followed  in  the  other  direction  across  the  Atlantic 
to  the  Guff  of  Mexico,  We  also  remark  in  Great  Britain  aa  io 
America,  that  whereas  the  northern  outcrop  of  the  palssozoie 
basin  offers  at  its  base  only  a  series  of  qnartzose  sandstones  re* 
posinff  upon  the  Laurentian  system  and  characterized  by  fncoida 
and  &:olUhu3,  we  find  further  south  in  England  an  immense  de- 
velopment of  shales,  sandstones  and  conglomerates,  which  form 
the  base  of  the  Silurian  system  and  correspond  to  the  Primordial 
zone  and  the  Quebec  group. 

We  have  said  that  upon  Lake  Huron  and  Superior  the  sand- 
stones of  the  upper  copper-bearing  rocks  are  the  equivalents  of 
the  Quebec  group.  The  clear  exposition  of  the  question  by  Mr, 
J.  D,  Whitney  m  the  Mining  Journal  for  186i3  (p.  435)  left 
little  more  to  be  said,  but  the  sections  made  last  year  by  Mr. 
Alex.  Murray  of  the  Canadian  Geological  Survey  place  the  mat- 
ter beyond  all  doubt  On  Campment  d'Ours,  a  small  island 
near  St.  Joseph's,  the  sandstones  of  Sault  St.  Mary  are  seen  re- 
posing horizontally  upon  the  upturned  edges  of  the  Huroniaa 
rocks,  and  overlaid  bv  limestones  which  contain  in  abundance 
the  fossils  of  the  Black  Hiver  and  Birdseye  di  visions.  The  oul j 
fossiLss  yet  found  in  these  sandftones  is  a  single  Lingulct  from 
near  Sault  St  Mary,  which  may  be  either  of  Potsdam  or  Chazy 
age.  The  sandstones  in  question  form  the  upper  member  of  a 
aeries  of  strata  which  on  Lake  Superior  attain  a  thickness  of 
several  thousand  feet,  and  passing  downwards  we  find  a  succes- 
sion of  limestones,  marls  and  ai^Unceous  sandstones,  interstrat- 
ified  with  greenstone  and  amygdaloid,  and  followed  by  about 
2000  feet  of  bluish  slates  and  saadstoties,  with  cherty  beds  con- 
taining grains  of  anthracite,  the  whole  underlaid  by  conglome- 
rates, and  reposing  unconformably  upon  rocks  of  the  Huronian 
system.  The  presence  of  such  slates  is  the  more  significant 
from  the  occurrence  already  mentioned  of  fragments  of  green  and 
black  slates  in  the  coarse  grained  sandBtones  near  the  base  of  the 
Potsdam,  at  Hemmingfora  mountain,  showing  the  existence  of 
argillaceous  shales  before  the  deposition  of  the  quartzites  of  the 
Potsdam ;  these  are  more  recent  than  the  lowest  shales  of  the 
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Primordial  zooe,  to  which,  however,  paheontoli^icallj  thej  ap- 
pear to  belong. 

This  Queb^  group  is  of  considerable  economic  interest  inas- 
much as  it  ia  the  great  metalliferous  formation  of  North  America. 
To  it  belongs  the  gold  which  is  found  along  the  Appalaobiaa 
chain  from  Canada  to  Georgia,  together  with  lead,  zinc,  copper,. 
silver,  cobalt,  nickel,  chrome  and  titanium,  I  have  long  smce 
called  attention  to  the  constant  association  of  the  latter  metals, 
particularly  chrome  and  nickel,  with  the  ophiolites  and  magne- 
sian  rocks  of  this  series,  while  they  are  wanting  in  fflmilar  rocks 
of  Laurentian  age.     (This  Journal,  [2],  x^vi,  237). 

The  immense  deposits  of  copper  ores  in  Eastern  Tennessee, 
and  the  similar  ones  in  Lower  Canada,  both  of  which  are  for  the 
most  part  in  beds  subordinate  to  the  stratiScation,  belong  to  this 
group.  The  lead,  copper,  zinc,  cobalt  and  nickel  of  Missouri, 
and  the  copper  of  Lake  Superior,  also  occur  in  rocks  of  the  same 
age,  which  appears  to  have  been  preeminently  the  metalliferoaa 
period. 

The  metals  of  the  Quebec  group  seem  to  have  been  originally 
brought  to  the  surface  in  watery  solution,  from  which  we  con- 
ceive them  to  have  been  seoarated  by  the  reducing  agency  of 
organic  matter  in  the  form  of  sulphurets,  or  iu  the  native  state, 
and  mingled  with  the*  contemporaneous  sediments,  where  they 
occur  in  beds,  in  disseminated  grains  forming  fuhlhandt,  or  as  at 
Acton,  are  the  cementing  material  of .  conglomerates.  During 
the  subsequent  metamorphism  of  the  strata  these  metallic  mat- 
ters being  taken  into  solution  by  alkaline  carbonates  or  sulphu- 
rets, have  been  redeposited  in  fissures  in  the  metalliferous  strata, 
forming  veins,  or  ascending  to  higher  beds,  have  given  rise  to 
metalliferous  veins  in  strata  not  themselves  metalliferous.  Such 
we  conceive  to  be  in  a  few  words  the  theory  of  metallic  deposits; 
they  belong  to  a  period  when  the  primal  sediments  were  yet 
impregnated  with  metallic  compounds  which  were  soluble  in  the 
permeating  waters.  The  metals  of  the  sedimentary  rocks  are 
now  however  for  the  greater  part  in  the  form  of  insoluble  sul- 
phurets, so  that  we  have  only  traces  of  them  in  a  few  mineral 
springs,  which  serve  to  show  the  agencies  once  at  work  in  the 
sediments  and  waters  of  the  earth's  crust.  The  present  occur- 
rence of  these  metals  in  waters  which  are  alkaline  from  the 
presence  of  carbonate  of  soda,  is  as  we  have  elsewhere  pointed 
out,  of  great  significance  when  taken  in  connection  with  the 
metalliferous  character  of  certain  dolomites,  which  as  we  have 
shown  probably  owe  their  origin  to  the  action  of  similar  alkaline 
springs  upon  basins  of  sea  water. 

The  intervention  of  intense  heat,  sublimation  and  similar  hv- 
pothesen  to  explain  the  origin  of  metallic  ores,  we  conceive  to  do 
uncalled-for.    The  solvent  powers  of  solutions  of  alkaline  oar- 
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boDates,  clilorida  and  sulpharets  at  elevated  temperatures,  taken 
in  connection  with  the  nolions  above  enunciated,  and  with  De 
Senarmont's  and  Daubrfe'a  beautiful  experiments  on  the  cjTs- 
tallization  of  certain  mineral  speciea  in  the  moiat  way,  will  sufnce 
to  form  the  basis  of  n  satisfactory  theory  of  metallic  deposits.* 
.  The  Bedimentaof  the  carboniferous  period,  like  those  of  earlier 
formations,  exhibit  towards  the  east  a  great  amount  of  coarse 
aediinents,  evidently  derived  from  a  wasting  continent,  and  are 
Dearly  destitute  of  calcareous  beds.  In  Nova  Scotia  Sir  William 
Logan  found  by  careful  measurement,  14,000  feet  of  carbonifer- 
ous strata;  and  Professor  Rogers  gives  their  thickness  in  Penn- 
sylvania as  8000  feet,  including  at  the  b.iael400  feet  of  conglome- 
rate, which  disappears  before  reaching  the  Mississippi.  In  Mis* 
soiiri  Prof  Swallow  finds  but  640  feet  of  carboniferous  strata, 
and  in  Iowa  their  thickness  is  still  less,  the  sediments  composing 
them  being  at  the  same  time  of  finer  materials.  In  fact,  as  Mr. 
Hall  remarks,  thronghout  the  whole  palaeozoic  period  we  observe 
a  greater  accumulation  and  a  coarser  character  of  sediments 
along  the  line  of  the  Appalachian  chain,  with  a  gradual  thinning 
westward,  and  a  deposition  of  finer  and  farther  transported 
matter  in  tbat  direction.  To  the  west,  as  this  shore-derived 
material  diminishes  in  volume,  the  amount  of  calcareous  matter 
rapidly  augments.  Mr.  Hall  concludes  therefore  that  the  coal- 
measure  sediments  were  driven  westward  into  an  ocean,  where 
there  already  existed  a  marine  fauna.  At  length,  the  marine 
limestones  predominating,  the  cool  measures  come  to  be  of  little 
importance,  and  we  have  a  great  limestone  formation  of  marine 
origin,  which  in  the  Rocky  Mountainsand  New  Mexico  occupies 
the  horizon  of  the  coal,  and  itself  unaltered,  rests  on  crvBtalline 
strata  like  those  of  the  Appalachian  range.  In  truth,  Mr.  Hnll 
observes,  the  carboniferous  limestone  is  one  of  the  most  extensive 
marine  formations  of  the  continent,  and  is  characterized  over  a 
much  greater  area  by  its  marine  fauna  than  by  its  terrestrial 
vegetation. 

"  The  accumulations  of  the  coal  period  were  the  last  that  gave 
form  and  contour  to  the  eastern  side  of  our  continent,  from  the 
Gulf  of  St.  Lawrence  to  the  Gulf  of  Mexico ;  and  as  we  have 
shown  that  the  great  sedimentary  deposits  of  successive  periods 
have  followed  essentially  the  same  course,  parallel  to  the  moun- 
tain ranges,  we  naturally  inquire :  What  influence  this  accumu- 
lation has  had  upon  the  topography  of  our  country,  and  whether 
the  present  line  ot  mountam  elevation  from  northeast  and  south- 
west is  in  any  way  connected  with  the  original  accumulation  of 
sediments?"     SalVa  Introduction,  p.  66, 

The  total  thickness  of  the  palieozoic  strata  along  the  Appala- 
chian chain  is  about  40,000  feet,  while  the  same  formations  la 
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the  MissisBippi  volley,  includiuK  the  carboniferoiiH  limestone, 
which  is  wanting  in  the  east,  have,  according  to  Mr.  Hull,  a 
thickness  of  scarce  4000  feet.*  In  many  places  in  this  valley 
we  find  the  Silurian  formations  exposed,  exhibiting  hilla  of  1000 
feet,  made  of  horizontal  etntto,  with  the  FotBdam  sandstone  for 
their  base,  and  capped  by  the  Niagara  limestone,  while  the  same 
strata  in  the  Appalachians  would  give  ihem  ten  to  sixteen  timea 
that  thickness.  Still,  as  Mr.  Hall  remarks,  we  have  there  no 
mountains  of  corresponding  altitude,  that  is  to  aay,  none  whose 
height,  like  those  of  the  Mississippi  valley,  equals  the  actual 
vertical  thickness  of  the  strata  comprising  them.  In  the  west 
there  has  been  little  or  no  disturbance,  and  the  highest  eleva> 
tions  mark  essentially  the  aggregate  thickness  of  the  strata  com- 
prising them.  In  the  disturbed  regions  of  the  east  on  the  con- 
trary, though  we  can  prove  that  certain  formations  of  known 
thickness  are  included  in  the  mountains,  the  height  of  these  is 
never  equal  to  the  aggregate  amount  of  the  formations.  "  We 
thus  find  that  in  a  country  not  mountainous,  the  elevatious  cor- 
respond to  the  thickness  of  the  strata,  while  in  a  mountainous 
country,  where  the  strata  are  immensely  thicker,  the  mountain 
heights  bear  no  comparative  proportion  to  the  thickness  of  the 
strata."  "  While  the  horizontal  strata  give  their  whole  elevation 
to  the  highest  parts  of  'the  plain,  we  find  the  same  beds  folded 
and  contorted  in  the  mountain  r^on,  and  giving  to  the  moun- 
tain elevations  not  one-sixth  of  their  actual  measurement" 

Both  in  the  east  aod  west,  the  valleys  exhibit  the  lower  strata 
of  the  polseozoic  series,  and  it  is  evident  that  had  the  enstem 
region  been  elevated  without  folding  of  the  strata,  so  aa  to  make 
the  base  of  the  series  correspond  nearly  with  the  sea  level,  as  in 
the  Mississippi  valley,  the  mountains  exposed  between  these 
valleys,  and  including  the  whole  palaeozoic  series,  would  have 
a  height  of  40,000  feet;  so  that  the  mountains  evidently  corres- 
pond to  depressions  of  the  surface,  which  have  carried  down  the 
bottom  rocks  below  the  level  at  which  we  meet  thetn  in  the  val- 
leys. In  other  words  the  synclinal  structure  of  these  mountains 
depends  upon  an  actual  subsidence  of  the  strata  along  certain 
lines. 

We  have  been  taught  to  believe  that  mountains  are  produced 
by  upheaval,  folding  and  plication  of  the  strata,  and  that  from 
some  unexplained  cause  these  lines  of  elevation  extend  along 

•  In  Hichipin  wcordin?  to  the  late  report  of  Prof.  Wincbell  tlia  toUl  obaeired 
thicknsn  of  the  strain  from  tbe  top  of  tlie  Sault  St.  Mnr;  nndsloues  to  the  tup  of 
tbe  earbonifiirouB  Behea  »  little  over  17 VO  feet,  diviJed  as  fiilluwp: — Trenton  and 
Hudton  Biver  groups,  CO  feet,  Upper  Silurian  IBB,  DeTOiiian  7B2,  CHTbuuifL'raoi 
700 ;  of  this  last  the  true  coal  meaiurtis  coofltitate  118  fret.  inclDdini;  from  8  to  10 
feet  of  vorkable  bituminous  and  cao'iel  coals,  vlille  near  the  bace  of  the  eartuiiifer- 
aoH  »-rie»  are  found  1 8S  feel  of  gypsiferoiu  marls,  which  yield  strong  btine  iprli^ 
Ak.  Jocb.  Bcl— Second  SiaiEa,  Vou  XXXI,  Ma  tS.— Mi.T,  166^ 
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certain  directiona,  gradually  dying  ont  on  either  side,  and  sab- 
siding  at  tbe  extremities.  We  bare,  however,  here  shown  that 
the  line  of  the  Appalachian  chain  ie  the  line  of  tbe  greatest 
accumulBtion  of  sediments,  and  this  great  mountain  barrier  is 
due  to  original  deposition  of  materials,  and  not  to  any  subsequent 
forces  breaking  up  or  disturbing  the  strata  of  which  it  is  com- 
posed." 

We  have  given  Mr,  Hall's  reasoning  oo  this  subject,  for  the 
most  part  in  his  own  words,  and  with  some  detail,  for  we  con- 
ceive that  the  views  which  he  is  here  urging  are  of  the  highest 
importance  to  a  correct  understanding  of  the  theory  of  mountains. 
In  the  Inst  volume  of  this  Journal  ([2],  xxx,  1S7,)  will  be  found 
an  allusion  to  the  rival  theories  of  upheaval  and  accumulation 
as  applied  to  volcanic  mountains,  the  discussion  between  which 
we  conceive  to  be  settled  in  favor  of  the  latter  theory  by  the 
reasonings  and  observations  of  Constant-Prevoat,  Scrope  and 
Lyeii,  A  similar  view  applied  to  mountain  chains  like  those  of 
the  Alps,  Pyiennees  and  AlleghauieR,  which  are  made  up  of 
aqueous  sediments,  has  been  imposed  upon  tbe  world  by  the 
authority  of  Humboldt,  Von  Budi  and  Elie  de  Beaumont,  with 
scarcely  a  protest.  Bu3bn,  it  is  true,  when  he  explained  the 
formations  of  continents  by  tbe  slow  accumulation  of  detritus 
beneath  the  ocean,  conceived  that  the  irregular  action  of  the 
water  would  give  rise  to  great  banks  or  ridges  of  sediments, 
which  when  raised  above  the  waves  must  assume  the  form  of 
mountains,  and  later,  in  1832,  we  find  De  Montlosier  protesting 
against  the  elevation  hypothesis  of  Von  Buch,  and  maintaining 
that  the  great  mountain  chains  of  Europe  are  bat  the  remnants 
of  continental  elevations  which  have  been  cut  away  by  denuda- 
tion, aijd  that  the  foldings  and  inversions  to  be  met  with  in  the 
structure  of  mountains  are  to  be  looked  upon  only  as  local  and 
accidental. 

In  1856,  Mr.  J.  P.  Lesley  published  a  little  volume  entitled  Qoal 
and  its  Topography,  (12mo,  pp.  224),  in  the  second  part  of  which 
he  has  in  a  few  briliiant  and  profound  chapters  discussed  the 

Srineiples  of  topographical  science  with  the  pen  of  a  mast^ti-, 
[ere  he  tells  us  that  the  mountain  lies  at  the  ba.se  of  all  topo- 
graphical geology.  Continents  are  but  congeries  of  moantains, 
or  rather  the  latter  are  but  fragments  of  continent",  separated  by 
valleys  which  represent  the  absence  or  removal  of  mountain 
land  (p.  126)i  and  again  "mountains  terminate  where  the  rocks 
thin  ouL"  (p.  IW.) 

The  arrangement  of  the  sedimentary  strata  of  which  moun- 
tains are  composed  may  be  either  horizontal,  synclinal,  anticlinal 
or  vertical,  but  from  the  greater  action  of  diluvial  forces  upt>n 
aaticlinals  in  disturbed  strata  it  results  that  great  mountain 
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chaJDB  are  generally  synclinal  in  their  stractare,  being  in  fact 
but  fragments  of  the  upper  portion  of  the  earth's  crust,  lying  in 
Bj^nclinals,  and  thus  preserved  from  the  destruction  and  transla- 
tion which  has  exposed  the  lower  strata  in  the  anticlinal  valleys, 
leaving  the  intermediate  mountains  capped,  with  lower  strata. 
The  effects  of  those  great  and  mysterious  denuding  forces  which 
have  so  powerfully  modified  the  stuface  of  the  globe  become 
less  apparent  as  we  approach  the  equatorial  regions,  and  accord- 
ingly we  find  that  in  the  southern  portion  of  the  Appalachian 
chain  many  of  the  anticlinal  folds  have  es(iaped  erosion,  and 
appear  as  hills  of  an  anticlinal  structure.  The  same  thing  is 
occasionally  met  with  further  north;  thus  Sutton  mountain  in 
Canada,  lying  between  two  anticlinal  valleys,  has  an  anticlinal 
centre,  with  two  synclinals  on  its  opposite  slopes.  Its  form 
appears  to  result  ^m  three  anticlinals,  the  middle  of  which  has 
to  a  great  extent  escaped  denudaUon. 

The  error  of  the  prevailing  ideas  upon  the  nature  of  moun- 
tain chains  may  be  traced  to  the  notion  that  the  disturbed  con- 
diuon  of  the  strata  was  not  only  essential  to  the  structure  of  a 
mouDtaiu,  but  an  evidence  of  its  having  been  formed  by  local 
upheaval,  and  the  great  merit  of  De  Montloeier  and  Lesley,  (the 
latter  altogether  independently,)  is  to  have  seen  that  the  up- 
heaval has  been  in  all  oases  not  local  but  continental,  and  that 
the  disturbance  so  often  seen  in  the  strata  is  neither  dependent 
upon  elevation  nor  essential  to  the  formation  of  a  mountain. 
The  synclinal  structure  of  portions  of  the  Alps,  previously  ob- 
eerved  by  Studer  and  others,  has  been  beautifully  illustrated  by 
Ruskin  in  the  fourth  volume  of  his  Modem  Painters,  and  in  a  late 
review  of  Alpine  geology  we  have  endeavored  to  show  that  the 
Alps,  as  a  whole,  nave  likewise  a  synclinal  structure.  (Amer. 
Jour.  Science,  xxiz,  118.) 

Such  was  the  state  of  the  question  when  Mr.  Hall  oame  for- 
ward, bringing  his  great  knowledge  of  the  sedimentary  forma- 
tions of  North  America  to  bear  upon  the  theory  of  continents 
and  mountains.  These  were  first  advanced  in  nis  address  de- 
livered before  the  American  Association  for  the  Advancement 
of  Science,  as  its  president,  at  Montreal  in  August,  1857.  This 
address  was  never  published,  but  the  author's  views  were 
brought  forward  in  the  first  volnme  of  his  Seport  on  die  GetSlogy 
of  Iowa,  p.  41,  and  with  more  detail  in  the  introduction  to  the 
third  volume  of  his  Palaoniohgy  of  New  York,  from  which  we 
have  taken  the  abstract  already  given.  He  has  shown  that 
the  difference  between  the  geographical  features  of  the  eastern 
and  central  parts  of  North  America  is  directly  connected  with 
the  greater  accumulation  of  sediment  along  the  Appalachians. 
He  has  further  shown  that  so  far  from  local  elevation  being  con- 
cerned in  the  formation  of  these  mountains,  the  strata  which 
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fbrm  their  base  are  to  be  found  beneath  their  fboBdatioas  at  a 
much  lower  horizon  than  in  the  undisturbed  hills  of  the  Misaie- 
sippi  valley,  and  that  to  this  depreBsion,  chiefly,  is  due  the  fact 
that  the  mountains  of  the  Appalachian  range  do  not,  like  those 
hills,  exhibit  in  their  vertical  height  above  the  sea  the  whole 
accumulated  thicknees  of  the  paleeozoio  strata  which  lie  buried 
beneath  their  summits. 

Mr.  Hall  has  made  a  beautiful  application  of  these  views  to 
explain  the  fact  of  the  height  of  the  Green  mountains  over  the 
Laurentides,  and  bf  the  White  monutains  over  the  former,  by 
remarking  that  we  have  successively  the  Lower  and  Upper  Si- 
lurian strata  superimposed  on  those  of  the  Laurentian  system. 
The  same  thing  ia  strikingly  shown  in  the  fact  that  the  nigher  . 
mountain  chains  of  the  globe  are  composed  of  newer  formations, 
and  that  the  summits  of  the  Alps  are  probably  altered  sediments 
of  tertiary  age.     (This  Journal,  xxix,  118.) 

The  lines  of  mountain  elevation  of  De  Beaumont  are  according 
to  Hall,  simply  those  of  original  accumulations,  which  took  place 
along  current  or  shore  lines,  and  have  subsequently,  by  conti- 
nental elevations,  produced  mountain  chains.  They  were  not 
then  due  to  a  later  action  upon  the  earth's  crust,  "  but  the  course 
of  the  chain  and  the  source  of  the  materials  were  predetermined 
by  forced  in  operation  long  anterior  to  the  existence  of  the 
•  mountains  or  of  the  continent  of  which  they  form  a  part."  p.  86. 

It  will  be  seen  from  what  we  have  said  of  Buffon,  De  Montlo- 
eier  and  Lesley  that  many  of  the  views  of  Mr.  Hall  are  not  new 
but  old ;  it  was,  however,  reserved  to  him  to  complete  the  theory 
and  give  to  the  world  a  rational  system  of  orographic  geology. 
He  modestly  fays,  "I  believe  I  have  controverted  no  established 
fii^t  or  principle  beyond  that  of  denying  an  iuQuence  of  local 
elevating  forces,  and  the  intrusion  of  ancient  or  plutouic  forma- 
tions beneath  the  lines  of  mountains,  as  ordinarily  understood 
and  advocated.  In  this  I  believe  I  am  only  going  back  to  the 
views  which  were  long  since  entertained  by  geologists  relative 
to  continental  elevations."  p.  82. 

The  nature  of  the  palteozoic  sediments  of  North  America 
clearly  show  that  they  were  accumulated  during  a  slow  pro- 
gressive subsidence  of  the  ocean's  bed,  lasting  through  the  palte- 
ozoic  period,  and  this  subsidence  which  would  be  greatest  aloDir 
the  line  of  greatest  accumulation,  was  doubtless,  as  Mr.  HaU 
considers,  connected  with  the  transfer  of  sediment  and  the  vari- 
ations of  local  pressure  acting  upon  the  yielding  crust  of  the 
earth,  agreeably  to  the  view  of  Sir  John  HerschpL  The  subsi- 
dence of  the  ocean's  bottom  would,  according  to  Mr.  Hall,  cauas 
plications  in  the  soft  and  yielding  strata.  Lyell  had  already  in 
speculating  upon  the  results  of  a  oooling  and  contracting  sea  of 
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molten  matter,  ancb  aa  he  imagiDed  might  bave  once  underlaid 
the  Appalachians,  suggested  that  the  incumbent  flexible  strata, 
ootlaping  io  obedience  to  gravity  would  be  forced,  if  this  con- 
traction took  place  along  narrow  and  parallel  zones  of  country, 
to  fold  into  a  smaller  apace  as  they  conformed  to  the  circumfer* 
ence  of  a  smaller  arc,  "  thus  enabling  the  force  of  gravity,  though 
originally  exerted  vertically,  to  bend  and  si^ueeze  the  rocks  as 
if  they  had  been  subjected  to  lateral  pressure.* 

Admitting  thus  Herschel's  theory  of  subsidence  and  Lyell's  of 

Elication,  Mr.  Hall  proceeds  to  inquire  into  the  great  system  of 
)lding8  presented  by  the  Appalachians.  The  sinking  fuon^  the 
line  of  greatest  accumulation  produces  a  vast  synclinal,  which  is 
that  of  the  mountain  ranges,  and  the  result  of  such  a  sinking  of 
flexible  beds  will  be  the  production  within  the  greater  synclinal 
of  numerous  smaller  synclinal  and  anticlinal  axes,  which  must 
gradnally  decline  toward  the  margin  of  the  great  synclinal  axis. 
This  process  the  author  observes  appears  to  furnish  a  satisfactory 
explanation  of  the  difference  of  slope  on  the  two  sides  of  the 
Appalachian  anticlinals,  where  the  dips  on  one  side  are  uniformly 
steeper  than  on  the  other,  p.  71. 

An  important  question  here  arises,  which  is  this ; — while  ad- 
mitting with  Lyell  and  Hall  that  parallel  foldings  may  be  the 
result  of  the  subsidence  which  accompanied  the  deposition  of  the 
Appalachian  sediments,  we  inquire  whether  the  cause  ia  ade- 
quate to  produce  these  vast  ana  repeated  flexures,  presented  by 
tne  Alleguanies.  Mr.  Billings  in  a  recent  paper  in  the  Canadian 
Naturalist  (Jan.  1830),  has  endeavored  to  show  that  the  foldings 
thus  produced  most  be  insignificant  when  compared  with  the 
ereat  undulations  of  strata,  whose  origin  Prof.  Bogers  has  en- 
deavored to  explain  by  his  theory  of  earthquake  waves  propa- 
gated through  the  igneous  fluid  mass  of  the  globe,  and  rolling 
up  the  flexible  crust.  We  shall  not  stop  to  discuss  this  theory, 
but  call  attention  to  another  agency  hitherto  overlooked,  which 
must  also  cause  contraction  and  folding  of  the  strata,  and  to 
which  we  have  already  alluded  (Am.  Jour.  Sci.  [2],  xxx,  138). 
It  is  the  condensation  which  must  take  place  when  porous  sedi- 
ments are  converted  into  crystalline  rocks  like  gneiss  and  mica, 
slate,  and  fitill  more  when  the  elements  of  these  sediments  are 
changed  into  minerals  of  high  epecifio  gravity,  such  as  pyroxene, 
garnet,  epidote,  stanrotide,  chaistolite  and  chloritoid.  This  con- 
traction can  only  take  place  when  the  sediments  have  become 
deeply  buried  and  are  undergoing  metamorphism,  and  is,  as 
many  attendant  phenomena  indicate,  connected  with  a  sofliened 
and  yielding  condition  of  the  lower  strata. 

We  have  now  in  this  connection  to  consider  the  hypothesis 

which  ascribes  the  corrugation  of  portions  of  the  earth's  crust  to 
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the  gradual  contraction  of  the  interior.  An  able  discusBion  of 
this  view  will  be  found  in  the  American  Journal  of  Science  [2] 
iii,  176,  from  the  pen  of  Mr.  J.  D.  Dana,  who,  in  common  witt 
all  others  who  have  hitherto  written  on  tbe  subject,  adopts  the 
notion  of  tbe  igneous  fluidity  of  the  earth's  interior. 

We  have  however  elsewhere  given  our  reasons  for  accepting 
the  conclusion  of  Hopkins  and  Uennessr  that  the  earth,  instead 
of  being  a  liquid  mnss  covered  with  a  thin  crust,  is  essentially 
solid  to  a  great  depth,  if  not  indeed  to  the  centre,  so  that  tbe 
-volcanic  and  igneous  phenomena  generally  ascribed  to  a  fluid 
nucleus  have  their  scat  as  Keferstein  and  after  him  Sir  John 
Herschel  long  since  suggested,  not  in  the  anhydrous  solid  un- 
stralifled  nucleus,  but  in  ihe  deeply  buried  layers  of  aqueous 
sediments  which,  permeated  with  water,  and  nufied  to  a  high 
temperature,  become  reduced  to  a  state  of  more  or  leas  complete 
igneo-aqueous  fusion.  So  that  beneath  the  outer  crust  of  sedi- 
ments, and  surrounding  the  solid  nucleus  we  may  suppose  a  zone 
of  plastic  sedimentary  material,  adequate  to  explain  all  the  phe> 
nomena  hitherto  ascnbed  to  a  fluid  nucleus.  (Quar.  Jour.  Geo!. 
Society,  Nov.  1859.  Canadian  Naturalist,  Dec  1869,  and  Amer. 
Jour.  Sci.  [a,]  XXX,  136). 

This  hypothesis,  as  we  have  endeavored  to  show,  is  Dot  only 
completely  conformable  with  what  we  know  of  the  behavior  of 
aqueous  sediments  impregnated  with  water  and  exposed  to  a  high 
temperature,  hut  offers  a  ready  explanation  of  all  of  the  phe- 
nomena of  volcauos  and  igneous  rocks,  while  avoiding  the  many 
difficulties  which  beset  the  hypothesis  of  a  nuclena  in  a  state  of 
igneous  fluidity.  At  the  same  time  any  changes  in  volorae 
resulting  from  the  contraction  of  the  nucleus  would  affect  the 
outer  crust  through  the  medium  of  the  more  or  leas  plastic  zone 
of  sediments,  precisely  as  if  the  whole  interior  of  the  globe  were 
in  a  liquid  state. 

The  accumulation  of  a  great  thickness  of  sediment  along  a  giT< 
en  line  would  by  destroying  the  equilibrium  of  pressure  cause 
the  somewhat  flexible  crust  to  subside ;  the  lower  strata  becom- 
ing altered  by  the  ascending  heat  of  the  nucleus  would  crystal-  ■ 
Jize  and  contract,  and  plications  would  thus  be  determined  paral- 
lel to  the  line  of  deposition.  These  foldings,  not  less  than  the 
Boflening  of  the  bottom  strata,  establish  lines  of  weakness  or  of 
least  resistance  in  the  eorth's  crust,  and  thus  determine  the  con- 
traction which  results  from  the  cooling  of  the  globe  to  exhibit 
itself  in  those  regions  and  along  those  lines  w'nere  the  ocean's 
bed  is  subsiding  beneath  the  accumulating  sediments.  Hence 
we  conceive  that  the  subsidence  invoked  bj-  Mr.  Eail,  although 
not  the  sole  nor  even  the  principle  cause  of  the  corrugations  of 
the  strata,  is  the  one  which  determines  their  position  and  direc- 
tion, by  making  the  effects  produced  by  the  contraction,  not  only 
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of  Bediments,  b«t  of  the  earlb's  uncleus  itself,  to  be  exerted  along 
the  lines  of  greatest  accumulntion. 

It  will  readily  be  seen  that  the  kteral  preasure  which  ie  brought 
to  bear  upon  the  strata  of  an  elongated  baain  by  the  contraction 
of  the  globe,  would  cause  the  folds  on  either  side  to  incline  to 
the  margin  of  the  basin,  and  hence  we  find  along  the  Appaln- 
chiauB,  which  occupv  the  western  aide  of  such  a  great  synclinal, 
the  steeper  slopes,  the  overturn  dips  or  folded  flexures,  and  the 
overlaps  from  dislocation  are  to  the  westward,  so  that  the  general 
dip  of  the  strata  is  to  the  centre  of  the  basin,  on  the  other  side 
of  which  we  might  expect  to  find  the  reverse  order  of  dips  pre- 
vailing. The  apparent  exceptions  to  this  order  of  nptiirows  to 
the  southeast  in  the  Appalachians  appear  to  be  due  to  small 
downthrows  to  the  southeast,  parallel  to  and  immediately  to  the 
northwest  of  great  upheavals  in  the  same  direction. 

Mr.  Hall  adopts  the  theory  of  metamorphism  which  we  have 
expounded  in  the  pages  of  this  Journal  and  in  the  paper  just 
quoted  above,  (sec  also  Am.  Jour.  Sci,  [2,]  xxv,  287,  4iJ5,  xxx, 
185),  which  has  received  a  strong  confirmation  from  the  late  re- 
searches of  DaubrfJe,  According  to  this  view,  which  Is  essen-  , 
tially  that  put  forward  by  Herseliel  and  Babbage,  these  changes 
have  been  effected  in  deeply  bviried  sediments  by  chemical  reac- 
tions, which  we  have  endeavored  to  explain,  so  that  metamorph- 
ism, like  folding,  takes  place  along  the  lines  of  great  aocumula- 
tion.  The  appearance  at  the  surface  of  the  altered  strata  is  the 
evidence  of  a  considerable  denudntion.  It  is  probable  that  the 
gneissic  rocks  of  Lower  Silurian  age  in  North  America  were  at 
the  time  of  their  crystallization  overlaid  by  the  whole  of  the 
palaeozoic  strata,  while  the  metamorphism  of  carboniferous  strata 
in  eastern  New  England  points  to  the  former  existence  of  great 
deposits  of  newer  and  overlying  deposits,  which  were  subse- 
quently swept  away. 

On  the  subject  of  igneous  rocks  and  volcanic  phenomena,  Mr. 
Hall  insisis  upon  the  principles  which  we  were,  so  far  as  we 
know,  the  first  to  point  out,  namely  their  connection  with  great 
accumulations  of  sediment,  and  of  active  volcanos  with  the  newer 
deposits.  We  have  elsewhere  said:  "the  volcanic  phenomena 
of  the  present  day  appear,  so  far  as  we  are  aware,  to  be  con- 
fined to  regions  of  newer  secondary  and  tertiary  deposits,  which 
we  may  suppose  the  central  heat  to  be  still  penetrating,  (as  shown 
by  Mr.  Babbage),  a  process  which  has  long  since  ceased  in  the 
palaeozoic  regions,"  To  the  accumulation  of  sediments  then  we 
referred  both  modern  volcanos  and  ancient  plntonic  rocks;  these 
latter,  like  lavas,  we  regard  in  all  cases  as  but  altered  and  dis- 
placed sediments,  for  which  reason  we  have  called  them  exotic 
rocks.     (Am.  Jour.  Sci.  [2,]  xxx,  133).     Mr.  Hall  reiterates  these 


zecbvGoogIc 


414  Scientific  iKtelHgeiux. 

views,  and  calls  attention  moreover  to  the  &ct  that  the  greatest 
outburats  of  igneous  rock  in  the  rarioua  formattoDS  appear  to  be 
in  all  coses  connected  with  rapid  accumulation  over  limited  areas, 
causing  perhaps  disruptions  of  the  crust,  through  which  the  semi- 
fluid strutum  may  have  risen  to  the  ear&ce.  He  cites  in  this 
connection  the  traps  with  the  palieozoic  sandstones  of  Lake  Sa- 
perior,  and  with  the  mesozoic  sandstones  of  Nova  Scotia  and  the 
Connecticut  and  Hudson  valleys. 

It  may  sometimes  happen  that  the  displaced  and  liquified  sub- 
stratum will  find  vent,  not  along  the  line  of  greatest  accumula- 
tion, but  alone  the  outskirts  of  trie  basin.  Thus  in  eastern  Caa* 
ada  it  is  not  along  the  chain  of  the  Notre  Damo  mountains,  bat 
on  the  northwest  side  of  it  that  we  meet  with  the  great  outbutats 
of  trachyte  and  dolerite,  whose  composition  and  distribation  we 
have  elsewhere  described.  (Report  of  G^logical  Survey  for 
1858.  and  Amu  Jour.  Science,  [2,]  xxix,  285). 

The  North  American  continent,  from  the  grand  simplicity  of 
its  geological  structure,  and  from  the  absence,  over  great  areas, 
of  the  more  recent  fornlatioos,  ofifera  peculiar  facilities  for  the 
solution  of  some  of  the  great  problems  of  geology;  and  we  can- 
not finish  this  article  without  congratulating  ourselves  apon  the 
great  progress  in  this  direction  which  has  been  made  within  the 
uuit  few  years  by  the  labors  of  AmehcaQ  geologists. 

HoatrMl,  Uareh  l*t,  ISBl. 


SCIENTIFIC    INTELLIGENCE. 

I.   PHYSICS  AUD  CHEMI3TBT. 

1.  Oa  Beflelalum. — In  the  year  18S0,  Prot  Faraday  directed  tli«  at- 
tention of  acienLista  to  the  remarkable  fiust  that  two  pieces  of  moist  toa 
when  placed  in  contact  nill  unit«,  even  when  the  surrounding  tempera- 
ture is  above  0*  G.  To  the  phenomenon  in  question  the  term  "  regela- 
tion,"  has  been  applied  by  Tyndnll,  who  hM  made  the  fact  above  inen- 
tioned  the  basis  of  a  theory  of  the  plasticity  of  ice,  in  accouBting  for  the 
descent  of  glaciers.  Several  theories  have  been  advanced  to  explain  the 
&cta  of  regelation.  Faraday*  explained  it  by  assuming  that  a  particle  of 
water  can  retain  its  fluid  condition  only  when  in  contact  with  ice  on  one 
side,  but  freezes  when  touch^  by  ice  on  both  sides,  the  general  tempera- 
ture remaining  the  same.  This  explanation — with  all  deference  be  it  said 
— it  simply  a  re'Statement  of  the  fact  and  not  an  assignment  of  a  phys- 
ical cause.  Person  maintains  that  the  solution  of  ice  is  a  gradual  pro- 
cess, the  ice  passing  through  intermediate  states  of  viscoeitj  to  the  condi- 
tioa  of  a  liquid.  He  considers  ice  as  essentially  colder  than  the  water  ia 
contact  with  it ;  that  a  film  of  plastic  ice  or  viscid  water  lies  between  the 
ice  and  the  water,  and  that  heat  is  constantly  piwsing  from  the  water  to 
>  Rmeucbsi  io  Chemiitrj  snd  Pbjiici,  pp.  ITS,  Sifc 
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tbe  Tce  through  this  film.  The  wAter  Iherefbre  become*  colder  itnd  final]/ 
fnsv*.  Tliis  view  is  iwlopted  by  Prof.  J.  D,  Forbes.*  Neither  Person 
nor  Forbes  explain  why  a  tliin  film  of  water  in  contact  with  a  mnse  of  iea 
has  or  can  have  any  other  temperature  tlian  the  ice  itsflf,  nor  why  water 
at  0°  sliould  Rive  off  beat  to  ice  at  O".  Prof.  James  Thomson's  theoryf 
is  in  hia  own  words  as  follows:  If  to.a  maaa  of  ice  at  its  melting  point, 
pressures  tending  to  chang(>  its  form  be  applied,  there  will  be  a  cunlinual 
successi.OD  of  pressures  applied  to  particular  parts — liquefHctinn  occurring 
in  tliese  parts  through  the  lowering  of  the  melting-poinls  by  pressure — 
«volntion  of  the  cold  {tic)  by  which  the  so. melted  portions  had  been  held 
in  the  frozen  state — dispersion  of  the  water  so  produ[;ed  in  such  direction! 
as  will  afford  relief  to  the  pressure — and  recongelation  by  the  cold  previ- 
ously evolved,  of  the  water  on  its  being  relieved  from  this  pressure: ' 
the  eyiile  of  operations  will  then  begin  again ;  fur  the  parts  re-eon gc-a led, 
»fter  having  been  melted,  murt  in  tiieir  turn,  through  the  yielding  ol'  other 
parts,  receive  pressures  from  the  applied  forced,  thereby  to  bo  ngain  lique- 
fied and  to  proceed  through  successive  operations  as  before.  This  theory 
ceKainly  appears  to  be  tenable  in  the  case  of  glaciers,  or  wherever  great 
presHures  are  applied,  as  in  the  mouldi"iig  of  ice  under  a  hydrostatic  Jiress, 
but  its  application  is  to  say  the  least,  doubtful  in  the  case  of  simple  con- 
tact between  small  masses  of  ice.  Moreover  Faraday  has  shown  that 
pressure  is  not  necessary  in  regelation.  Of  the  numerous  experiments 
trhicli  he  has  instituted  the  following  appears  to  us  the  most  convincing. 
Two  round  cakes  of  ice,  convex  upon  the  upper  surfaces,  are  placed  in  water 
of  ordinary  temperature  and  then  sunk  beneath  tbe  surface  by  little  weights 
of  wax  or  spermaceti.  Two  such  pieces  of  ice  touching  each  other  geiitlj 
at  a  single  point  freeze  together.  In  this  case  do  sensible  capillary  action 
takes  place  in  consequence  of  the  figures  of  the  masses  of  ice.  Faradar 
did  not  succeed  in  obtaining  rq(elBtion  with  melted  bismuth,  tin  and  lead, 
DOr  with  glacial  acetic  acid,  or  saline  bodies,  lie  considers  the  phenome- 
non therefore  as  peculiar  to  water.  w.  o. 

2.  On  Ike  ehanfftl  produced  in  the  position  of  the  fixed  linrt  in  tkt  ipec- 
fratit  af  kijponitric  aeid  by  changes  in  den»ity. — Weiss  lias  found  by  ac- 
tual measurement  that  the  distance  between  the  dark  lines  in  the  Fpeo- 
trum  of  hyponitric  add  dimiuishes  as  the  density  of  the  gas  increases.' 
The  measurements  were  made  with  an  Oertling's  circle  reading  directly 
to  two  seconds  of  arc  and,  by  a  filar  micrometer  in  tbe  ocular,  to  a  single 
second.  The  same  phenomenon  occurs  with  the  spectrum  of  chlorophyll. 
The  stronger  the  extract  in  ether  the  less  is  the  distance  of  the  absorption 
bands.  Thus  the  absorption -band  in  the  red  in  the  case  of  a  strong 
extract  corresponds'  quite  well  with  Fraunliofer'a  line  C;  in  the  cose  of  a 
weak  extract  it  stands  at  some  distance  from  iu  The  other  absorption- 
bands  in  this  F^pectrum  undergo  similar  dislocations. 

These  changes  in  the  distances  of  the  dark  lines  are  very  sensible  even 
in  the  spectrum  of  liyponitric  acid,  when  the  changes  in  the  density  of 
the  gas  are  con»deral>Ie ;  they  are  not  however  equal  for  ail  the  dark 
linea. 

*  ProceedinpoftheRoralSodety  of  Edinboigh,  April  19tb,tSfiS. 
f  liojtA  Society  Proceedioes,  vol  x,  p.  ISi. 
Ak.  Joub.  Scl— Becokd  Buibs,  Vol.  XXXI,  Ho.  03.— UiT,  ISaL 
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The  CUM6  of  these  ^lUlocatioDB  is  to  be  songbt,  according  to  Weiae,  in 

A  one-»itled  Hbsorptioii  nhicb  each  line  underf^oes  townrd  the  violet  end 
or  the  ttpectmm,  when  the  density  of  the  body  is  incretwed.  Tbii  is  showD 
by  diri'Ct  obfien'ations  nnd  uomptirisoDS  with  the  solar  spectrum  rb  well  H 
by  numerous  inetuureinenU.  There  is  no  specific  ubiorption  upon  both 
aides  of  eauh  line,  but  only  an  nbwrption  upon  the  ludo  of  the  line  which 
lies  townrd  the  violet  end  of  the  spectrum.  In  this  manner  the  bands 
beeouia  broader  and  the  diatnnce  between  them  lt»a.  The  autlior  has  ob- 
served similar  cbnnges  in  tlie  breadth  of  Fraunhofcr's  lines  at  sunset.  In 
Uiis  case  also  th«  at^rption  was  only  upon  one  side.  From  this  it  appeam 
that  the  lines  of  hyponitric  acid  cannot  be  used  as  stADdnrda  ia  determin- 
ations of  indices,  Ac. — Fo^ff.  Ann.,  cxii,  p.  153,  Jan.  18fll.  w.  o. 

3.  A'ute  on  Dr.  J.  LeOonteU  Paper  (nn  the  infiuertet  of  Mutieal 
Sotiuds  on  the  flame  of  a  jet  of  Coal  Gas,  rfhis  Jour.  [2],  mv,  62]),  wi(A 
an  experiment  by  Dr.  Charki  Sondhauu,  Director  of  ilie  Realscliule  of 
Nuisite,  (in  a,  letter  to  Dr.  William  Shiirswood). — "The  obserratioa  of 
your  friend  Dr.  LeConte  ia  very  interesting,  although  I  must  beg  leave  to 
diffsr  from  Ida  theory  of  "  molecular  cohesion,"  or  attraction  between  the 
particles  of  an  aeriform  body,  particdlarly  at  the  high  temperature  of  flame. 
buch  an  hypothesB,  however,  seems  to  me  unnecesasry  as  an  cxpinDatioD 
of  tlie  phenomenon  ;  nor  does  this  theory  demonstrate  that  the  gas-Saiue 
is  a  body  different  from  air : — in  which  case  the  llame  would  be  removed 
from  the  external  tendency  to  oscillation,  and  by  its  own  oaeillation  would 
even  bring  the  surrounding  air  or  gas  column  into  a  suta  of  flnotuatioD 
and  singing,  as  in  the  case  of  the  chemical  barmonicon. 

Thus  a  flnme  operates  to  uirround  and  [lold  together  the  gas  column 
as  a  separate  body.  This  becomes  quite  evident  from  the  following  ex- 
periment which  I  have  devised. 

,  I  employ  a  gliue  tube  of  the  following 

form,  fig.  I,  or  Iff,  2,  which  is  open  at  both 

c  ends.  Half  of  tlie  opening  (c),  is  placed 
-  close  to  a  small  flame  of  an  alcohol  lamp, 
{d) :  with  the  mouth  fiied  at  (a),  I  blow  a 
slow  current  of  air,  when  there  is  produced 
a  loud  whistling  tone,  the  pilch  of  which  i> 
governed  by  the  dimensions  of  thu  appara* 
tus,  as  veil  as  by  the  foroe  with  which  the 
current  of  air  is  produced.  The  dimensions  of  the  glass  tube  used  1^ 
me,  are,  150-240  centimetres  long,  the  opening  at  (c),  2-5  millimetres 
wide,  and  the  diameter  of  the  cylinder  or  spherical  enlargement  (6,c), 
Amounts  to  l'6-2-2  ctm. 

if  we  blow  a  current  of  air  through  such  a  glass  tube,  without  employ- 
ing the  flame  as  above,  iJjere  will  1»  produced  only  a  roaring  sound,  in 
which  there  is  perceived  a  tendency  Lo  the  production  of  such  a  tone." 

Hoit  by  Dr.  Shariwood. — To  those  physicists,  who  may  be  indined 
to  take  up  the  investigation  of  singing  dames,  etc,  I  would  surest, 
that,  the  phenomena  may  be  most  conveniently  uroduced,  by  souiiding 
two  imperfect  intervals  in  unii^on,  on  the  flageolet.  By  two  imperfect 
interv&ls  in  uaisoa,  I  mean  two-thirds  in  unison,  one  tuned  a  little  Qat  of 
Xhe  other, 
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I  robjoin  a  list  of  tbe  oontributioiM  to  Acmiatica  b;  Dr.  Scmdhauu. 
Thej  have  been  hiostly  published  aa  Programmes,  and  are  ttierefure  not 
generally  acx^wible  in  this  country.* 

4.  Color  of  Blood  Olobula. — £!dUorial  Note  to  Dr.  Reuhtn'i  paper,  p. 
828. — With  regard  to  the  color  of  single  blood  globules,  it  must  be  ad- 
mitted that  vhen  individnal  blood  globules  are  viewed  under  a  msgnify- 
iDg  power  of  frora.600  to  800  diam.,  they  certainly  appear  colon'd  dis- 
tinctly 1/ellow,  and  not  red.  If  now  one  or  too  plates  of  cobalt  glass  be 
placed  under  tbe  stage,  or^ver  the  eye-piece,  the  blood  globules  1^  virtue 
of  their  yelloir  tint,  actually  do  cut  off  muoh  of  tbia  blue  light,  probably 
not  leM  than  60  or  ftO  per  cent.  They  then  appear  much  darker  than 
the  general  field ;  their  tint  at  firat  sight  seems  simply  dark  grey,  alten- 
tiTQ  examination  shows  it  to  be  dark  bluish-green. 

Compare  also  Herschel  on  tlie  change  of  tint  by  an  increase  of  thic&- 
BesB.     Her^hel  on  Light,  Sect.  496. 

In  tbe  8th  No.  of  the  Allgemtine  Sncyktopadie  der  Phyiik,  (Dec. 
1880),  HaLMHDLTZ  details  some  observations  of  Purkinje  on  this  snbject, 
which  agr«e  with  those  of  Prof.  Wm.  B,  Rogere  already  published  in  thia 
Journal.  Helmholtz  seems  in  doubt  whether  to  attribute  this  appear- 
ance (seen  with  tbe  naked  eye,)  to  the  flow  of  blood  globules  or  to  soroe 
other  cause.  He  adds,  "If  this  appearance  has  actually  a  connection 
with  the  circulation  of  the  blood,  we  can  admit  at  tbe  most  only,  that 
aingls  lymph  corpuscles  rich  in  lat  and  passing  through  soma  of  th« 
larger  veesels,  become  visible  in  this  manner." 

5.  Sabjeetive  Oplaxtl  Phenomena. — ^In  the  London  and  Edinbur^  Phil. 
Hagaiine,  Jan.  1801,  Sia  David  Bbbwbtbr  gives  a  short  account  of  some 
optical  experiments  of  a  subjective  nature.  A  blackened  card  provided 
with  slits  was  moved  rapidly  before  a  circular  aperture  in  the  window 
flutter  of  a  dark  room ;  the  apertare  appeared  then  colored ;  reckoning 
from  the  centre,  whilo  or  bluish,  darker  blue,  while,  dark  ring,  white, 
greenish  yellow,  reddish.  It  is  unfortunate  that  neither  he  nor  other 
obaervem  have  detailed  the  ralee  of  motion  they  communicated  to  the 
slita,  so  as  to  render  a  camparison  of  observations  possible.  I  infer  from 
a  slight  repetition  of  these  experiments  that  the  rates  were  much  lower 
tiian  those  employed  by  me.     See  No.  1)0  of  this  Journal,  1860. 

He  found  also  when  the  luminous  impressions  succeeded  each  other  at 
•  certain  (long  or  short))  interval,  that  a  hexagonal  pattern  was  plainly 
risible.  Compare  a  similar  observation  of  pKrkinjef  under  the  same 
cirenm stances.  Stream'*  of  moving  particles  have  also  been  observed, 
and  have  been  ascribed  by  Vierordt,  to  the  blood  circulation  in  the  retina, 
becoming  momentarily  viaible.f  I  have  often  caught  distinct  glimpses 
vf  this  appearance.  o.  n.  b. 

*  (t.)  U«berdie8dwU>d)wii^uTweQ  dar  Laft  in  erliitzteD  Qlaisrilhcm  nnd  in' 
gedeekUiD  PlaCeo  von  iinaloicher  W^xite.— Ann.  cti.  u.  Ph.  Iixili4ip.  1-S4. 

(If.)  tJeber  den  Brummkreisel  unJ  dm  Schwiiigun^sgcsetz  der  trobiSSiea  Pfeifen, 
— Jaltresberidit  K.  Enth.  Qyn)n]uiiimi  BreaUu,  1660.  pp.  B-S7. 

(IIL)  Uaber  die  beim  Auftromen  der  Liift  entstehenden  Tone.— Progranwie  d^ 
Baaliidiule  Ki  NulMe.  18SB,  pp.  t-Sl,  reprinted  iq  Ann.  cb.u.  Ph.  xei.  p.  189.  st  infra. 

(IV.)  Uaber  die  CheniUche  Harmnnilia. — Projfranim  der  Realtcnula  (u  NciiM, 
ISSg,  pp.  1^3.  (A  very  learned  and  full  reiume,  together  with  valtwUa  OoDtribn- 
tions  to  tbe  aabjeet). 

f  Pki/Holofiiclu  Opta,  bj  H.  Helmbolti,  t8«»,  page  Ml. 
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0.  On  tonM  illutiont,  and  oUur  phtnoauna,  attendant  on  vinon  through 
eolortd  mtdta  ;  l>;  SiMOK  Newcowd. — (1.)  Let  one  put  a  red  gins  over 
the  rigbt  ere,  pressing  it  in  to  closely  that  little  or  no  light  cnn  get  to 
the  eye  except  trough  the  gliUe,  hold  a  green  or  bine  one  over  tbe  left 
eye  in  the  imnie  manner,  and  thus  look  At  surrounding  objecbi  in  general 
for  a  few  minutes.  On  removing  the  glass  he  will  finct  ihnt  white  ot^ccU 
will  appear  greenish  when  observed  with  the  right  eye^aloue,  and  reddish, 
or  tinged  with  orange,  when  viewed  with  the  left  eye  alone. 

Evidently  this  illusion  must  be  one  of  leniat^n,  and  not  one  merely  of 
judgment ;  the  term  illusion  (or  error)  of  sensation,  being  applied  to  the 
case  in  which  the  impression  actually  conveyed  to  the  mind  is  different 
from  that  ordinarily  conveyed  by  tbe  same  exciting  cause ;  and.  tbe  term 
illusion  or  error  of  judgment  to  the  case  in  which  the  mind  forms  an 
erroneous  opinion  respeiiting  the  nnture  of  the  iiopession.     Wo  are  fro- 

Siently,  though  not  always,  able  to  refer  an  observed  illusion  to  one  or 
e  other  of  these  two  classes.  Thus,  in  the  case  of  the  nppHreut  enlarge- 
ment of  the  ocleiitial  bodies  when  near  the  horizon,  it  is  well  known  tlmt 
the  illusion  is  not  in  tbe  impression  of  mi^itude  actually  conveyed  by 
the  optic  nerve  to  the  brain,  but  tliat  the  mind,  from  a  well  known  cause 
fbnus  an  erroneous  judgment  respecting  the  apparent  magnitude;  Tbe 
above  mentioned  illusion  resulting  from  observation  through  colored 
media  is  evidently  one  of  setiKation,  because,  the  mind  which  judges  being 
singular,  would  form  the  same  sort  of  erroneous  opinion  respecting  a  sen- 
sation transmitted  by  one  eye  that  it  would  respecting  a  similar  sensation 
transmitted  by  the  oilier.  Tbe  glasses  may  be  held  so  that  it  wiil  be 
impossible  for  the  observer  to  say  which  eye  is  covered  by  the  red  glass 
and  which  by  the  green  one :  yet  on  removing  the  glasses  he  can  speed* 
ily  solve  the  question  by  shutUng  the  eyes  alternately. 

This  phenomenon  may  be  accounted  for  on  the  generni  principle  that 
tlie  iucrense  of  eensihilily  of  the  eye  when  placed  for  some  lime  in  dark- 
ness takes  place  independently  witii  respect  to  the  several  colors  of  light; 
BO  that  an  eye  from,  whidi  all  tbe  red  light  is  excluded  will  become  sen- 
sitive to  red  light  with  equal  rapidity  whether  light  of  other  colors  is 
admitted  or  excluded. 

[This  is  analogous  to  the  experiment  of  Count  Sohoffgotsch.  His 
diploscope  consists  of  a  rotating  disc  painted  half  green,  half  rwJ,  and  is 
oinervcd  through  two  tubes  held  before  the  two  eyes.  One  eye  become! 
fiitigued  by  the  green  light,  the  other  by  the  red ;  if  now  the  dixc  is  set  in 
rotation,  the  first  eye  sees  ouly  red,  tbe  other  only  green  light.  (See  Eisen* 
lohr,  Pkyiik,  p.  387.)] 

2.  Tbe  two  following  experiments  illustrate  very  finely  the  doctrine  of 
corresponding  retina  pomta,  and  the  inability  of  the  eye  to  distinguish  the 
organ  by  which  observed  sensation  is  conveyed. 

With  the  glasses  arranged  as  already  mentioned  look  at  a  piece  of 
white  paper,  having  on  it  two  spots,  one  of  a  very  bright  Kd,  and  the 
other  of  a  very  bright  and  pure  green  or  greenish  blue.  If  the  left  eye  he 
closed  the  green  spot  will  appear  entirely  blae-k,  while  tbe  red  spot  will 
appear  so  nearly  of  the  general  color  of  the  paper  as  to  be  scarevly  visible, 
and  will  not  present  the  faintest  indication  of  being  red.  If  the  right  oye 
be  cloeed  tbe  r«d  spot  will  seem  black,  and  the  green  spot  will  appear  i^ 
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tbe  color  of  the  paper;  bnt  if  both  eyes  be  open,  the  spots  will  both  ap- 
poKr  of  their  nntural  color. 

Under  the  same  circumstances  look  at  a  Thitfl  spot  of  paper  with  a  t>in< 
gle  black  spot  on  it.  The  spot  will  of  course  appear  blark,  while  the 
paper  will  he  of  those  uncertain,  mixed  ami  ever  varying  shHdes  which 
we  know  to  be  the  result  of  looking  nt  white  objects  in  this  manner. 
But,  let  the  paper  be  now  brought  so  close  to  the  eye  that  two  images  of 
the  spot  may  be  seen.  Instead  of  one  or  both  images  seeming  black,  ibat 
which  corresponds  to  the  blauk  image  as  seen  thmngh  the  red  gUss  irill 
be  of  a  bright  green,  while  the  other  will  be  of  a  bright  Ted.  This  is  the 
result  we- ought  to  expect.  To  Gk  the  ideas,  and  avoid  troublesome 
phraMB,  let  I  represent  the  portion  of  the  right  retina  on  which  the  imHge 
of  the  spot  falls,  and  I'  the  corresponding  portion  of  the  left  reiina.  Let 
J'  represent  the  portion  of  the  retina  of  the  left  eye  on  which  the  imng« 
falls,  and  J  the  corresponding  portion  of  the  right  retina.  Call  E  and 
E' all  those  portions  of  the  respective  retinas  except  L+I,  and  J-f-J'. 
Then  the  mind  can  make  no  distinction  between  the  impression  conveyed 
by  L,  and  that  conveyed  by  L/,  and  so  of  the  other  portions.  From  the 
arrangement  of  the  glasses  we  have 

On  E  red  light,    on  £'  green  light;     result,  an  uncertain  white. 

On  I  darkness,    on  I'  green  light;     result,  green. 

On  J  red  light,  on  J'  darkness ;  result,  red. 
These  results  correspond  with  the  observed  phenomena.  It  will  be  ob- 
served that  th^  greenness  of  the  apparent  image  of  the  spot  seen  by  the 
right  eye  proceeds  from  the  green  light  which  falls  on  the  corresponding 
point  of  the  left  eye,  where  it  is  not  neutralized  by  the  retl  liglit  of  the 
rigiiteye.  The  result  of  the  previous  experiment  is  to  be  explained  in  a 
sirailar  manner.  [Compare  Dove's  experiineot  of  looking  at  a  green 
pattern  on  a  red  ground  through  red  and  green  glares.  This  vol.,  p.  109]. 
3.  Suppose  now  that  the  green  glats  w  removed,  the  eyes  still  observing 
a  double  image.     It  might  then  he  supposed  that  tlie  red  image  would 

J  reserve  ita  cobr,  since  the  nature  of  the  Hght  falling  on  the  portions  J, 
',  of  the  retinas  is  not  changed  ;  and  that  the  other  image  would  lose  all 
coluration,  since  it  is  now  produced  hy  white  light  on  the  one  retina  and 
darkness  on  the  other.  But  the  real  result  will  be  singularly  the  con- 
Terae  of  this.  The  first  image  will  lose  nearly  every  trace  of  rod,  appear- 
ing almost  perfectly  black,  while  the  second  one  wili  preserve  \U  appartnt 
greenness  in  all  its  brilliancy,  though  not  a  particle  of  green  light  {except 
what  helps  to  form  white,)  can  reach  either  eye !  Vice'versa,  if  the  red 
glass  be  removed,  the  green  image  will  change  to  black,  while  the  red 
one  will  preserve  its  apparent  color. 

[No.  3  may  be  explained  by  the  well  known  fact  that  when  we  look  at 
an  object  placed  so  near  the  eyes  that  a  double  image  is  reen,  the  right 
image  belongs  to  the  left  eye,  and  vice  vorea;  also  that  a  black  object  on 
a  red  field  soon  assumes  a  green  ^Dt,  and  v.  v.] 
CHDcnaT.— ' 

7.  ReaeareKea  on  ths  mutual  rtlatioju  of  the  EqmvalenU. — ^With  this 
title  i.  8.  Stas  has  communicated  the  results  of  a  ten  years'  laborious 
iBreatigation,  devoted  specially  to  the  ezaminadoii  of  Frout'a  often  dis- 
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oiUNd  bypoUiMis.  The  memoir  in  qtMstion  it  one  of  extnuirdinkT^ 
thoroughnew  tod  detail,  which  requires  to  be  carefully  Htodied,  and 
does  Dot  admit  of  an  abstracL  Full  detwls  are  given  of  the  balanoM 
eraplojed,  of  the  methods  of  purifioation  and  analysis  made  Q*e  of;  of  th« 
Tcasttls  used  and  the  change*  vhiuh  the;  undergo;  in  short  of  all  the 
precautions  required  to  render  the  resulta  as  free  as  possible  ftom  erron 
of  obBerTat4an. 

The  result  of  this  imoMnse  and  conscientious  labor  is  that  &er»  it  no 
<onunon  dintor  for  tb«  equivalents  of  the  elements.  In  his  own  words, 
tbe  author  has  attained  "  the  full  conviction,  and  so  &r  as  is  humanlT 
passible  the  perfect  certainty,  that  Front's  law,  together  with  the  modin- 
caUoDS  introduced  by  Domas,  is  nothing  but  a  deception,  a  pui«  hy< 
jtoliieais." 

The  aqnivaleDts  deduced  by  Stas  are  as  ibllowi : 

Potassium,        39*Ifi4  from  tbe  decompoeidon  of  tlie  chlorate. 

Sodium,  28-0& 

Ammoninm,      18'06 

Silver,  107-94 

Lead,  103-46  from  the  syntbesif  of  the  sutpbate. 

"  103-46     "     <•  "  «    nitraW. 

Chlorine,  35-46 

Nitrogen,  14-04 

Sulphur,  1603 

Benelius  found  for  potassium  39-lSO ;  Pelouze  89*156,  and  Marignao 
39-141.  Bycomparing  the  equivalents  of  ammonium  and  nitrogen  in  the 
table  it  will  be  seen  that  the  difference  is  402  instead  of  4-00.  As  the 
equivalent  of  nitn^n  was  deduced  from  tbe  syothesis  of  nitrate  of  silver, 
it  follows  either  that  this  is  ioaccurata,  or  that  tbe  equivalent  of  hydro- 
gen is  inaccurate  by  the  ^^  of  its  value.  Stas  coQiiden  tbe  lut  aa 
probable,  and  proposes  to  institute  a  new  investigation  of  the  compoeitioQ 
of  water. — Seeherehtt  tur  Itt  rapporti  rieiproeiquet  dn  poidt  alomigutt, 
Srttx.  1860,  quoted  in  Jmtr.Jur  prait.  Chemie,  29,  p.  65,  No.  2,  1861. 

8.  On  tkt  poiyalamie  hatu  of  the  nttroffen,  phoiphortu  and  artenie 
MrUt. — K.  W.  HoFUANN  has  given  some  general  views  on  the  structura 
of  the  ammonia- derivatives  which  will  serve  as  a  jiseful  guide  in  the  study 
of  the  immense  number  and  variety  of  new  bases  wiili  which  he  has 
enriched  the  science.  When  dibromid  of  ethylene  C^H^Br,  reacts  with 
a  monamin,  as  for  example  with  ammouia,  either  one  or  two  molecalca 
of  the  latter  are  fixed  and  there  result  two  series  of  sails,  one  of  which  is 
mouatomic  and  the  other  diatomic,  and  the  composition  of  which  ia  ei- 
preised  in  the  following  formulas: 

L  Diatomic  seriM.  II.  Uonatonio  •erios. 


■(C4H4)"  HsNs 
(C*e4)"iH.N9 
(C4H«)"»Ha^s 
(C4H*)"4     "-■ 


Bn 
igj^  ^Ethylene  bases. 

Bl9 


(C*H*Br)  HsN 
■(C4H4Br)»HsN 
(C4H*Br)tH  N 
(CiH«Br)«     N' 


Br  I  Bromethyl 


In  the  salts  of  the  second  series  bromine  may  be  eliminated  either 
wholly  or  partially  aa  bromhydric  acid,  formed  either  at  the  eipensa  of 
water  present — in  which  case  the  atomic  group  HO,  replaces  bromine — 


PhyncM  .and  GhemUtry.  421 

or  ftt  the  flxpoBM  of  ethylene  itaelf^  in  which  cue  vinyl  conponnds  rk 

itroduced.     Two  Dew  groups  aie  formed  in  this  mnaner  which  may  b» 
brmnlated  as  followa: 

ni.  Oisllijl  buM.  IV.  Vinjl  bi 


YC4H1)  HtN 
'(C4H>)9H9N' 

■{C*fli)*     N' 


{C4H«H03)  Q^N  I 
(C4H4[103)iHtN  [ 
(CH4H0a).H  N  I 

(oh^hoj).    nji: 

From  tfaii  it  appenra  that  the  action  of  dibromid  of  ethylene  upon  am- 
monia products  sixteen  hases,  iodependently  of  intermediate  and  secondary 
products.  The  reactions  are  liowever  tnucb  simpler  with  primnry,  secondat^r 
and  t«rtiary  monamins,  the  first  claee  giving  twel7e,  the  second  eiglit,  and 
the  third  four  base*.  The  author  obtained  the  clearest  axpresaion  of  his 
theoreticaf  views  by  operating  upon  triethytamin,  triethyiphonphin  and 
triethylarsen.  When  these  alkaloids  are  treated  wilh  dibromid  of  ethy- 
lene the  following  three  groups  of  compounds  are  formed  : 


IL  BroKtoelkyl-lrieliyliud  talU. 

mtrofen  Hrtcn.  riloiphsnii  hfIc*. 

HCkHtBrXC«H«)iB]Br.  [(C<H.BrXO.H.)sP]Br. 

m.   Oxtthyl-trUthylized  tcUtt. 

HitiofSD  Hiia.  PIxKptwni)  Hrin. 

[(0>H>0)XCiBi>iN]Br. 

IV.   Vi»!fl-tritthyliM^MiU. 


[(C.H3X0<H>))NlBr.  [(C.HiXC.H.)iP]Br.  [(C«H»KC<Hi)iAi}Br 

The  bodies  belonging  to  the  second  group,  in  the  presence  of  other  sub- 
stances, yield  very  elegant  reactions.  Treatment  with  m<»tamines,  mono- 
phosphines,  and  monaraines  transform  them  into  an  inexhaustible  group 
of  diammonium,  diphoHphonium,  and  diarsonium  compounds  on  the  on* 
band,  and  of  phosammoniuro,  pbospharsoniura,  and  atsainmonium  salts  on 
the  other.  Polyatomic  bases  of  a  higher  order  result  from  the  action  of 
the  diamines — ethylene  diamines  for  instanee — upon  the  bromo-ethylized 
•slbi. 

The  denvation  of  the  osethyl  iroDi  the  hnuno-ethyl  salts  has  alreadj 
been  mentioned.    We  have,  for  example,  the  equation : 

[(C4H4Bi)(aH.)sP]Br+HiO»=BH-|-[(C«H*HOs)(C*Hfl)«P]Br. 
The  new  salt  bears  the  same  relation  to  the  bromo-ethyl  salt  which  alcohol 
bears  to  bromid  of  ethyl.     Hence,  as  might  be  expected,  tlie  oiethyl  salt 
may  beconverledintothebromo-eUiyl  salt  by  distillation  with  pentabromid 
of  phosphorus. 

i:&HiB0iX&H.)aP}Br+PBr«=PO>BrH-H01-|-[(&H.BrXO.Ht)sP]Br. 
The  bromo-ethyl  bromids  may  be  regarded  as  tetrethyl  compounds  in 
which  a  molecule  of  ethfl  has  been  converted  into  bromo-ethvL    Nfucent 
bydrogea  converts  tlie  brotno-ethyliscd  bromjds  into  tetreuiyl  bromida. 
1I1UB  we  have : 
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[{C4H4HBr)(C4H.]HP]Br+2H=HBr+t{C«H.)«P]Br. 
In  conclusion  ttic  aiitlior  points  out  tlie  possibility  of  obtaining  Irintomic, 
tetnitoniic  nnd  pentalornii;  bases,  eitlier  tij  ttie  notion  of  ammonia  upon 
more  Liglily  brominatctl  broino-elliyl. bates  or  by  the  same  action  upon 
hatet  containing  two,  three  or  four  equivalent*  of  bromo-ethyl.  TLu>  «e 
might  have  the  reactions  indicated  by  the  equntions 

[(C4n3Brt)n*N]Br+2H»N=[{CjH»)"'Hi>N»]'"Bn. 

[(C*H»Bra)  U»N]Br-|-3H»N=[(C4Ha)i''Bi!>N4]""Br». 


[(C*n4Br)5n!iN]Br+2NHi=[(C4H4)3''n8N»]"'Br». 

[(C.H*Br)sHN']Br+3NH.=[(C4H4)".HioN*]""BM. 
[(C*H4Br).N]Br+4NH»=[(C«H4)"4H.sN»]""'Brt. 

Hofmann  lias  already  obtained  a  series  of  triatomic  bases,  of  vhich 
dietbylentriamin  may  be  regarded  as  especially  worthy  of  notHie.  Tha 
base  has  the  formula 

C8Hi.Na=(C4H0"3  )  jj, 

and  is  the  first  triacid  ammonia.  It  forms  magnificent  salt*,  the  cblorid 
being 

[(C4H4)"jH«N»]C1». 
— Journal  fur  prakt.  Chem^  No.  2,  1861,  p.  110,  and  SitzunffibertchU 
der  A.  PreuM.  Acad,  zu  Berlin,  Oct.  1860.  w.  o, 

9.  On  the  eyanid  of  JSlhyUne. — Succinic  acid  bears  the  same  relation 
to  glycol  whiuli  propionic  acid  bears  to  alcohol.  As  eyanid  of  ethyl  by 
boiling  with  hydrate  of  pot^h  yields  ammonia  and  propionate  of  potash, 
it  might  be  expected  that  uMer  the  came  circumstances  cvanid  of  ethy- 
lene would  yield  succinate  of  potash.  Simpson  has  foundThat  this  is  the 
case.  Thecyani'i  of  ethylene,  as  prepared  by  the  action  of  bromid  of 
ethylene  upon  oynnid  of  potassium,  is  a  semiiluid  brown  and  crj-etjilline 
mniw,  easily  soluble  in  water  nnd  alcohol.  When  boiled  for  some  lime 
with  an  alcoholic  solution  of  caustic  polasli,  ammonia  is  given  off  and 
succinate  of  ]wtaah  fornie<l.     The  reaction  is  expressed  by  the  equation 

C4H4Cy9  +2KUOa+4HO=Csn.KaOB+2NH8. 
— Ztitsehri/l  fhr  Chemie  vnd  Pharmacit,  Deft.  1,  1861,  p.  U.    it.  q. 

10.  On  the  »eparation  of  Mono- Bi- and  Triethylum.in.~-V!hen  iodid 
of  ethyl  is  heated  with  aminoniH,  as  Hofmann  lonj;  since  showed,  bII  three 
ethylnted  aramonias  are  formed  and  these  are  difficult  to  sepurate.  Hof- 
mann now  finds  that  the  separation  is  easily  affected  by  a^ing  oxalHta 
of  ethyl  to  the  mixed  bases.     This  converts  the  ethylamin  into  diettiyl- 

C4O4      1 

oxaraid  {C4ns)s>Na;  the  diethjlamin  into  diethyl-oxamate  of  ethyl 

Ua    I 

C4E*  1 

(  C4  0»       )   y  Oa,  but  leaves  the  triethylamio  unchanged.   The  diethyl- 

l(C.H.).Nn 

oxamid  separates  completely  as  a  white  crystalline  powder  while  the 
other  two  remain  fluid  and  ue  easily  separated  by  filtration.    ThcM  two 
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TOMj  tben  be  lepsrated  by  dutillation,  the  triethylainin  boiling;  at  01°  C. 
and  the  ether  at  260°  C.  Tbe  two  ozamates  may  then  be  cTecompoMd 
by  caustic  potash  and  yield  the  pure  alkaloids. — Zeittchi/t  /ur  Chtmu 
und  Pharmaeie,  1801,  U«fL  1,  19.  w.  a. 

TacwmuL  Cavtarm. 

11.  On  the  Alloy*  ^  Copptr  and  Zine;  by  Frahe  H.  Stores.  (Con- 
cluded from  p.  289.) 

'OnaofUie  mrat  common  compl^ti  igaiDstjrlloir-iiietal  arises  rrom  ■  IrodMCj 
irhieh  aome  ■paciineni  of  it  ediibit  to  become  lo  frinble,  hSlrr  nn  expocure  of  InngK 
or  tborter  duretian  to  •ea-VBtar,  tbai  the  idieeU  maj  readily  bs  brukeD  in  piece*, 
■ometimea  eveD  between  IIh  fiogan.  Attention  hag  recenllr  been  cnlJed  [o  thii 
•abject  by  Bobterre,*  who  would  refer  auch  caaea  more  particulnrly  to  chemleal 
oouditiona  dependm^.  aa  he  (luDki.  upon  the  too  great  proportion  of  line  which  it 
naed  ui  the  preparation  of  the  alloy,  yellow-malal,  ■■  wall  aa  to  cbaogea  of  compo- 
Ution  produced  by  bot  roUiDg. 

"  I  cannot  agree  with  tliia  concloaion.  In  mj  own  opinion,  the  other  altematir* 
which  Bobierre  has  eug^ceslad,  oamaly,  peculiar  arnuigemeat  of  the  moleculea  ot 
which  the  alW  >*  compotud,  fumlbhei  the  true  eipIanDtion  of  the  difficulty.  It  to, 
bowerer.  ponible,  that  at  time*,  when  tbe  tempenture  of  the  reverbenitorj.in  whidl 
tfas  alloy  M  heated  before  paning  to  (be  rolls,  ii  not  properly  regulated,  nuc  may- 
be bomed  off  from  the  eiterior  porUona  of  the  iheet,  and  that  the  allay  richer  in 
copper  which  would  thus  be  formed  may  subaequently  b«  pressed  Into  tbe  body  of 
thaalieet  during  the  operation  ofrolUnjt.  An  alloy  deetitute  of  homogenirity  would 
result  from  thin  treatment  which  could  hordiy  be  durable  in  any  erenU  ItMtUKei 
of  this  sort  niuet  neTxrlhaleM  be  rara,  for  no  part  of  the  procaaa  ia  watched  by  tha 
manuracturera  more  BCrupulou<1y  than  thia. 

"  U  must  also  be  borne  in  mind,  that,  of  the  elionnoua  qnantity  of  yellow-metal 
which  i«  now  used  by  tha  merchant  reasela  of  Qreat  Britaia  and  of  thia  country,— 4lQ 
of  whidi  ii  composed  of  sixty  parts  of  copper  and  forty  parts  of  iJnc,  and  rolled  hot, 
— only  a  compantirety  email  portion  passei  into  thti  friable  condition  to  which  I 
hare  alluded, 

~  In  most  caaes  tha  alteration  which  the  sheathing  underioea  is  gndual  and  regular, 
and  Uia  portion  which  remains  after  tbe  wear  of  sevbr^  years  is  stiil  malleable. 
Indeed,  the  absolute  amount  of  shesUiing  which  becomes  friable  ia  entirely  out  of 
proportion  with  tlie  annoyance  to  which  it  subjects  ship-owners  ;f  for  it  rarely  hap- 
pens, 'Ten  ID  tlie  worst  instances,  that  more  than  one  third  of  the  sheela  upon  a 
vessel  become  friable,  the  remainder  being  in  good  coniiilicin. 

~  Tbe  friabillly  is  therefore  a  purely  accidental  occurrence,  and  by  no  means  a  ne- 
eeaaarj  coneequpitce  either  ofhot  rolhug  or  of  the  presence  of  40iwrcent  of  sine  io 
the  alloy,  as  has  been  implied  by  Bobierre.}  I  am  strongly  of  opinion,  that  it  might 
be  in  erery  instiince  entirely  obrlated  by  methodically  annealing  or  tempering  the 
sheets  of  alloy  in  such  a  manner  that  no  fibres  could  form  in  them,  anil  that  their 
structure  should  be  homogeneous. 

"  BobierTH  in  his  very  able  thesis,  lo  which  I  have  already  alluded,  hns  urged  that 
it  would  be  well  to  discontinue  the  use  of  the  alloy  containing  80  per  cent  of  copper, 
which  admits  of  being  rolled  hot,  and  to  substitute  fur  it  sheathing  prepared  from 
alloys  contHiniug  about  en  per  cent  of  copper,  which  can  only  be  prepared  by  a  moat 
laborious  process  of  cold  rolling.  It  ia  true  that  the  fibres  which  1  have  liercribed 
would  in  this  case  probably  noTer  be  encountered. 


StiU  there  are  sereral  important 

_,. (i  des  Sciences  ds  Pi 

Tha<e  de  I>hyiique  :  Do.  Fhen 


■  Thises  ftttintiei  i  la  Pacull^  dea  Scien 
le  Phy. 


_  __  .  _. „. ...,...,      ...       ._. ;  Imp.  BiuBBail. 

1353.    p.  El. 

t  Whensier  iha  desimction  of  a  portion  of  the  sbealhing  requires  thai  a  ship  be  liaoM 
ip  for  repwn,  it  »  cuslumarr,  since  this  oparaliun  ia  an  eipensive  ana,  to  rashsallM  Iha 
vessel  entirely  i  fur  as  the  Iriable  ■heels  are  inlersperseij  among  the  othen,  and  since  all 
the  sheets  are  somswhat  worn,  it  would  be  bad  eeunoajr  lo  auampi  any  panisl  repairs. 
Of  ooorae  the  owner  of  the  Tsssal  rsgards  Ibe  entire  suit  of  slieailiinf  as  beinf  worn  ou^ 
and  forms  his  ownion  of  lbs  daialuliir  of  r«ilow-nMtal  in  accwdanca  with  iIim  viaw. 

t  Thiaas,  p.  77. 
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ptnbable  tJint  a  test  like  tJie  od«  appbad  to  thii  aUoj  confil  be  fuimd  anjTbm  aUa 
u  Ihe  whiilc  Kriei 

'  It  la  freqiit!iitl7  atated  in  cbcmical  taxt-bnoti  that  yellov-melal  ia  9l**T*  V*" 
pared  fhim  ~  btat-telected"  copper,  and  oni:  ia  leJ  to  infer  that  a  Dietnl  of  pecDliar  po- 
rit;  ia  alone  naed  in  ita  manuraeturv.  HiIb  may  mice  biiTe  t>een  the  caM;  hot  hdc* 
the  immrnM  increase  in  the  iwe  of  thU  alloy,  it  vould  no  loiwer  be  praetinUc  to  ob- 
tain n  Buffiiiient  quantity  of  copper  of  uinfunn  chutncter,  or  indeed  of  any  one  hind, 
from  wliioh  to  prepare  Ilia  liir|[«  quanlity  of  rheftlhing  whtrii  a  UMd.  Ui  an  ertab- 
linhnient  irhere  eiperue  vould  be  a  aeoonilnrjr  cooaideralioa„aa,  for  example,  in  a 
Korernment  vurkalKip,  it  mi({ht  ittill  be  pOHible  to  prepare  an  alluj  eonMantly  from 
the  aama  mvU  of  copper  and  of  line,  in  wliicb  case,  iiltiuiugh  the  amount  of  tine  k>it 
irouM  probably  be  subject  to  coiiiiderable  rariatinn!!,  one  ini)(lit,  neverlhalee*.  kx>q 
be  able  to  eonlml  the  proceie,  and  to  prepnre  an  alloy  of  Ihe  compovition  prupofed 
by  Biibierre,  m>  that  only  trifling  Tarialinns  abould  occur  in  the  conipa«iLitin  of  the 
product.  But  in  ordinary  practica  maiiufketuriTS  are  compelled  to  make  u«e  of  the 
most  vcrierl  kind*  of  copper,  nut  only  because  the  supply  »F  the  best  sorta  ii  limited, 
but  particularly  from  the  fuct.  tlial.  onini;  to  the  cniiipetltlMi  which  cxiat*  between 
tlis  viuHuua  foundariea. — or  rather,  by  force  of  the  laws  nhicb  regulate  anpply  and 
demand. — lliey  are  obliged  to  remeil  Urge  qunntitiea  of  old  copper  aheathui|;.f  tta 
vnipn  of  which  ia  unknown  to  tbem.  hikI  wluch  may  hava  been  originally  prepand 
fivm  copper  of  inferior  quality, 

"Hnw  since  nuny  of  tlie  impuritiea  of  copper  are  eliminated  when  it  unltea  with 
line,  being  thrown  up  on  Iba  aurbce  of  tbe  melted  metal  aa  a  cruat  or  scnm  whirii 
Ii  removed  by  the  workmen.^  and  aa  no  two  aamplea  of  copper  contain  tbe  sani* 
kind  or  quantity  of  impurity,  the  MDOiuit  of  it  removed,  or,  what  is  the  same  thing, 
the  amount  of  copper  left  to  unite  with  a  given  weight  of  titic,g  muat  coDtiniwllj 

"  From  thi*  it  may  easily  b«  Men  how  very  difficult,  if  not  impracticable.  It  woald 
be  tn  obtain  aiiytliiiig  like  oonatant  reaulla,  unleaa  Boma  teat  were  found  by  whiclt 
the  Torknum  might  aacertHln  at  least  approximatoly  the  comporitioii  of  lila  Blloy.| 

■That  it  it  of  the  GrstiniportarKetlintrvery  alloy  oaed  for  rhcHtliing  rliall  piiMtM 
tame  one  constant  cumputition,  so  tliat  it  may  endure  equally  well  no  all  paria  of 
the  vesaul,  and  that  n^>  vultiiic  aclion  mny  occnr  between  the  metal  of  diSercnt 
sheets,  is  a  point  too  obvious  to  be  nienlloned. 

'It  might  still  be  urged  anintt  yellnw-melal.  that  the  admixture  of  other  motab 
— of  kinds  capable  of  minting  with  it — ivhicli  may  Fiave  been  derived  from  tha 
eop|ier  used  iu  its  preparation,  it  a  serioua  objection  to  its  use.  Thia  is  (rue.  and  tb* 
remark  applies  witu  equal  or  even  grenter  force  to  all  tbe  alloya  uaed  for  theathing; 
it  muHt  alwaya  depend  unon  the  condition  of  copper  metallui^.  It  would  apiriy 
toora  fiircibty,  for  example,  to  Ihe  luw  grade  brass  nhlch  Buhierre  has  prupoFcd  to 
aubiltlule  fur  the  ordinary  shesthlng  metal ;  for  since  Ihe  "  lerl  "  by  meant  of  which 
(ouodera  are  enabled  to  prepare  tbe  alloy — yellow-uictal — of  conttant  cuapttulioa 

*  An  allojr  of  consisnt  conipoiition  might,  however,  poisiblj  be  prepared,  by  addir« 
known  qnaniiliet  nf  mrlied  ciippe'  tii  dFrarmiaed  volumes  of  molisn  yellowpwial  nhicS 

rerompacl" — prodael  i>  obtained  bymutltitg 

. ._ .  je.  cil.,  8  386),  ihnt  nerferily  pur*  rapper  ran 

I  up  from  IS  to  15  per  rem  more  liiip  than  Impure,  arid  mill  afford  a  piwJuci  aritetur 
cuiur.  more  tenarious  and  more  msKeahle 

4  Much  line  nlsn  is  lust  in  ihis  eaie,  both  by  alloying  with  the  Ibreign  metal  and  hj 
•nitinc  Willi  any  oiygea  wbifh  may  have  been  cumEiinnl  with  the  Inner,  Aa  tha  wait* 
men  say.  Impure  rapper  ■*  bnms  np  "  a  great  deal  of  xinc. 

B  It  moat  ba  wall  uiiilrrsluod,  however,  that  aa  a  rule  mnnnbetnrers  of  allnytofraiMr 
and  sine  Dlwayinaetbaliarteupperihe)mniiblatn,«iiceiiisgeneni1Umi'reecimontP«l 
liirihvra  loduto  Fur  the  parar  tliisBelal  is.*oraurh  the  greater  will  beihelmal  amoaiil 
oralkiyvbtalaadby  tha  Has  ofa  given  weigliiorif,  or,  In  other  word*,  iba  lun,  meaiioneil 
In  ibe  piacediDf  atlaa,  wUek  wuald  oooor  Ihim  aliminaiion  of  impnriliea,  witl  b*  tmallar. 


Storer  on  tlu  Alloys  of  Copper  and  Zinc.  4SB 

Mnoot  ba  obUiiMd  if  maUIa  ars  pnaoit  Thkb  mre  iDcaiwU*  of  mixinf  in  all  ptoi 

ponioDs  with  this  idlny,  in  wiiicli  event  urull  partidei  of  the  fm-eigii  Rubalanca* 
vnaM  be  fiiunJ  ii-rvgutiirlj  tluMolinnted  upon  tlie  fractured  aurlhce  of  the  tiwl  ingot, 
manufacturecv  are  eniibled  to  fucertain  at  once  trhetkier  or  no  a  girtrn  rample  of 
cappiT  U  Hiitablfl  fur  (ha  preparation  of  yeliov -metal.    WheneTsr  it  is  fbund  that 

MUi^factory  teats  cuinol 

foundar^  uhI  applied  to 

of  the  brass  in  question  nre  Kntivn. 

~  It  does  not  appenr— at  all  vtvtiU  it  has  nerer  buen  proved— that  an;  wrlow 
iDJorr  rcBolts  in  prnctiea  fWim  the  iis»  of  the  most  varied  kinds  uf  cnpper.  so  long 
M  thej  aSirJ  the  desired  homogetuma  alloj  containing  40  per  cent  of  ^nc. 

"  I  do  Dot  wish  tn  denj  tliat  hurtful  liApuritles  mav  at  tiroes  oecar  in  y  el  tow-metal, 
in  Bpite  of  the  te't  In  which  T  have  so  frequentlr  afluded.  Most  pniUiblf  the  Terr 
rare  txm  in  vbieh  this  alloy  v/ean  out  irrEgularljr.  portions  of  the  sheet  bvlog  mudl 
eorroded.  while  other  partii  are  scarcely  at  all  acted  upbn  and  baTO  prewrved  Ibsir 
original  color  and  malleaUlity,  rasy  be  referred  to  the  irregular  dilTiitiiim  of  sneb 
impurities  tbmnf^iout  the  mass  of  alloy  of  which  (be  sheet  was  formed;*  but  tbeir 
influence  must  be  regarded  as  being  uf  very  slight  importanc*  ia  comparisoD  wilb 
the  changes  of  structure  whicb  have  alreaiiy  been  discussed" 


A  ddtailed  sccoant  of  the  method  of  nimlysis  employed  [humid  owaj 
by  means  of  iron]  and  a  list  giving  the  composilion  of  tlie  different  alloys 
examined,  follows.  As  also,  comnieDts  upon  the  violent  aittion  whidi  n 
obMrred  when  anc  and  copper  enter  into  combination  with  each  otb«r, 
mA  upon  the  remarkable  tendency  to  separate  into  ]ayer«,  according  to 
their  relative  specific  grnvity,  tvithoot  combining,  which  these  melels 
extnbit  wlien  not  mixed  togetlier  bv  stirring. 

"  It  is  doubtless  this  tendency  of  ibe  metals  to  remain  imraiiteiJ  in  sep- 
arate layers  when  not  sulijeoted  to  agitatioD,  wliicb  has  led  several  chem- 
ists to  believe  that  the  alloys  of  copper  and  lioc  are  apt  to  separtite  by 
eliqiiation  into  two  portions  respectively  rich  in  copper  and  ziitc;  from 
wlnuii  they  have  inferred,  as  I  have  previously  remarked,  the  existence  of 
dellDite  compounds." 

Tbe  color  of  the  alloys  is  next  considered. 

"  The  most  contradictory  statements  have  been  made  by  different  ob- 
•errers  in  regard  to  variations  of  color  among  the  Alloys  of  copper  and 
nnc  In  the  specimens  which  I  have  myself  prepared,  no  nbnipl  change 
or  peculiar  moditiuation  of  the  true  color  ia  to  be  perceived,  although 
some  very  striking  superficial  characters  present  themselves.  Starting 
from  the  red  of  pure  copper,  the  color  of  the  alloys  is  less  red  and  more 
yellov  in  proportion  as  they  contain  more  zinc,  until  an  alloy  containing 
75  or  80  per  cent  of  copper  is  reucbed,  the  color  of  which  is  slmoet  pure 
yellow  ;  beyond  tliis  point,  as  the  proportion  of  zinc  contained  in  them  is 
increased,  the  alloys  liecome  less  yellow,  with  perhaps  a,  tinge  of  green, 
and  more  white  continually,  and  this  by  the  most  gradunt  stages,  nntil 
the  well-known  white  alloys  are  readied.  These  remarks  reft;r  to  Uie. 
eolor  of  polished  surfaces  as  obtained  by  the  use  of  a  fine  file." 

In  several  of  the  alloys  however,  especially  in  those  containing  about 
equal  parts  of  copper  and  ^nc,  a  beautiful  yellow  or  sometimes  gray  irid- 

■  It  is  nm  hnpnerible  that  ib*  innll  smonnt  of  silver  which,  u  is  well  known.  Is  pre- 


npun  ih 


n|  of  ■hip*,  n 
ined  and  ran 


•xt«nt  in  reltow-metBl  which  hji  l»eait  repnmilr  ined  and  raiaelied.  ihal  Uie  ihirabilitr 
«r  th>  laner  may  be  H>rio»ly  impsirad  ihsFebf.  it  is.  Jviwever,  niuaKy  pnihable.  and 
Mfhapa  owre  so,  that  llie  greater  part  of  thi*  silver  ia  TtiiainatH  in  tbe  pieaaratioa  niF  tbe  - 
allor.wlieit  the  DUnMiallafaMd»iUi  sine. 
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tutal  film  fomia  opoii  the  Bnrface  of  the  moUl  daring  the  proeen  at 
cooling.    Thia  is  prottably  due  to  oiydation. 

"  Marked  cliangea  not  only  of  color  but  bIm  in  other  of  the  physical 
properties  of  some  of  these  alloys  may  be  produced  by  Tarying  the  toa- 
ditions  iu.  whiuh  they  pass  from  the  liquid  to  the  solid  state.  Tbeae 
changes  nre  very  peculiar  and  are  erideotly  of  great  importance,  not  nnlj 
in  their  practical  Dearing,  but  also  from  afibrdiug  another  instance  of  the 
phenomena  of  '  tempering'  which  may  posaibly  be  of  consequence  in  tha 
study  of  this  most  difficult  subject.'' 

"In  prepuing  the  white  alloTa  ooDtaioio;  ten  thu  4 S percent  of  linc,!  haTa  Ira- 
quentl}'  oburred.  upon  Ihg  ODdcr  inr&fe  of  the  iheet  obtained  br  pouring  ofF  the 
Uqaid  tXioj,  a  tbio  layer  of  a  aoft,  twucium,  nialleabla  alloy,  of  s  ;clio«  color. 
The  formation  of  thia  singulu'  sheet  was  at  first  allributMl  to  eliquatinn  :  but  ai  it 
was  difficult  to  conceive  that  an  alloy  apparentlj  richer  in  copper  should  remain  at 
the  surfiiot  of  the  metteil  oiaw  in  the  criiclbte. — vhich  mual  hare  been  the  ease  in 
onler  Ibat  it  should  fono  the  bottom  of  the  iiKot, — it  was  thought  poraibte  that 
rolatiliialion  of  the  linc  might  luive  increased  the  proportion  of  oipper  at  the  mr- 
face  of  the  melted  alloy.  In  ordsr  ti>  decide  this  question,  a  nesr  series  of  albijs 
was  prepsred.  extending  from  the  one  obtained  by  melting  together  40  parts  of  cop- 
per  plus  SO  parts  of  sine  to  the  mixture  of  SB  putt  of  capper  and  it  parts  of  line; 
— each  alloy  being  made  from  a  mixture  cimtaining  one  per  cent  more  copper 
than  that  used  in  prepviog  [be  preceding.  After  thnronsch  stirring,  the  alloys  oera 
cut  into  ingots  of  about  Dve  poonde'  weight.  In  the  first  lour  of  thare  lUloys — 
from  40  to  44  per  cent  of  copper — the  yeluiw  film  was  Tery  elearty  defined  on  the 
thrra  tides  of  the  ingot  w)iich  had  come  in  contsrt  with  the  metal  of  the  mould, 
while  oo  the  upper  surfiuw  of  the  in;;ot,  which  had  cooled  in  contact  with  the  ur, 
no  trace  of  it  could  be  detected.  This  yellow  film  it  usually  of  extreme  tenuity, 
hardly  azceading  one-^xtaeuth  of  an  Incn  in  thickness  In  any  of  the  imtanres  which 
I  lia«e  ofaaeTTSil.  It  is,  howerer,  so  very  clearly  defined  in  the  white  allnys  con- 
taining 40  to  45  per  cent  of  copper,  being  readily  bent,  cut,  or  filed,  while  tha 
nmainder  of  the  alloy  is  aicMdingty  hard  *nd  brittle,  that  no  question  as  to  its 
Identity  can  possibly  be  entertained.  In  the  ailoja  containing  more  than  60  per  cent 
of  copper,  whidi  ere  oalarally  of  a  yellow  color,  it  is  not  so  eaiy  to  detect  a  similar 
fflm.  In  the  aeries  of  ii^ta  jost  menlioned.  it  could  nererthelMS  bs  traced  at  br 
up  as  the  aIlo_y  prepared  from  114  parts  of  copper  plut  48  p*rla  of  tine 

"  An  experiment  made  b  order  to  nscertnin  whether  this  soft  modifl««tinr  of  the 
alloyi  could  be  obtained  at  will.ai&rded  no  positive  reauk  An  alloy  of  4i  parts  nf 
copper  plus  S8  part*  of  itnc  being  preptrcHt,  a  portion  of  it  was  poured  by  ttnall 

1 ;-i-  ^  [j^  mij,  ^f  jyij  ^,[,r.    TliB  aurraeea  of  many  of  the  grannies  thna 

rue  of  the 
le  granalea 
upoa  cold 

npon  the  inft^ior  inrfaoas  of  these  sheets,  but  above  it  the  alloy  was  white  and 
bfitt'a  Ajiotbir  portion  of  the  melted  alloy  was  east  in  an  in>a  inaot-monld  which 
bad  previonsly  been  healed  'black-hot.''  IIm  yellow  Sim  was  still  formed  whera 
tb*  alloy  came  in  contact  with  the  ingot-mould;  it  was,  however,  exceedingly  thin. 
On  pouring  eome  of  the  remaining  alloy  into  a  cold  iron  mould,  a  yellow  film  of  tiM 
ttsnal  thicknete  was  obtained. 

~  Altboi^  the  phenomena  of  trmpering  exhibited  in  theee  alloys  are  more  mKlily 
pareaived  among  thnae  the  normal  color  of  which  is  white,  it  it  highly  probatile  that 
all  the  alloys  are  liable  to  have  their  physical  ]»vperties  influenced  to  a  greater  or 
lest  extent  from  this  cause.  This  would  appear,  not  only  from  the  evident  analogj 
of  these  phenomena  with  thoae  which  are  known  to  occur  with  alhiys  of  copper  and 
tin ;  *  but  Dntttiittoyt   hat  already  tbowo  that  ordinary  bnuB,  copper  U  to  70  par 

■  Fid.  d'Areet  In  ZKettowuin  dt  riadntlnt  MauufaamTttrm,  tic,  z,  SDO,  Alt.  TItsi  riiss 
(Paris.  BailMra,  1S4I);  alio,  Attn.  Ch.  M  Pkn.,  A)  liv,  331.  8as  alsa  I>dim««ot, 
.!».  Ci.sli>l^,[a.}v.)I».  t  jUi.  «iL,  p.  ne.  K  rotlida  No.  6. 
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Milt  ploB  BDc  to  to  IS  per  eest,  it  reodared  toftar,  laaa  taueioqa,  uid  Ian  deiua  bj 
tempsring  it ; — •  iket  wbich  Unilet*  luu  verj  pmperlj  urgnf  ta  eipluiation  of  tbe 
diSercncsi  batweea  MTCTftl  of  the  ipeciSc  pvvities  of  Klloja  of  copper  and  lino  ob- 
~~rTed  bj  himself,  and  the  namberg  which  hud  been  preTiouBly  obuinod  bj  other 


;  for  tbougfa  ttill  to  raft  thnt  it  oould  be  filed  irithnot  an/  very  great  trouble, 
deatooyad  at  ODce  the  edgea  of  cutting  inatrament*,  though  tbe  latter  wtre  ^reil 
npered.    Thi*  pecaUftnly  appoui  to  b«  conaacted  vilh  the  libroaa  structure  of 


biitiHelCt  It  i*  alao  tbe  matt  probable  eipluintioa  of  the  alloya  of  abnormal  color 
Thick  be  bM  deaoribed.  I  dioDld  obrarve  in  this  connecttoa,  tliat  in  tlie  allnja  of 
li|{bt  Tellow  color  the  jellow  appeara  to  be  made  much  Jueper  vben  (be  nllnj  ia 
ttrooglj  oompfewed.  •«  wben  eat  vith  a  cold-cbiMl  or  hammered.  ]  ma;  aUo  inci' 
dentdl^r  mentiDn,  that  In  the  ■erica  of  alloja  vhich  I  have  prrpared,  a  congtantlj 
ncreaaed  degree  of  hardneaa  haa  been  obeerved.  in  proportion  to  the  aniouat  of  lino 
contained  in  tbe  alloj, — at  leant  M  for  aa  the  brittle  vhite  alloya,  wbieh  are  ao  hard 
HaX  an  ordinary  file  mahea  little  or  no  impression  upon  them;|  a  result  wMdl 
agree*  vith  thoM  of  Karat<n.S  of  Mallet.)  and  of  Quettier.^  CiWert  and  John- 
waa**  have  reeeotlj  atterapted  to  express  these  differences  niinnricallj.  Tbe  alloy 
eontaining  fi4  per  cent  of  copper,  which  ia  ttill  fto  tenacious  tliat  amafl  bits  ouinot 
readily  be  brnkeo  from  it,  was  foond  to  be  exceedingly  difScult  ti 
diuet;  for  though  ttill  ao  raft  that  it  oould  be  filed  withnnt  an;  «i  .       .... 

H  destotjyad  at  ooee  the  edges  of  cutting  instraments,  though  the  latter  wtre  well 

tempered.    T" •--  ^.  -  ..   ■  .-  ■  -!.<  ....  ^<- -. -» 

the  alloy." 

12.  Preparation  of  Oxygen  on  the  Great  Scale. — In  addition  to  the 
sew  methods  of  obtaioing  large  quantities  of  oiygen  which  were  reported 
on  page  280,  Dbtille  and  Dbbhat  have  now  published  an  elHborate  ar- 
ticle containing  die  details  of  their  labors  upon  this  subject  to  which  we 
woald  call  the  stteolion  of  technological  choraists.  In  this  memoir,  which 
forms  *  part  of  their  remarkable  monograph  upon  the  metallurgy  of  pla- 
tinuo),  &&,  they  have  studied  the  compHralire  merits  of  all  the  industrial 
processes  of  manufacluriug  oxygen  which  were  known  heretofore  and  of 
the  methods  which  they  have  themselves  devised, — with  a  view  of  ena- 
bling any  manufacturer  to  decide  which  process  may  be  best  suited  to  the 
locality  or  circumstances  in  wbich  he  happens  to  be  situated.  They  de- 
scribe also  a  method  of  prepsring  oxygen  from  chlorid  of  lima  which 
■eems  to  be  well  adapted  for  laboratory  use,~-when  heuted  to  low  rednoH, 
chlorid  of  lime  (bleaching  powders)  gives  off,  per  pound,  from  twenty  to 
twenty-five  litres  of  oxygen.  This  gas  is  mixed  with  a  lillle  chlorine, 
from  which  it  may  be  freed  by  washing  with  an  alknline  solution,  or  bet- 
ter, the  formation  of  this  impurity  may  be  prevented  by  adding  enough 
slaked  lime  to  the  chlorid  employed  that  this  shall  be  strongly  alkaline; 
if  this  precau^on  be  attended  to,  the  operation  may  be  conducted  in  iron 
Teasels.     It  is  of  importance  only  to  avoid  heafing  the  mass  to  the  fusion 

•£<ie.dt.p.BM  , 

t  I  have  BMind  it  imposaibta  to  conitruct  a  carve  of  any  rernlarily  from  the  obaervitians 
et  this  ehemiai,  aJlhixq^  i(  is  lolerablv  clasr  ihat  lbs  Rrealeat  eondenniion  ii  at  a  piiini 
■OQMwhere  below  the  alloy  compnsed  of  eqnsl  cquivaMnia  at  copper  and  line,  indihat  ' 
bemraen  this  point  and  pure  copper  the  opeciGc  araviiy  gradually  incraaaiH  with  Hme  de- 
fn«  of  legnlaiily  in  pmponioii  as  (he  anoant  'if  copper  incrsaaei  Among  the  ubmrved 
■osdfic  gravities  of  the  white  alloys  rir>h  In  line,  ihera  is  no  recnlarily  nhalsoever.  The 
dwenainalion*  of  Mallet  are,  nerenheles*,  anqUBstionabty  ihe  best  which  hnve  aver 
been  OHde;  poaaiblT  ibej  era  the  best  which  oould  be  mad*  in  any  case.  At  all  events, 
taw  chemists  ere  in  the  position  to  imprave  upon  the  mslhod  of  preparing  alloys  whi^ 
wta  employed  by  tbis  dialinniahed  obearvra. 

1  FroB  ibis  cstcnry  the  alloys  audiSed  by  tempering  must  of  comae  be  eieepted. 

t  Lob  oL,  8.  XO. 

1  Loe  dL,  p.  307  j  also  Gnalln's  Handbook,  (Cavendish  8oa.  EdiLj  v,  479. 

T  Lee.  at.,  /nnm.  **  Lee.  ciL,  p.  19V. 
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point  of  the  eblor^  of  ealciuin.  The  ckloiDation  may  «reii  hi  mada  in 
glnsa  vMsels.  The  production  of  oiygeo  from  this  tource  is  rety  regular 
and  unnttended  with  dnnger.  The  proceu  is  moreover  economical  ■• 
compared  with  those  cotnmoQly  employed  by  chemista; — in  the  experi- 
ments of  the  BUthon  the  cubic  metre  [39316  cubic  feet]  of  oxygen  when 
prepnrod  from  blnck  oxyd  of  manganese  cost  aboat  four  trance,  from  chlo- 
rid  of  lime  five  frnnca,  while  from  chlorate  of  potaah  it  could  not  be  ob- 
tained for  leu  than  ten  francs ;  but  the  proceu  is  nevertheloas  far  mor« 
expensive  thnn  their  aulphuric  add  method,  the  cubic  metre  of  oxygea 
hnving  coxt  in  this  cute  not  more  than  one  or  two  francs, — and  in  prao 
tice  the  price  would  probably  be  much  lees  than  this,  since  the  sulphuraaa 
acid  miglit  readily  be  utilized. 

It  is  worthy  of  remark  that  the  oxygAD  prepared  from  sulphuric  acid 
can' be  ea«ily  obtained  in  a  state  of  cliemical  purity. — that  made  from 
'   black  oxyil  of  manganese  is  always  con  tarn  iniited  with  nitrogen. —vIdii. 
di  Chim.  et  Pht/>.,  [3],  lii,  97,  Jan„  1881. 

13,  On  tlu  "  Stoeel  Fermtnlalion"  of  Milk. — On  the  occanion  of  a  dia- 
cuaaion.  upon  the  conditions  requisite  for  the  preparation  of  butter,  which 
took  place  at  the  meeting  of  the  convention  of  Swedish  Agriculturalists, 
in  18G8,  it  occurred  to  Prof.  Albxandir  MOLLkia  of  Stoukholm,  that 
the  simplest  explanation  of  the  multifiirious  appearances  which  roitst  be 
noticed  and  the  precautions  to  be  followed  in  the  preparation  of  good 
butter,  was  to  be  found  in  the  supposition  that  the  original  albuniinous 
envelope*  of  the  f«t  globules  in  the  milk  must  undergo  a  solvent  fermen- 
tation before  the  butter  can  be  collected.  In  proof  of  this  view  he  now 
ofi'ers  experimental  results,  of  which  the  following  table  is  an  abstract ; 
As  MitRcherlich  proved  long  ago,  ether  dissolves  only  mere  traces  of  fnt 
when  shaken  \i  ith  milk  as  it  comes  from  the  oow,  and  dissolves  so  much 
the  more  fat  in  proportion  to  the  length  of  time  that  the  milk  h°j  been 
ke^ 

This  milk,  which  for  the  sake  of  convenience  had  been  diluted  with 
ma  equal  volume  of  water,  gave  up  to  ether  in  the  mth  hour  after  milking, 
in  the  pth  hour  afier  it  had  been  diluted  with  water,  and  after  it  had  bera 
mixed  with  ether  for  one  hour,*  /per  cent  of  faL 

No.  m.  *.  / 

la.  2  1  O'fifi 

h.  14  18  1-28 

So.  IB  1  0  86 

b.  S8  21  1S2 

C  ei  44  3-08 

So.  66  1  2-60 

&  86  1  4-5S 

C  100  1  456 

The  temperature  of  the  laboratory  during  these  experiments  was  16°  C 

[=S9  F.].     No.  3a,  rurdled  while  being  shitken  with  ether,  Sb,  and  3e, 

•wen  already  sonr;  the  other  ramples  were  fresh  and  sweet  when  treated, 

[•  By  long  continowl  di^tkin  with  etber  ths  latbor  shnm  tlist  niiieti  tarfsr 
atoaimts  of  &  than  tboM  indJealed  in  th*  t&ble  maj  be  ebtaioed.  Thu  has  liow* 
•var  no  iuunadiate  Iwaiiiig  upoo  tba  point  in  hand.  r,a.a] 
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Allhongh  tb«  BpeeineTia  came  frorn  tliree  different  millings,  the  multa 
mnjr  DtivertlieltM  be  reg&rdeil  m  a  conttnuouB  aeries  ij  determinations  of 
tiie  Bolubititj  of  the  tut  in  milk  nhi(;h  liail  been  kept  from  two  to  109 
faoun.  The  solubility  of  the  fat  increased  irith  tlie  age  of  the  milk,  from 
O'ftfi  per  cent  in  that  kept  for  two  hours,  to  4'G6  per  cent  in  thnt  kept 
during^  100  honn>,  evidently  in  consemience  of  the  destruction  of  ifac  en- 
Tclopea  of  the  pnrtides  of  butter,  nhiuh  hud  meanwhile  been  going  on. 
It  i»  probable  thitt  this  solution  of  the  coverings  of  the  particles  of  bnt- 
ter  n  attended  with  oxydation,  for  the  nir  of  the  vesnels  in  which  the  milk 
waa  preserved  contained  less  oxygen  at  the  close  than  at  the  commence* 
ment  of  the  experiment;  from  the  experience  of  dairies  it  is  also  to  be 
inferred  that  the  aolatioii  of  the  envelopes  of  the  particles  of  butter  ii  re- 
tarded both  by  low  and  by  high  temperatures.  Perhaps  ihis  solution  is 
independent  of  (he  ordinfiry  acid  rermenCation,  but  s  more  probxlile  sug- 
gestion is  that  the  envelopvs  of  tie  fat  globules  may  be  the  substsnca 
wbich  excites  the  acid  fermentation  of  Uie  milk  sugar,  in  obe  stage  of 
which  the  easeine  is  congujated. 

The  described  solution, — or  rmher  alteration,  which  the  author  propo- 
ses to  designsCe  as  the  "sweet  fermentation  (5fit«r  O&hrwig)  of  milk" 
must  l>e  of  irnportnnce  in  explHining  the  rationale  of  the  preparation  of 
butter, — in  which  the  chief  object  is  to  accumulate  the  fat  particles  with- 
out at  the  same  time  collecling  nny  admixture  of  caBeine.--VouniaI  f^ 
praktitehe  Cfiemif,  Ixxiii,  13,  1861,  No.  1. 

14.  Product*  from  the  eombustion  of  Ounpowder  under  difftrent  prrii- 
vret;  by  B.  F.  Craig. — The  perusBl  of  the  paper  of  Bunsen  and  Schis- 
koff  on  "The  Chemical  Theory  of  Gnnpowder,"  whose  publication  about 
two  years  ago  attnicted  much  attention,  (This  Jour.,  [2],  xxvi,  106].  led 
m«,  as  it  no  doubt  did  others,  to  make  some  eiperitnenta  on  the  residues 
of  exploded  powder. 

The  investigations  of  the  above-named  chemists  were  made  on  the  pro- 
ducts of  gunpowder  which  had  been  burned  in  small  quantitieis  and  un- 
der  very  slight  pressure,  aud,  in  concluding  their  paper,  they  advance  th* 
supposition,  (hat,  under  a  difl'erence  of  circunlstance^  the  products  may 
be  essentially  different  from  those  which  were  obtained  hy  themselrcs. 

Buch  is  actually  the  case,  for  the  solution  obtained  by  washing  n  gun 
with  well  boiled  distilled  water,  immediately  after  its  discharge,  and  filter- 
ing while  hot,^will  be  found  to  contain  sulphurct  of  potassium  with  very 
truall  quantities  of  other  substances,  while  Bunsen  and  Suhishoff  found 
their  residues  to  consist  mainly  of  sulphate  and  carbonate  of  potash.  This 
difftirence  is  what  was  to  be  expected  from  our  knowledge  of  chemical 
Ikwa,  and  it  is  also  to  be  observed  that  the  prodiicls  of  combustion  in  the 
gun  vary  somewhat,  according  as  the  explosion  takes  place  under  a  greater 
or  leM  pressure.  Thus  in  firing  with  a  shot  very  heavy  in  proportion  to 
the  charge  of  powder,  as  tn  firing  a  mortar,  the  waahingti  of  the  piece  are 
found  to  be  of  a  briglit  green  coTor,  while  the  ordinary  washings  of  a  gun 
■re  colorless  after  the  suspended  carbon  has  been  allowed  to  settle,  or  has 
been  removed  by  filtration. 

The  color  above  spoken  of,  is  exactly  the  tint  of  a  solution  of  a  sesqui- 
•sU  of  chromium  ;  it  is  not  impaired  by  filtration  of  the  liquid,  but  dis- 
appears in  a  few  hours  by  exposure  to  the  air,  and  immediatdy  bjr  th* 
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action  of  acids.  Hie  cswe  of  this  color  seemed  to  me  at  fint  obscnra, 
but  I  fouod  tbu  hy  adding  s  very  minute  quaolity  of  freshly  precipitated 
sulpburel  of  iron  to  solution  of  protosulpburet  of  potassium,  tbe  same 
color  was  produced,  and  a  sensible  trace  of  iron  may  always  be  found  in 
guo  powder. 

A  greeoisb  color  is  frequently  obeerred  vhen  sulphuret  of  iron  is  pre- 
cipitated in  the  presence  of  an  alkaline  sulphuret,  but  as  it  disappear*  oa 
stJtnding,  it  has  been  commonly  attributed  to  tha  presence  of  particles  of 
sulphuret  of  iron  held  in  suspension,  an  opinion  which  must  be  erroneous, 
since  I  have  obtained  a  solution  of  iron  in  sulpfaaret  of  potassium  of  an 
intensely  green  color  perfectly  clear  and  transparent,  and  permanent  for 
many  days  in  a  sealed  tube. 

Why  this  green  compound  should  be  formed  under  some  oircnmstao- 
cee,  and  not  under  others,  in  a  mortar,  and  not  in  a  cannon,  is  not  insus- 
ceptible of  explanation. 

It  has  been  shown  that  when  powder  is  exploded  under  slight  pressure 
the  alkaliae  metsi  remains  in  large  psrt  as  a  sulphate,  bnt  under  higher 
pressure  and  corresponding  temperature,  it  is  reduced  to  the  condition  of 
a  sulphuret  Now,  by  aaalogy,  it  would  seem,  that  with  the  ordioair 
charges  of  a  cannon  or  musket  the  iron  is  not  reduced  to  tlie  state  of  sul- 
phuret, but  if,  as  is  oflen  the  cue  in  a  mortar,  the  projectile  is  fifty  times 
tha  weight  of  the  powder,  or  upwards,  the  gases  are  brought  to  a  state  of 
great  tension  before  the  shot  moves,  and  in  tliat  state  of  things  the  car- 
Don  is  completely  converted  into  carbonic  acid,  and  tha  iron,  as  well  as 
the  potassium,  brought  to  tlie  condition  of  sulphuret. 

SmithsoDiiD  Laboratorj,  Wuhingtoo,  D.  0,  OcL,  iseo. 

16.  Oa  the  AnuiunU  of  Ltad  contained  in  tomt  Silver  Coitu;  br  Eliot 
and  Storkr. — The  determination  of  the  amount  of  lead  in  American  sil- 
ver coin  WM  snggeated  to  the  authors  by  finding  half  of  one  per  wot  of 
lead  in  a  sample  of  zinc  such  as  is  used  at  the  United  Stales  mint  for  re- 
ducing chlorid  of  silver.  (See  their  Memoir  on  the  Impurities  of  Com- 
mercial Zinc  in  Memoirs  Amer.  Acad.,  [n.  a],  viii,  61 ;  also  ibis  Journal, 
[2],  xxxi,  142).  For  the  sake  of  comparison  other  coins  were  subse- 
quently exaufined. 

Fcrenlof  Lead 
Kind  of  coin.  in  Ui*  eoia. 

1  American  half-dollar  of  1621,  .        ■        -        •  0310 

30  "         five-cent  pieces  of  1833,  ...  0-209 

10  "         ten-cent      "      of  1854,    -         -        -  0-228 

S  "         twenty-five  cent  pieces  of  1858,       -        -  0231 

"Fine  Silver"  from  the  U.  8.  Assay  Officein  N.  York,  1860,  0101 

1  Spanish  dollar  of  1 793,  Carolus  IV,  -        -  0-056 

1  Mexican     "       "  1828, 0043 

2  EnglishShillingsof  181«,           ....  0-486 
1  French  five-franc  piece  of  1662,  Napoleon  III,          -  0-428 

On  tbe  suppodtion  that  tbe  zinc  nsed  in  the  reduction  of  the  silver  is 
the  source  of  the  lead  in  Uie  American  coin,  the  authors  calculate  the 
amount  of  lead  which  would  thna  find  its  way  into  the  coin.  Their  me- 
moir, already  dted,  gives  the  per  cents  of  lead  found  in  two  specimens  of 
Vieilla  Montagne  line;  if  aoo  of  the  best  quality  (containing  0-292  per 
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eent  of  lead)  Iiad  been  ased,  the  (ilver  coin  vouM  hare  contained  0-1118 
per  c«Dt  of  lead  ;  if  the  second  quality  (contaiaiag  0494  per  cent  of  lead) 
Dsd  bwD  eniplojed,  the  coin  would  have  contained  0268  per  cent  of  lead. 
Between  these  two  limiti  all  their  det«rniinHtioiiB  of  lead  id  American 
ulyer  coins  lie.  Id  offering  thii  explannlion  of  the  occurrence  of  lead  in 
American  silver  coin,  the  aiftliora  would  by  no  means  afiirni  tliat  the  linc 
M  the  excluKire  source  of  this  impurity,  for  it  i*  not  at  all  improbable  that 
a  portion  of  the  lead  is  derived  from  the  lenden  vats  in  which  the  redno- 
tion  of  the  chlorid  of  silver  is  effectod,  or  from  the  sulphuric  acid  which 
is  used  to  excite  the  reactiuD.  The  process  of  analysis  was  such  as  to 
permit  the  separation  of  the  gold  contained  ia  each  kind  of  coin.  A  di»- 
tinul  button  of  metallio  gold  ves  obtained  in  every  irstanco.  before  th« 
blowpipe,  but  the  amount  of  gold  varied  to  a  considerable  extent ;  it  waa 
abundant  in  the  American  and  Spanish  coin,  less  wsa  observed  in  the 
English  nnd  Mexican,  and  but  little  in  the  French  coin  or  in  the  American 
fine  silver.  Brtlel  has  remarked  ''  that  tlie  process  of  separating  lead  and 
silver  n>»s  less  perfectly  executed  in  tho  ages  of  antiiiuity  than  is  at  pres- 
ent the  ease."  (KanUn  u.  Dethen^t  Arc/tiv.  fur  Mmtralogie,  etc.,  1 844, 
xviii,  609),  yet  iu  none  of  the  recorded  analyses  of  ancient  silver  coins 
has  any  one  detected  so  large  an  amount  of  lead  aa  the  authors  have 
shown  to  occur  in  American  fine  silver  of  the  year  I860,  if  a  single  analy 
sis  of  Prof.  Draper's  be  excepted  which  gave  nearly  three  per  cent  of  lead 
in  a  silver  coin  of  Hadriau.  It  is  probable  however  that  the  methods  of 
analysis — none  of  which  are  recorded — employed  for  separating  lead  from 
silver  by  other  chemist^  were  less  delii:ate  than  those  which  the  authors 
made  use  of  and  have  fally  described.  The  occurrence  of  lead  in  the 
American  silver  coin  could  probably  be  mainly,  if  not  altogether,  avoided, 
by  employing  zinc  free  from  lead,  such  as  is  producei)  at  Hie  Zinc  Worka 
of  Betnlehem.  Pennsylvania.  It  is  noteworthy  that  the  American  system 
of  nmalgamntion,  which  has  been  so  frequently  criticised  by  European 
metallurgists,  affords  silver  which  is  less  strongly  contaminated  with  lead, 
and  is  probably  purer  in  otlier  respects,  than  is  produced  by  any  other 
prooeas  of  manubcture. — Proeadinfft  of  tht  American  Academy,  V,  62, 
Cambridge,  SepL,  1860. 

II.  GEOLOGY. 

1.  Botanical  and  Ptdmontological  Report  on  the  Oealoffkal  Slats  Sur- 
vey of  Arkania* ;  by  Lao  Lcsqurrbcix. — This  is  a  separate  issue  of  the 
Botanical  portion  of  the  second  Oi<ologicat  Report  of  Arkansas,  just  pub- 
lished, from  p,  297  to  399,  large  Bvo,  with  five  good  plates  representing 
Dew  species  of  fossil  planls  from  the  Coal  formation  and  one  of  fussil-lcavea 
from  the  Tertiary.  We  regret  that  the  separate  title  page  is  not  dated. 
Considering  that  the  operations  recorded  in  this  paper  were  made  during 
a  Mngle,  hasty,  autumnal  reconnaisance  of  the  State  of  Arkansas,  it  is  one 
of  unusual  interest  and  importance,  and  its  plan  may  well  be  adopted  for 
more  thorough  surveys  under  better  auspices,  especially  as  to  what  ralalM 
to  tlie  recent  Botany,  and  general  distribution  of  the  plants  of  ArkansM. 
This  part  is  iotroduoed  by  the  following  appropriate — 

Mm.  Jom.  Sci.— Bioon>  Baanw,  Toi.  XXXI,  Na  9L— Hat,  IBBL 
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"  Oateral  Rtmarla. — The  diatributjoi 
to  the  nature  <jf  its  seological  formation!,  is  extremely  difficult  to  uttle  *i 
Kny  chances  of  reHBSility.     It  hns  been  asserted  widi  apparent  reason: 

Ist  That  iti*  still  uncertain  if  the  chemical  elenients  of  the  soil,  even  if  it 
wu  proved  that  the;  are  dit«tt1;  depending  on  the  nature  of  the  anderlTioff  . 
g«oIogica1  strata,  h&ve  a  percgptible  influence  on  the  vegetttkm  which  tMtn- 
rally  covers  any  peculiar  place.  That,  in  any  case,  the  amount  of  infloenca 
which  the  chemical  constitution  of  the  soil  ezerciess  upon  the  diatributiou  of 
the  vegetation  is  still  prohlematicaj. 

2d.  That  the  geological  elements,  viz.,  the  pertLcles  resultine  from  the  ie- 
coinposition  of  the  rocks  and  entering  into  the  compositioo  of  the  soil,  even  if 
their  influence  on  the  vegetation  were  well  marked,  are  generally  disseminated 
by  water  and  atmospheric  agracy  to  a  great  distance  from  the  areas  occnpied 
by  the  formations  from  which  (hey  come.  The  lime  of  a  limeMone  ndg>e,  the 
sand  of  a  mountain  of  sandstone  are  carried  down  the  declivities,  spread  over 
other  kind  of  rocks,  tranapoited  lo  the  alluvial  plains,  or  deposited  on  tha 
banks  of  riven  and  thus  mixed  together  in  a  peeiiliar  compound  which,  in  its 
new  state,  has  but  an  indirect  relation  to  the  rocks  ^m  which  it  is  derived, 
and  no  relation  whatever  to  the  formations  which  it  covers.  Moreover,  the 
frequent  alternitiona  of  strata  of  sandstone  and  of  limestone  which  compose  the 
rocks  of  the  great  valley  of  the  Mississippi,  Silurian,  Devonian,  Carboniferons, 
and  Tertiary,  prevent  an  einct  limitation  of  the  area  over  which  each  of  tbem 
may  extend  its  influence.  Thus,  it  has  been  |i«nerallr  admitted  that  phyncal 
oircunistauces  more  actively  govern  the  distribution  of  the  vegetation  of  a 
country  than  can  chemical  constituents  of  the  rocks.  ConscM]uently,  tliat  the 
direction  of  the  ridges,  the  amount  of  \ight  and  atmospheric  heal  and  moistute, 
the  thickness  of  the  soil,  its  hardness  and  capacity  for  retaining  water,  ar« 
the  essential  cauaes  of  the  distribution  of  the  plants. 

These  considerations  may  be  true,  but  lliey  touch  only  one  side  of  B  com- 
plex and  difficult  question  which  cannot  be  discussed  now.  If  the  hardneM, 
comp:ictne8S  of  a  soil,  its  capacity  for  retaining  water  and  heat,  are  essential 
causes  affecting  the  distribution  of  the  plants,  it  is  evident  that  this  causa 
depends  principally  on  the  chemical  nature  of  the  gn)li^cal  stratB.  On  the 
other  hand,  if  the  dissemination  of  the  geo]o)pcal  elements  renders  the  task 
of  ascerlainwig  their  influence  difficult  ig  somu  places,  it  is  not  a  reason  to 
reject  as  useless  or  impossible  any  attempt  to  compare  the  vegetation  of  a 
country  with  its  geolojiical  formations.  If  tliis  comparison  can  be  made  any- 
where with  a  chince  of  success,  it  is  certainly  in  Arkansas,  where  the  strata 
are  nearly  herizontai  and  extend  over  vast  areas. 

The  exploratinn  of  the  Botany  of  Arkansas  began  toe  late  and  was  too  short 
to  permit  the  fulfilling  of  a  work  which  for  its  completion  would  requite  aome 
yean  of  continual  research.  The  following  data  collected  along  oar  road  of 
travel  can  thun  be  considered  only  as  thefirstpointsof  delineating  liata  which 
toay  be  continued  and  completed  hereatler." 

Under  the  head  of  the  MammoLh  Spring  of  Fulton  County,  Mr.  Les- 
querenx  notices  the  rank  development  of  aquuic  vegetation  which  it 
BupportA,  owing  to  tlie  t«n)peralurd  of  ihe  WBt«r,  conslAntlv  60*  Fabr., 
sod  the  amount  of  air  it  is  surcharged  with.  It  would  b«  welt  to  knov 
what  proportion  of  this  air  ia  earbonio  acid.  The  short  section  on  the 
prairies  of  Arkansas  is  of  auch  general  inbereat  that  we  cite  the  whole. 

"  Prairitt  of  Arkatuai.-rr-B^OK  entering  iiAa  the  examination  trf"  the  botan- 
ical distribotion  characteristic  of  the  part  of  Arkansas  which  I  explorad, 
tbereis  still  a  peculiar  q'testion  which  cannot  be  easily  treated  eWwbara,  and 
which  call*  at  once  for  a»,aiiir--- -- 
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The  Pnirie*  of  Arkaiuu  do  not  appear  to  have  been  formed  all  in  the  rama 
msnner.  They  are  underlaid  by  different  formetionB,  situated  at  varioun  ele- 
Tations,  and  their  general  aspect  diffbn  appar>:iitly  bo  much,  that  it  looks  as  if 
«  peculiar  law  had  directed  the  formation  of  each  of  them.. 

I  have  explained  elaevhere*  the  general  formation  of  the  prairies,  and  as- 
cribed it  to  the  agency  of  water.  All  the  prairies  still  in  a  atate  of  formation 
along  the  preat  lakes  of  the  North  are  nothingelse  but  marshea  slowly  pasdng 
to  dry  land  by  slow  recession  of  water.  When  land  is  continually  covered 
by  low  atagnant  water,  its  onl^  vegetation  is  that  of  the  rushes  and  of  the 
sedges.  When  the  same  land  is  alteraately  subjected  to  long  Inundations  and 
then  to  drynesB,  during  some  monttis  of  the  year,  the  same  ^ants  continue  to 
corer  iL  By  their  decomposition  these  manhy  plants  produce  a  peculiar 
ETonnd,  either  black,  light,  permeable  when  it  is  mixed  with  sand,  as  it  is  near 
the  borders  of  the  lakes,  or  hard,  cold,  inipermeahle  when  it  is  mixed  with 
clay  or  mnddy  alluvium,  as  in  some  manhea  underlaid  by  clay  or  shales,  or 
aking  the  banks  of  some  rivers.  Land  continually  covered  with  stagnant 
•rater  cannot  produce  any  trees,  because  the  trees  reiiuire  for  their  growth, 
like  moat  of  ttie  terreatrial  plants,  tlie  introduction  of  atmospheric  air  to  their 
roots.  Neither  do  trees  germinate  and  grow  on  a  ground  alternstel;  covered 
with  stagnant  water  and  exposed  to  dryness  for  some  months  of  the  year. 
From  these  conaldentions,  the  law  of  the  general  formation  of  the  prairies  can 
be  deduced:  While  a  land  or  a  part  of  a  country  is  slowly  passing  from  the  state 
of  swamp  or  manh  to  the  state  of  dry  land  the  annual  alternative  of  stagnant 
water  and  dryness  canses  the  vegetation  of  peculiar  plants,  which,  by  their 
decomposition,  form  a  peculiar  soil  unfavorable  to  the  growth  of  tiie  trees. 
From  this  general  rate  of  fonnation,  which  regards  only  the  prairies,  of  the 
Hissisaippi  va)ley,f  all  the  different  phenomena  or  peculiar  appearances  of  the 
prairies  can  be  easily  explained. 

The  prairies  of  Arkansas,  following  their  vegetation  and  their  geological 
connection,  may  be  separated  into  three  classes: 

1st.  The  prairies  of  the  North,  mostly  underlaid  by  chcrty  limestone. 

Sd.  The  prairies  of  the  West,  on  carboniferous  shales  and  clay. 

3d.  The  prairies  of  the  South  and  East,  overlaying  tertiary  and  allovia) 
formations. 

lat.  The  limestone  prairies  of  North  Arkanaas  mostly  belong  to  the  counties 
which  are  examined  in  the  next  division.  They  are  singular  in  tliis  fact,  that 
their  surface  is  not  always  Ilat,  and  that  they  are  mostly  placed  on  sofl  decliv- 
ities or  covea  along  or  between  the  ridges.  They  are  mostly  of  small  extent 
and  surrounded  bv  tliickets  of  low  trees.  The  compact  or  somewliat  porous 
SubcarboniferousLimeatone  which  they  cover  doea  not  absorb  water  with  rapid- 
i^.  Hence,  in  the  spring,  water  percolates  slowly  along  the  slopes,  taking  witli 
it  the  detritus  of  the  stone,  and  depositing  it  where  its  course  is  either  stopped 
or  slackened.  A  scant  swamp  vegetation  springs  up  there,  its  decomposed 
remains  are  mixed  with  the  original  deposit,  which,  by  and  by,  sugmenis  in 
thickness  nnder  the  action  of  water  and  of  vegetation.  Thia  soil  is  naturally 
spongy,  preaerres  water  for  a  part  of  the  year,  like  the  peat,  which  it  resem- 
bles, and  thus  csnnot  sustain  trees.  They  establish  tnemselves  on  a  firmer 
Cund  all  around.  When  by  successive  contribution  of  limestone  deposited 
water  and  of  particles  of  humus  received  from  the  plants  this  soil  has  bo- 
cume  thick  enough,  it  is,  when  drained  by  a  few  ditches  (serving  as  channels 
for  the  water  of  the  rainy  season),  a  fertile  and  easily  cultivated  ground.  The 
channels  of  drainnire  are  geoerally  formed  by  a  natural  depression,  the  depth 
of  which  varies  with  the  thickness  of  the  soil  of  each  prairie.  In  this  case,  as 
coarKr  materiala  are  of  course  heaped  on  the  banks  of  these  creeks,  a  few 

*  Bulletin  nf  Ihe  Sndety  nf  Natural  ScJencea  o[  Neurbatel  (ISes). 
f  Tlie  pralrien  uf  tbs  fur  West,  along  the  eastern  baw  of  the  Bocky  Honiitains, 
an  true  sandy  daaertn,  caused  by  the  drynaa*  of  the  atmotphera. 
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tree*  grow  &loiig  them.  They  tra  mottl;  stunted  ipecimeiw  of  the  Poat-Otk'* 
the  Rock  Chestnut  Oak,  the  Persimmon,  the  Mockernut,  the  Juniper,  ud  a 
■hrub,  Bumtlia  laiwgijiota,  Pen.  The  chancterinic  herbaceous  plants  oT 
thege  limestone  prairieH  are  eepecially:  Ambntia  polyflada/a,  Kvhnia  EvpO' 
forioida,  AiUritriceui,  CroUtn  a^tidum,  Grindtlia  lanuidata,  Pala/oria  adlemif 
Oiibaphut  albidut,  &c.,  tpecies  which  ue  not  found  on  the  pmihei  of  other 
formation.  Besides  these  plants  the;  are  covered  with  a  great  Damber  of 
apecies  belonging  to  the  prairies  in  (reneral. 

Between  thu  and  the  second  division  of  the  prairies,  vii.,  of  those  which 
are  formed  on  the  Carboniferous  shaJes  aod  clsj,  there  is  a  remarkable  tnnai- 
tion,  which  unites  both  divisions,  or  rather  shows  their  common  origin.  In  the 
western  parts  of  Benton  and  the  northern  part  of  Washin^rton  counties  aonie 
flat  prairies,  formed  like  those  of  the  second  division,  and  underlaid  by  shalM 
or  red  clay,  have  still  at  their  surface  sooie  isolated  patches  of  Subcarbonifer- 
ous  cherty  limestone,  which  spmat  here  and  tliere,  breaking  the  general  hori- 
lontalit^  like  small  mounds.  Possiblj  these  low  mounds  could  support  the 
vegetation  of  the  trees,  and  they  may  have  been  transformed  into  prairies  hj 
the  influence  of  fire,  which  is  a  secondary  agent  of  their  fomation.  But  th« 
soil  which  covers  them  is  exactly  of  the  same  nature  as  the  soil  of  the  sur- 
rounding prairies,  and  as  their  height  is  no  more  than  two  or  three  feet,  they 
may  have  been  formed  in  the  seme  manner  and  by  the  agency  of  water. 

The  prairies  on  the  Carboniferous  shales  are  general^'  flat,  surrounded  by 
hills,  or  at  least  by  a  higher  border,  which  gives  them  the  appearance  of  the 
bottom  of  drained  lakes.  These  prairies  are  of  various  extent,  and  although 
they  may  overlie  different  hinds  of  ground  or  geological  formation,  in  Arkansas 
they  are  generally  onderlnid  by  Carboniferous  fire-clay  or  shalea.  In  the 
apring  they  are  covered  with  water  which  cannot  percolate,  and  become  true 
marshes  for  a  time,  and  have  (he  vegetation  of  marshes :  the  rushes  and  the 
eedges.  This  semi-aquatic  vegetation  gives,  according  to  the  nature  of  the 
underlying  strata,  either  a  hard,  compact,  cold  soil,  by  decomposition  of  shales 
or  clay ;  or,  wben.mixed  with  sand,  the  pealy  black  aoil  of  the  prairies  of  Illi- 
nois and  of  the  Northern  States.  In  the  summermonths,  these  marshy  prairies 
become  dry  by  evaporation,  and  as  it  happens  with  the  prairies  of  the  first  sec- 
tion, the  alternative  of  too  much  water  and  of  dryness  in  the  soil  prevents  the 
growth  of  trees. 

These  prairies  are  more  sterile  or  rather  more  difficult  to  cultivate  than  those 
of  the  former  section,  as  we  shall  have  occasion  to  see  when  examining  the 
counties  of  Sebastian,  Franklin,  &c.,  where  this  kind  of  prairie  is  mostly  found. 
A  (few  trees,— the  Water  Oak,  the  Pin  Ook,  the  Honey  Locust,— grow  along 
the  creeks  which  meander  in  their  middle.  The  soil  is,  in  its  natural  state, 
mostly  covered  with  tlie  great  Compositn  of  the  prairies  and  the  liard  grasses, 
.    species  of  Beard-erass  and  Broom-corn. 

The  prairies  of  the  third  class  are  extensively  formed  in  Arkansas  on  the 
Tertiary  or  Alluvial  land  bordering  some  rivers  of  the  South,  especially  Ited 
River.  Our  exploration  did  not  extend  to  that  part  of  the  State,  U  is  very 
probable  that  these  prairies  have  been  formed  in  the  same  manner  and  by  the 
same  agency  as  those  of  the  other  sections.  Prom  the  catalogue  of  Mr.  Nut- 
taJI,  who  explored  these  plains,  their  plants  appear  somewhat  different  from 
those  of  the  other  prairies.  They  rather  bear  the  character  of  a  Weateni 
Flora,  or  of  the  Flora  of  the  plains  extending  toward  Mexico." 

Then  the  geologicnl  nature  of  the  soil,  nnd  the  ^ncral  characteristics 
of  the  vegetation,  the  agriuultural  capabililiea,  <&c..,  of  different  districts 
of  the  State  are  conviilered  in  succession,  and  lastly,  there  is  a  catalogue 
of  the  plants  of  Arkansas,  aa  far  aa  known,  sjBteniatically  arranj-ed,  tLeir 
L«tiD  Dunee,  their  English  names,  Qeological  sution,  and  aatunU  h&b- 
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itat,  bein^  givea  in  parallel  colnmns,  with  well-choEen  remarkB  upon 
properties  and  uses  Appended  in  foot  notes. 

The  Palieontologicftt  part,  noting  that  all  the  conl- beds  of  tlie  Stat« 
appear  to  belong  lo  the  lowest  member  of  the  Coal-formations,  briefly 
mentions  the  uharacteristica  of  ilifierent  beds  examined,  and  describes  18 
new  species  of  plants  from  their  overlying  shales,  and  enumerates  SO 
others  which  ha*e  been  elsewhere  found.  Leaves  of  a  new  su^iposed 
Jfaffnolia,  of  a  Rhamnui,  and  of  a  Qaercat,  are  described  and  figured 
from  A  tertiary  deposit  A.  o. 

2.  Prof.  Heet'i  rrply  to  Dr.  Ifeaberry  on  the  Age  of  the  Nebratka 
Iitavee. — The  article  of  Dr.  Newberry  in  this  Journal,  xxx,  p.  2  73,  havtoo; 
■  few  days  ago  come  to  my  notice,  calls  for  an  answer  from  tne,allhouga 
it  is  with  great  unwillingness  that  I  enter  into  controversy. 

The  point  of  dispute  is  known  to  be  on  the  plants  discovered  in  Ne- 
braska. Dr.  Newberry  had  remarked  in  reUtioi)  to  tliem  (cf.  On  Ik* 
tO-ealUd  Triaitie  rock*  of  Karuat  and  Nehraika  by  Meek  and  Hnyden, 
thit  Joamal,  [2],  vol.  xxvii,  p.  33) ;  '  the  species  of  your  fossil  pknta  are 
probably  all  new,  though  generally  ekatly  allied  to  the  Cretaeeout  tpecite 
of  the  old  world,'  and,  to  prove  this,  he  quotes  the  following  genera : 
Sphenopteris,  Abietil«s,  Acer,  Fagus,  Populns,  Cornus,  Liriodeodron, 
Pyrast,  AInua,  Salix,  Magnolia,  Crednerin  and  Ettinghausenia.  I  took 
tbe  liberty  of  remarking,  that  according  to  my  views,  the  two  last  named 
genera  were  not  correctly  defined,  and  that  the  rest  of  the  genera,  quoted 
by  Dr.  Newberry  are  represented  in  the  Tertiary  and  not  in  the  Creta- 
ceous. On  this  Dr.  Newberry  founded  bis  charges,  which,  tliough 
answered  already  by  Mr.  Lesquereux,  he  repeals  again.  I  allow  myself 
to  reply  to  them  as  follows : 

1.  In  relation  to  the  Credneria  Dr.  Newberry  seems  now  to  admit,  that 
the  leaves  from  Nebraska  cannot  be  assigned  to  this  genus,  as  he  himself 
says :  it  may  prove  a  new  genus.  In  fact,  all  the  characteristics  of 
Credneria  are  vanting  in  these  leaves,  (to  wit:  those  &ne  lateral  veins, 
which  stand  oat  rectangular,  proceeding  from  below  the  rigid  secondary 
veins.)  This  very  charscleristic  caused  Mr.  Btichler  to  compare  them 
with  Coccolabn,  whilst  the  leaves  from  Nebraska  are  very  similar  to 
those  of  Popului  Ituee,  Rossm.  sp.  In  this  comparison  I  had  not  only 
examined  die  drawings  of  Rossmiessler  and  Unger,  but  also  iine  leaves 
of  that  species  whtub  were  sent  to  me  from  Bognasco  and  Siebloe.  The 
margin  of  these  leaves  is  only  sparingly  dentate  or  even  entirely  toothless, 
and  albo  only  slightly  wavy  or  undulate.  I  cannot  agree  to  Dr.  Newberry's 
Ettinghausenia  any  more  than  in  regard  to  the  Credneria.  All  tbe  leaves 
of  this  genus,  which  are  known  to  me,  are  serrate  or  dentate  toward  the 
apex,  the  leaf  from  Nebraska,  on  the  contrary,  has  its  blade  divided  into 
three  lobes,  and  these  have  an  even  margin.  This  leaf  seems  to  me 
rather  to  belong  to  Sassafras,  of  which  genus  Massalongo  hits  one  species 
presented  in  b^ntifui  plates  {vn  his  Studii  della  fori  foitili  del  Senega' 
glienee).  The  SHme  species  ^S.  Feretiamtm  Mass.)  I  have  received  from 
Herat,  only  the  lobes  in  this  are  much  shorter ;  of  a  second  species  (S.  ger- 
maniea,  M.)  I  have  a  representation  in  my  work  on  the  flora  of  Skopau 

SeL  Beitrige  tur  Flora  dee  lae/u.  JBrauniohlen).    A  comparison  of  the 
Irawings  of  the  Nebraska  leaf  (in  the  Proceedings  Acad.  NaL  So.  Phil- 
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kddpbia,  Dec  1 85S,  p.  Q2S,  Fig.  3,)  with  ibeK  TertiBi?  Banafrw  i|>eeies, 
knd  alio  nith  tlio  Gciinghautenift,  will  utiiify  every  one  tbiit  it  is  much 
more  like  the  former  nnd  probably,  therefgre,  is  to  be  awigned  to  that 

SeouB.  In  relation  to  the  Reparation  of  EttinghnQsenia  from  CrrdDeria.  I 
id  not  intend  to  pronoumse  it  in  my  letter  to  Mr.  Lesquereas  aa  unjustified. 
Bat  Ur.  Sticltler  certainly  will  willingly  concede,  tbat  with  the  preteat 
materials  it  is  impossible  to  establish  this  genus  in  a  satisfactory  manner  ; 
for  Mr.  Sticbler  himself  has  found  canse  to  add  the  sign  c^  interro- 

Ettion  lo  more  than  half  of  the  specie*,  mentioned  by  faim  among  the 
Ltinghausenia.  Dr.  Newberry's  assigning  such  a  deviaung  form  of  leaf 
to  this  genus,  proves  the  correctness  of  what  I  have  said.  Ur.  Stichler 
has  charaoteriied  excellently  and  circumscribed  more  strictly  the  genus 
Credneria,  and  separated  from  it  a  number  of  deviating  leavea,  which 
put  ut  more  in  naind  of  Cissus,  and  has  anited  them  under  one  com- 
mon name  (as  Ur.  Bronn  has  done  already  before  him).  But  at  present 
it  is  impossible  to  charscterize  in  a  satisfactory  manner  this  group  of 
leaves,  which  itself  eeeme  to  embrace  very  different  elementa.  Where- 
fore it  can  justly  be  said,  that  this  genua  has  no  value  whenever  it  is 
desired  to  fix  the  age  of  a  certain  formation,  while,  on  the  contrary,  tin 
Mveral  species  of  it  may  be  of  great  importance  in  the  decision.  There- 
fore, I  do  not  think  that  I  have  done  injustice  to  Mr.  Stichler  by  my 
having  said  so  much  in  a  letter  to  a  friend,  wliich  letter  was  not  intended 
for  publication.  That  Dr.  Newberry  feeh  himself  called  on  to  appear 
AS  the  defender  of  Mr.  Stichler  amuses  me.  The  thought  of  offen<ling 
Mr.  Stichler  never  entered  my  mind,  having  lived  for  years  in  habits  of 
friendly  scientific  intercourse  with  him,  and  holding  his  works  in  the 
bighest  enteem. 

2.  Bnt  if  the  Credneria  and  Ettinghausenin  are  now  left  out  of  the 
flora  of  Nebraska,  and  if  the  leaves  so  interpreted  belong  mther  to  the 
Tertiary  than  to  the  Cretaceous  genera,  the  question  may  tw  put,  on  what 
grounds  can  the  assertion  of  Dr.  Newberry  be  established:  that  these 
plants  ally  themselves  closely  to  the  Cretaceous  species  of  the  Old  World  I 
As  we  remarked  above.  Dr.  Newberry  mentions  besides  Credneria  and 
Ettinghausenia,  eleven  other  genera,  to  the  list  of  wliich  he  afterwards 
adds  Platanus,  These  are  all,  however,  well  known  Tertiary  genera  and 
several  of  tJiem  bear  an  important  part  in  the  Tertiary  flora.  Two  of 
them  [Sp/unopUrii  and  Abietitet)  are  not  of  any  importnnce  in  this  ttixcus- 
sion,  being  present  in  nearly  all  the  formations  and  therefore  not  pecu- 
liar to  any  one  of  them ;  but  this  is  not  the  case  with  the  rt^t  of  them. 
Dr.  Newberry  now  maintnins,  that  several  of  thi^  are  contained  in  the 
work  of  Stichler  (&ber  dit  Kreideflvra  da  Hayti  Palaonlo^raphica. 
V,  23),  and  puts  the  alternative  that  either  I  have  not  known  the  wurk  of 
Stichler,  and  am,  therefore,  not  competent  to  give  an  opinion  upon  it ;  or 
I  have  known  it,  and  a  severer  expression  would  be  justified.  To  this  I 
have  to  reply,  that  Mr.  Stichler, in  the  work  mentioned,  dencribes  only  the 
genera:  Credneria,  Ettinghausenin,  Wetuhselis,  Pandanus,  Pter«pliyllum, 
Dele«eril«e,  and  mentions  Salieiinf  fragiliformU,  etc.,  and  Jaglani 
Humboldlvma;  but  in  the  introduction,  {p,  60),  he  mention^  that  Ur. 
Apothecary  Hnmpe  gives  the  following  additional  genera;  Chondntea, 
Halymanites,  Equisetum,  Pecapteni,  Ftabellaria,  Pinites,  Qeiniteia,  Aran- 
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eiritn  t  ComptonitM,  Salicites,  Populus,  Ainile*,  Acer)  and  Qiierciteai 
if  r.  Stichler,  Lonever,  snyt,  (p.  50),  tiiat  mott  of  thtte  vtffetable  rmaint 
meed  further  exammalion,  which  tM(  not  po*»ible,  until  more  perfett 
tpeeitiutu  teere  on  hand,  and  he  mtimtraitt  tapru^y  ctrtain  inmj^- 
denllj/  determined  genera :  rii.  Comptonitca,  Salicitea,  Populus  and  Al- 
nite*.  Mr.  Scioblar,  therefore,  does  not  enter  into  thoae  nt  all,  ullbough 
hifl  work  tre»l>  en  the  very  flora  of  Uiu  locality,  and  thi»  evidently 
only  for  want  of  material  for  a  d<»cription  in  any  way  adequate.  Tb«M 
ar«  preoiaely  the  genera  to  which  Dr.  Newberry  refcts,  and  for  which 
h«  Kproaehei  me,  «•  either  not  having  taken  notice  of^  or  ebe  of  willingly 
igooriog  them.  I  confeM  freely,  that  in  my  opinion  it  ia  not  poesiblo 
to  build  auck  important  oonoluuona  on  such  uncertain  data,  and  that 
it  were  better  to  lay  tht^m  aeide  until  a  lomewhat  more  correct  aolutinn 
U  posMble.  But  it',  for  ftrgiimenc's  take,  we  ttbould  accept  tlicM  defi- 
nitions of  Mr.  Bampe,  baaed  upon  inuomplcte  materiaU  and  pronounced 
UDMtiafiictory  by  Mr.  Stichler  liimielf,  Dr.  Newberry's  position  is  not 
thereby  b«ttered,  as  that  list  contains  only  two  of  the  genera  mentioned 
by  him,  Populus  and  Acer,  and  this  last  one,  Stichler  himself  designates 
immediately  afterwards  as  Aceriles }  That  Acerites  is  not  the  same  aa 
Acer,  Alniles  not  AInus,  and  Salicites  not  Salix,  it  is  surely  not  necessary 
to  argue  any  further  at  preeenL  They  designate  only  similar  forma  of 
leaves,  which,  however,  are  so  incompletely  preserved,  that  a  ilricter  defi- 
nition could  not  be  formed,  aa  Mr.  Stichler  himself  shows,  that  Snlicitesfra- 
E'liformis  is  not  a  proper  Salix,  but  is  better  to  be  designated  as  Phyllitet. 
is  true,  Messra.  Gceppert,  BeuKs  and  Dusker  mentioii  saliciform  leavea 
in  the  Cretaceous  formation,  but  in  none  of  All  the  now  known  species 
are  the  veins  suffiuieotty  preserved  to  enable  us  to  recognize  in  them  the 
characteristics  of  the  Salix  :  the  dcfinilioBs,  therefore,  have  to  remain  yet 
unsettled.* 

Mr.  EttinghauseB  is  of  the  same  opinion  ;  (of.  Uber  die  Proleacten  der 
Vorwelt,  S.  H),  according  to  him  Saliidta  angvitat  Keuis  belongs  to 
QreviUta,  Comptonitet  aniiqu%f  Nils.,  however,  to  Dryandra.  'llius 
Stands  the  matter  in  relation  to  tboee  genera,  wLicb,  according  to  Dr. 
Newberry,  Nebraska  has  in  common  witTi  the  Cretaceous  formation.  Six 
of  Dr.  Newberry's  genera,  however,  (Fagui,  Cornus,  Liriodendron,  Pyrus, 
Magnolia  and  Plntanus).  are  not  mentioned  at  all,  either  by  Mr.  Stichler, 
or  in  any  work  on  the  Cretaceous  flora.  Therefore,  I  do  not  feel  that  I 
deserve  the  reproaches  of  Dr.  Newberry,  while  at  the  same  time  I  consider 
myself  juslified  in  declaring  again,  on  the  present  occasion,  that  the  very 

nm  mentioned  by  Dr.  Newberry  himself  argue  in  favor  of  the  Tertiary 
and  not  of  the  Cretaceous,  and  that,  consequently,  his  assertion,  that 
the  Flora  of  Nebraska  is  closely  dlied  with  tiie  Cretaceous  of  Europe,  ia 
•ot  supported  by  the  evidence.     It  is  entirely  incomprehensible  to  me, 


...      ,  „  « Gap.,(NuT.  Act.  Acad.  Losp. 

.7;  fig.  18),  i(r.  Qoeppert  hiBuolfogauiknas  verj  dubloBL  !■  tiiii  ipecies 
I  abo  thiMH  siiortaood  Uleral  tbldi  characteristic  oF  tbs  vUlaw*.  CarpinUta 
AenuQp..  (1.  cTaf.  47,  %  10,  SO)  canoot  be  compand  witb  Corj^us;  tha 
ssModsry  veto*  tarmlsaW  in  srcba^ 
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how  ha  csn  uy  "tb«  fonil  flora  of  Blankanbai^  U  in(1eed  itrikinglf  liln 
that  of  our  lower  Cret&ceoua  atraU,"  (this  Journal,  [3],  xii«,  p.  211), — ■ 
ft  flora  BO  wholly  diflerent  from  the  preseot  European  and  AmericKD, 
while  living  representative*  atill  occur  in  America  of  nearly  all  of  tha 
now  known  genera  of  the  flora  of  Nebraska. 

8.  If  the  relations  of  die  elrsta  and  the  fossil  remains  of  animals  ma]n 
it  indubitable  that  the  foesiliferous  sandslone  in  Nebraska  and  Kanaaa 
belongs  Lo  the  Cretaceous  formation,  it  follows  of  coarse,  that  thetfc 
plsnta  have  to  l>e  assigned  to  the  Cretaceous  flora.  In  this  case  the  inters 
enting  fact  would  present  itself  that  the  Cretaceoae  flora  of  America 
differs  entirely  front  that  of  Europe,  and  is  more  oloiely  related  to  that 
of  the  middle  Tertiary.  The  Coal  flora  of  America  corresponds  in  many 
of  its  uiost  important  types  with  that  of  Europe,  as  shown  by  the  excel* 
lent  works  of  Mr.  Leaquereux,  likewise  the  flora  of  the  Keiiper,  as  w« 
learn  from  the  distinguished  labors  on  these  plants  by  K  Emmons',  fur- 
ther, the  Uiocene  flora  of  Vancouver  shows  the  most  striking  relation- 
ship with  the  Miocene  flora  of  Europe;  the  Crelaceons  flora,  therefore, 
would  form  a  remarkable  ezueption.  We  must,  of  course,  not  forget,  that 
the  Cretaceous  flora  of  Europe  has  not  been  as  yet  extensifely  examined, 
and  that  many  new  forms  will  doubtless  yet  come  to  light.  Th« 
Tertiary  flora  shows  such  an  abundance  of  Dicotyledons,  that  in  all  pro- 
bability  many  more  of  its  typical  genera  than  are  known  at  pres- 
ent liBve  their  original  forms  in  the  Cretaceous  epoch,  among  them,  per- 
haps, some  of  those  which  came  to  our  knowledge  from  Kansas  and  Ne- 
braska. It  is,  however,  worthy  of  notice,  that  the  Eocene  flora  of  Europe, 
(t.  e.,  that  of  Monte  Bolca,  of  the  Isle  of  Wight,  of  St.  Zacharie  in 
Provence,  and  of  Skopau).  does  not  contain  those  genera  mentioned  by 
\)t,  Newberry  (with  the  exception  of  Acer),  and  that  they  do  not  make 
their  appearance  in  Europe  before  the  lower  Miocene  epoch,  while,  on 
,the  other  hand,  tbey  are  entirely  missing  in  Aix,  the  richest  spot  for 
Cretaceous  plants  known,  although  the  sands  and  clays  of  Aix  belong 
to  the  upper  Cretaceous  fbrmatioti  (T'ltronrennf);  wherefore  we  must 
suppose  liere  a  nearer  approach  to  the  Tertiary  flora,  than  in  the  lowest 
Cretflceous,  to  which  the  formation  of  Nebraska  is  said  to  belong.  The 
materials  before  us  enable  us  to  assert,  that  the  Cretaceous  flora  of  Europe 
has  an  entirely  different  character  from  that  of  Nebraska,  and  I  will  try 
to  prove  this  more  satisfactorily. 

We  have  in  the  Cretaceous  flora  of  Europe,  numerous  and  mostly  pe- 
culiar Filices,  difleriiig  in  type  from  the  present  European  forms.  We 
notice  among  them  beautiful  Gleicheniaceie,  (one  genuine  Gleichenia),  and 
laign  I^anseacett,  among  which  the  superb  Weichselia  reminds  us  of  Ano- 
mopteris  of  the  varigated  sandstone,  and  which,  with  several  more  ex- 
^nct  genera,  (Moriconia,Benizia,  Bonavertura,  Manheimta,  etc.),  gives  the 
Cretiiceous  forms  a  peculiar  feature.  Among  Monocotyledons  we  meet 
Palms,  Pandaneie  and  ScitameneK,  (CanDophyilitei>) ;  among  the  Gymno- 
'  tpcj'mK  also  a  considerable  number  which  remind  us  of  the  Oycades  of 
the  Jurassic  flora,  (Cycaditea,  Pterophyllum,  Pterotamites,  Uicroiamia 
and  Zamiostrobus),  and  numerous  peculiar  Coniferae,  of  which  the  genus 
Cycadopais,  (Gtonitiia),  related  to  Sequoia,  has  spread  vmt  largely.  With 
this,  and  wiu  those  forms  which  are  closely  allied  to  tha  Indio-Austialiaa 


tv  Google 


Punftns,  Cmiihighaaiin  and  Araackrin,  are  inued  (nceotiing  to  epiato- 
itLtoTj  comiiiuDicRtiou  from  Dr.  Debeg),  several  most  peculiar  extinct 
genera ;  the  Dicotyledons,  which,  M  is  well  koown,  appear  first  in  the  Ore-' 
taceouR  rorraatinn,  present  theiUHelvea  in  tlie  lower  diajk  only  in  few, 
(namely  in  Oreclneria  and  Eitinghauaenia),  but  in  the  dialk  of  Aix,  in 
Dnioeroui  apeciea,  Aocoriling  to  the  communioa^ona  from  Dr.  Dvbeg, 
to  wliom  we  owe  an  exceltent  work  on  these  plant;^,  (cf.  dit  urwelllif?un 
Tliatlophyitn  und  Aerobtyen,  Dtnktehrifltn  iter  Wuner-Aeademit,  xvi, 
and  zvii),  he  has  discovered  in  Aix  about  ZOO  species  of  Diootyledons. 
Among  them  are  prominent  the  Proteaccte,  {flO-70  species),  Gravillea, 
Hakes,  Banksia,  Persoonia,  and  some  other  Dryandreae,  appearing  among 
them  ;  but  also  the  Mynaceee,  are  pretty  numerously  preMuled,  (Eugenite, 
Eucalypti,  and  Lencoepermum),  whereas  the  Leguminoss  are  entirely 
wanting.  Among  the  Amentacete  appear  the  genera  Ficua  and  Quercut, 
and  of  the  Juglanden  Gceppert  baa  already  made  known  the  fruit  of  a 
walnut-tree.  But  those  leaves  also  described  by  Dnnken  as  Cytisue  [Cr«- 
taceons]  belong  in  my  opinion  to  Juglans  and  Carya.*  This  florn  of 
Aix  shows,  therefore,  a  decided  Indio-Australian  character,  and  ap- 
proackea  theraby  the  Eocene  flora,  while  that  of  the  older  Chalk  formation 
iaforeshadoving  the  transition  to  that  of  the  Jura.  H6w  different  the  flon 
of  Nebraska  appears,  having  all  the  now  known  genera  in  common  with 
the  Miocene  flora,  and  all  the  dicotyledoneous  generic  types  met  in  Amer- 
ica at  the  present  time !  If  it  really  belongs  to  the  oldest  Chalk  forma- 
tion, the  flora  of  that  epoch  would  closely  ally  itself  to  tlie  present  flora  of 
America,  and  there  hati  (judging  by  the  small  amount  of  raaterialx)  »nco 
thnt  time  not  occurred  any  new  Brraugenient  nhicb  bad  materially 
changed  the  genera,  while  this  was  the  case  in  Europe  in  a  high  degree. 
Many  peculiar  forms  join  the  older  Jurassinn  types  in  the  lower  Chalk,  and 
iIh!  Dicotyledons  appear  mostly  in  now  extinct  aenera ;  after  this  the  flora 
assumes  mora  and  more  the  Indio-Australian  character,  which  continues 
through  the  Pliocene  flora  (o  tbe  commencement  of  tlie  Miocene;  then 
the  Indio-Australian  types  retreat  by  degrees  into  the  background,  making 
mom  for  the  American,  this  prevailing  to  the  end  of  the  Miocene  epoch, 
and,  in  single  species,  reaching  into  the  Pliocene,  while  in  the  Quaternary 
epoch  the  Asiatic  types  make  their  appearance,  with  the  present  creation, 
predetermining  the  character  of  the  vegetation.  No  douDt  it  is  possible, 
that  the  American  flora  has  assumed  from  tbe  Cretaceous  period  an  en- 
tirely different  development  from  that  of  Europe ;  but  ero  we  accept  such 
a  remarkable  phenomenon  as  a  fact,  we  had  rather  wait  for  further  exam- 
inations of  the  localities  where  the  Nebraska  leaves  are  found.  T  must 
confess  that  I  cannot  suppress  my  doubts  about  the  correctness  of  tba 
obssificatioD  of  then),  and  I  appeal  to  the  experience  we  have  had  in 
Europe.  Uow  easily  accessible  are  our  Alps  in  comparison  to  tbe  parta 
of  America  in  question,  and  how  long  a  time  did  it  lake,  before  we  were 
correctly  informed  on  tbe  relations  of  the  atrata  of  tbe  most  important 
formations;  and  how  much  are  we  in  the  dark  yet  aliout  some  parts  of 
those  very  mountains  I  It  is  now  generally  admitted,  that  with  us  older 
fonuations  are  resting  on  Tertiary  for  an  extent  of  over  36  miles.     "  There 

"  Thoy  mnnot  belaog  to  Cjtisos.  because  the  saeoDdary  vsio*  project  too  mochi 
thej  have,  bowerar,  the  ctianeter  of  waloat-lMves, 
A^  Joca.  aoL— SicoBK  Suns,  Vol.  XXXJ,  No.  03.— Mat,  isei. 
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«xiita,"  uj«  8tad«r,  (&totoffit  dor  Sehweii,  ii,  t  4),  "in  tliii  raoniitMa 
group  of  Mvenil  iquMre  leagUM,  tbe  wonderrul  Rrrangemenl,  that  Flyicli 
■lid  Numtnnlito-flatKlstones,  wfaicb  we  hare  learnt  to  recognize  u  the  latt 
■ediinent-furmatioD  in  tlie  xfateni  uf  the  Alps,  here  appeur  in  the  founcb- 
tion  of  tlie  VerrunBco,  of  the  JurK  and  of  tbe  Chalk- fumMtion,  not  oiher- 
vixe  M  we  are  used  to  «ee  gneiaa  and  mica-slate  in  other  parta  of  the  Alpa 
or  in  the  pnlKOsoic  formatjona  in  other  mountain  systeras."  If  Dr.  New- 
berry could  visit  the  Glarniacb,  (Canton  Glanis),  on  tbe  eaatern  slopa  <rf 
wbich  true  Jurassic  to  a  great  extent  lie*  over  nummulitio  chalk  in  a 
nearly  hoKzontal  position,  he,  perhape,  also  would  find,  that,  without  the 
shadow  of  a  doubt,  one  must  believe  the  Nummulitio-chalk  older  than 
the  Jura. 

I  cnnnol  clone  this  note  without  expressing  my  deep  regret  for  having 
been  obliged  ihuH  publicly  to  defend  myself  sgaintt  Dr.  Newberry.  There 
are  so  few  men  engaged  in  the  study  of  fossil  plants,  and  the  field  is  so 
immensely  extensive,  tliat  it  would  be  better  to  devote  our  time  to  this 
work,  and  not  to  nseless  disputes.  I  have,  however,  not  sought  this  dis- 
cussion, and  only  entered  into  it  compulsorily ;  and  I  hope  that  in  future 
I  may  meet  Dr.  Newberry,  who  has  already  rendered  to  acienoe  suck 
important  servicea,  on  more  pleasant  grounds.  Oswald  Hkxr. 

Zuridi,  Dm.  Ifi,  ISfiO. 

9.  On  thi  eautet  tokieK  gave  rite  to  the  generally  thngattd  form  and 
parallel  arrangement  qf  the  pebftlet  in  the  Nevporl  Conglonierale ;  by 
Prof,  William  B.  Rooerb  (from  Proc  Boston  Sd.  Nat.  History). — Refer- 
ring to  tbo  characters  of  the  conglomerate  aa  presented  at  Puigatoij  and 
other  places  in  tbe  vicinity  of  Newport  and  indeed  generally  Uiroa^out 
its  outcrops,  Prof.  Rogers  commented  on  the  hypothesis  by  which  it  had 
lately  been  proposed  to  explain  the  elongated  form  and  parallel  arrange- 
ment of  the  pebbles  in  the  massive  strata  of  the  rock.  He  deacrlbfd  Uie 
steep  and  alternating  dips  of  these  tbick  beds  of  conglomerate  at  and 
near  Purgatory,  as  made  apparent  by  the  occasional  layers  of  interposed 
enndstone,  and  pointed  out  the  general  paralleli^in  there  and  elsewhere  of 
tbe  flat  sides  of  tbe  pebbles  to  the  planes  of  deposition  ai  well  aa  the  pre- 
vailiag  uniformity  of  direction  of  their  Iaiv;er  axes. 

He  urged  that  ^uch  an  arrangement  of  the  pebbles  oorresponds  pre- 
cisely with  the  effects  of  uavt  and  ewrent  actum  on  water-worn  and  par- 
t,ia]ly  WHter-bome  fragments  during  their  accumulation.  The  large  pro- 
portion of  pebbles  of  elongated  shape  met  with  in  these  beds  wai%  be 
considered,  the  natural  consequence  of  the  mode  of  disintegration  of  the 
original  metamorphic  rocks  from  which  the  pebbles  were  derived,  Snch 
rocks,  in  virtueof  sharply  intersecting  joints  and  cleavage  planet  are  prone 
in  m.any  localities  to  breakup  in  long  irregular  somewhat  rhombic  figures 
whicb  Uy  the  wearing  action  of  streams  and  tides  are  easily  converted 
into  oblong  pebbles  live  those  of  the  Newport  conglomerate.  Examples 
of  this  mode  of  disintegration  are  common  in  the  more  altered  belts  <3S 
tbe  Appalachian  region,  especially  among  tbe  silicious  and  argillaceous 
slates  along  the  southeastern  bonier,  nnd  may  be  seen  at  various  points 
Among  the  similflr  altered  rocks  of  New  England. 

To  the  hypothesis  of  Prof.  Hitchcock  (sea  Prof.  H.'s  paper  in  this  No.) 
that  these  ^ongated  pebbles  owe  their  poculiar  shape  and  position  to  lbs 
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aotioD  of  i>ow«rftiI  preniiTe  upon  the  atnU  while  tin  pebblea  wen  in  a 
Boft  condition  from  inteBM  heat  or  other  ckumr,  ProC  Rogers  brged  ihe 
following  objections  :  ' 

laL  liie  effect  ofprewure  npoii  ■  plastic  tolit],  as  shonn  hj  Sorby  and 
Tyndal,  is  in  all  caws  to  develops  more  and  more  distinct  cleaTuge  plnnes 
throughout  the  maaa,  these  planes  being  Dnilnnnly  at  right  angles  to  the 
direction  of  the  pressing  force.  Such  an  action  applied  on  a  large  scale 
to  the  strata  of  conglomerate  mtiat  therefore  have  bad  the  effect  not  only 
of  flattening  the  plastic  pebbles  in  a  uniform  direction,  but  of  developing 
a  cleavage  or  lamination  in  them  all,  parallel  to  their  flat  sections  as  they 
lie  in  the  mass.  Bat  this  is  so  &r  from  being  the  fact  that  tre  find  the 
clearnge  planes  of  different  pebbles  running  in  wholly  different  directions, 
aomeUmes  across,  sometimes  parallel,  and  sometimes  oblique  to  the  gen- 
eral bedding,  jost  as  might  be  expected  from  the  preservation  of  the 
original  cleavBge-stmctnre  of  the  rocK  from  nhkh  they  nere  derived. 

2d.  Suck  a  moulding  of  the  pebbles  by  pressure  would  either  enoi^ 
mously  distort  or  entirely  obliterate  any  fossil  forms  or  impressions  which 
may  have  existed  upon  or  within  the  pebbles  at  the  time  of  their  depos- 
ite.  But  an  inspection  of  the  Linguls  from  the  Taunton  River  conglom- 
erate and  of  a  similar  fossil  found  snbeet^uently  by  Mr.  Easton  in  the  con- 
glomerate of  Newport  shows  that  no  such  violence  could  possibly  have 
<^rated  on  the  mass. 

3d.  While  in  the  localities  rdiarred  to  the  majority  of  the  pebbles  have 
the  oblong  shape  and  parallel  arrangement  above  described,  there  are 
many  scattered  through  the  msia,  which  are  either  nearly  round  or  hare 
their  longer  dimensions  nuve  or  lees  transverse  or  eren  perpendicular  to 
tha  general  direction.  As  these  could  not  have  escaped  the  enormoH% 
all-pervading,  softening  action  and  presBUra  which  the  hypothesis  assames, 
their  presence  in  these  discordant  condilioni  aeems  of^  itself  a  sufficient 
refutation  of  the  theory. 

In  r^rd  to  the  curved  form  and  cloae  adaptation  obeerred  in  some  of 
the  pebbles,  Prof.  Rogers  thought  that  occidental  peculiarities  of  shape  in 
the  original  fragment  and  tbe  effects  of  attrition  and  the  close  packing  of 
the  accumulated  deposit  fnrnished  an  adequate  explanation  both  of  the 
bent  form  sometimes  met  with  and  the  aocarate  fitting  of  the  cOnt^uoua 
pebble  to  the  concave  sur&ce. 

As  an  example  of  the  formation  of  flattened  pebbles  by  tbe  action  of 
the  shore  wares.  Prof.  Rogers  referred  to  the  paving  stones  of  slaty  trap 
recMitly  imported  from  Newfoundland,  which  are  remarkable  for  their 
rery  uniform  circular  outline,  their  smooth,  slightly  convex  faces  and  * 
thickness  rarely  exceeding  one-third  of  their  breadth.  If  we  suppose  a 
great  mass  of  these,  as  they  lie  piled  along  the  shore  with  their  broad 
sides  horizontal,  to  be  her^fter  cemented  tiwether  as  a  stratum  of  con- 
glomerate  rock,  would  not  the  ailment  founded  on  their  shape  and 
position  be  even  stronger  than  in  the  case  of  the  Newport  cooglomerotef 
Yet  nothing  is  more  certain  than  that  they  owe  their  shape  and  arrange- 
meat  to  the  peculiar  movement  and  attrition  to  which  they  have  been 
snbjected  by  the  acdon  of  the  waves. 

Thia  as  regard*  the  Newport  rocks  and  most  other  congtomeratw 
which  had  fallen  under  hi*  notice,  ProC  Rogers  taw  no  dIScalty  in  ittw 
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ring  the  fonn  and  Amammeiit  of  the  pebblem  to  tbe  finoiKn  ageneiw 
iDtHcnted.  He  does  not  Howerer  doubt  tliat  in  acmie  bigbly  metAtnorphio 
district*,  conglomeniie  rocks  are  to  be  found  which  have  Btntain«d  great 
ioternal  changes  through  the  effects  of  heat,  cheinicat  action  and  violent 
presBure.  Such  he  haa  long  thought  muat  hara  been  the  conditions  in 
•ome  parts  of  the  Blue  Ri<^  and  South  Mountain  chain  in  the  Middle 
States,  and  such  perhaps  vera  the  influenoea  which  opentUd  en  the 
Gneissoid  conglomerates  of  the  Green  raouutaina,  to  which  Prof.  Hitcb- 
cook  bos  referred  in  his  recent  communication  to  the  Society. 
Hiukbaloot. — 

4.  Note  on  Chloritoid  Jrom  Canada;  by  T.  SrEaar  Hcirr.  F.R.8. — 
Among  the  crystalline  Paleozoic  schists  of  the  Notre  Dame  Mtiu,  which 
are  the  Canadian  prolongation  of  the  Green  Mts.,  of  Yermont,  is  a  rock 
characterized  by  the  presence  of  a  mineral  which  has  been  designated 
in  the  Reports  of  the  Survey  by  the  name  of  phyllite,  from  the  suppo- 
sition of  its  identity  with  a  similar  mineral  from  Mansachnsetts,  de- 
scribed, named  and  analyzed  by  Thomoson.  The  mineral  in  qaestion  is 
abundant  in  a  fine  grained  grayish  wrinliled  micaceous  schist  from  Brome 
and  in  larger  specimens  from  Leeds ;  where  it  occnrs  in  a  similar  rock 
which  is  pearl  gray  in  color,  passing  into  greenish  gray,  and  contains  a 
large  proportion  of  quartz  with  a  mineral  talcose  iu  aspect,  but  alnmin- 
ousin  composition,  and  apparently  micaceous.  Similar  micaceons  schists 
containing  the  mineral  in  question  may  be  traced  in  the  continuation  of 
the  Notre  Dame  Mts.,  as  far  as  Gsspg.  In  the  rock  of  Leeds  the  phyl- 
lite occurs  in  small  lamellar  masses  rarely  more  than  one-fonrtb  of  an 
inch  broad  and  one-eighth  of  an  inch  thick.  In  some  specimens  it  forma 
spherical  a^^rregations  half  an  inch  or  more  in  diameter  composed  of  ra- 
diating lamelliE  and  sometimes  making  np  one-half  the  volume  of  the 
rock.  In  moat  localities  however  the  masses  are  smaller  and  less  abnn- 
dant.  The  mineral  has  a  perfect  cleavage  in  one  direction  and  two  less 
distinct  transverse  cleavages,  'the  lamellte  are  often  curved  and  are  not 
easily  separable.  Hardness  0*0,  density  3'dl3,  color  dark  greenish-gray 
to  black ;  brilliant  black  on  the  surfaces  of  perfect  cleavage  which  nave 
ft  vitreous  lustre ;  the  cross-fractnre  is  granular  and  exhibits  a  feeble 
waxy  lostre.  The  streak  and  powder  are  greenish  gray.  The  mineral 
resembles  somewhat  a  dark  colored  variety  of  h  jpersthene.'  The  analy- 
ds  of  a  carefully  selected  specimen  from  Leeds  gave  as  follows  :* 

Silica, 26'30 

Alumina, 37-10 

Protoxyd  of  iron, 25-93 

Protoxyd  of  manganese,  ....  -93 

Magnesia, 3-66 

Water, 6-10 

■  100-01 

This  anaiyaia  shewa  the  mineral  to  be  ehloritoid,  with  which  ha  ap*- 

ttfia  gravity  and  other  characters  agree.     It  is  the  harytopkgUiU  of 

Breithaupt,  the  mosonits  of  Jackson  and  the  littnandiiu  of  DcJesae.   All 

«f  that*  aineiala  oocor  in  argiUacaous,  micaceona  ot  dilsritic  ilatM  and 

*  Beport  of  0«oL  8aTVBj  of  Oauada,  185B,  p.  IM. 

CJoogIc 
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luring  k  hicdnav  of  S'O — 0*0,  and  a  dentitf  of  8'4S— 3'S7,  bftve  been 
united  nith  chhtritotd,  with  wbJch  the;  agree  in  compoaitJoD.  (Dana, 
Miueralofff,  ii,  396}. 

The  phjilite  of  'Utompaon  according  to  the  analysis  of  that  chemiat 
contains  a  lai^r  amount  of  ailica  than  cbloritoid  together  with  more 
nanf^neae,  and  6'80  p.  e.  of  potash,  but  having  hitd  oceation  to  repeat 
MTem  analjBM  of  thu  cbemiat,  1  hav«  fonnd  that  his  determinations  of 
alkalies  are  entirely  erroneous.  Thus  in  the  case  of  raphyllite  a  tremo- 
lite  conbuBJDg  only  traces  of  alkalies  ha  indicated  more  than  ten  per 
cent  of  potain  and  in  his  relinalite,  a  pare  wrpentine,  nearly  nineteen 
per  cent  of  soda.*  In  both  cases  the  error  nas  at  the  expense  of  tba 
magnesia  of  the  mineraL  Tlie  substance  cxamiDed  by  Thompson  has 
not  BO  far  aa  I  know  been  enamined  or  identified  by  American  mineralo- 

eta,  but  in  the  minerological  cabinet  of  the  Laval  University  at  Que- 
:,  is  a  specimen  from  the  collection  of  the  late  Mr.  Heuland ;  said  to 
be  phyHita  from  Maasaefaiiaetta,  which  is  evidently  chloritoid,  and  can- 
Bot  be  distinguished  from  the  specimens  of  that  mineral  jnst  described; 
tbe  rock  is  ^a  appareatly  idwiticaL 

The  ottmlitc  of  HaSy,  to  which  Dana  has  refetred  the  phyllite  of 
Thompson,  occurs  in  an  aigiilaceous  slate  in  Belgium,  and  in  atpecitnen 
before  me  cannot  be  distinguished  from  the  phyllite  from  Massachusetts 
or  the  chloritoid  of  Canada.  This  mineral  has  however  been  analysed 
by  Damoar,  whose  name  is  a  guarantee  for  accnracy,  and  differs  from 
chloritoid  in  containiag  a  considerable  excess  of  silica,  which  might  pos- 
sibly be  derived  from  the  gangue.  The  specific  gravity  which  JJamour 
has  assigned  to  ottreiite  is  4*4 — which  is  so  extraordinary  for  a  mineral 
of  that  composition  that  we  are  led  to  suspect  some  error  probably  of 
the  press  or  pen.  The  question  of  the  identity  of  ottreiite  with  chlori- 
toid is  one  which  requires  farther  examination.  Mcannhile  the  latter 
tnineral  aseames  some  importance  to  the  lithologist  aa  characteriring  over 
wide  ar«aa  considerable  masses  of  schists,  which  we  have  elsewhere  de- 
■oribed  aa  chloritoid  slate. 

m.  BOTAirr. 

I.  Journal  of  th4  Proatdingt  of  the  Limumn  Soeiety  ;  Soiany,  No. 
18(1860),contaiDK,  (1.)  Notes  on  TerTMlrmntacne,  by  George  Ben th am, 
V.P.IkS.  A  critical  survey  of  the  order  (for  whiuh  we  could  have  wished 
that  the  name  CameUiaeem  were  adopted),  in  vrhiuh  Mr.  BcntLam  re- 
tains the  Saunifjta,  and  to  this  refers  Staehyvrua,  very  properly  re- 
ducing Draylonia  to  Saaravja;  also  the  (?on/iAt«is  or  proper  CamtU 
tiaeta,  snd  the  Boniuiita,  to  which  he  joins  the  genus  Marila;  and 
finally  he  makes  <rf  the  Marcgraaiaeea  another  tribe  of  the  same  order. 
The  known  specits  of  Cairapa  are  described  in  a  note,  with  several  other 
saw  plants  of  Spruce's  collection. 

(2.)  Mr.  Crocker,  a  foreman  in  Eew  Oardens  describes  the  curious  ger- 
ininaiion  of  SUreptoearput  polj/anthia  and  a  few  other  Cyrtandrta  of 
limihtr  peculiarities  In  the  adult  stale,  the  plant  above  mentioned  has 
o&ly  one  lea:^— a  radioal  one — and  this,  ss  Mr.  Crocker  shows,  is  one  of 
tlM  ootf  ladons,  which  from  a  microsoopioal  sise  expands  in  germinatioa 
"  B«p«rt  of  OmL  Surrey  of  Canada,  IIBD,  p.  40. 
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uid  at  l«nji^  bacomos  ntmnt  a  foot  long,  the  flowenUlks  springing  from, 
its  aintia.  The  two  cotyleilonB  gron  eqimllyfor  the  firat  few  days,  but  od« 
of  th«m  i<t  8oon  firreited  wlijle  [he  othtr  gron«  on  in  this  remnrkable  man- 
ner. S.  Reni  and  iS.  bifiaruM  thow  this  remRrkable  peculiarilj,  but  also 
do'elnpe  n  ptiimiile  of  two  or  three  amaller  leavei. 

{^.)  Tbe  Notea  on  Anottaeta,  bj  George  Bentham,  indicate  the  prin- 
cipie*  aiti)pteil  in  the  furtlicoming  revision  of  this  order  for  the  new 
Genera  PlanUirum.  and  characterizes  several  new  apeciea.  The  ralhsr 
nnincmns  instiinces  in  wliich  tlie  petals  are  imbricaleo  in  natiration,  aa  ia 
Maffitotiaeece,  are  mentioned,  and  the  netivalion  ia  (perhapa  rather  too 
niuuh)  lined  in  tlie  division  into  tril>es. 

(4.)  Bolanical  Memoranda,  by  George  Bentham.  In  this  shoTt  paper 
Mr.  l^ntham  diacuMes  aererHl  topics  wilh  his  well-known  ability  and  good 
aeiise.  Wo  must  demur  lo  liia  conchixion  that  tlie  so-called  invcJucra  of 
Anemone  nn.iwers  to  a  single  amplexical  divided  leaf,  and  would  refer  to 
the  involuctils  of  two  opposite  leaves  in  A.  Virginiaita  and  A.  Panuyl- 
vanica  in  proof  of  the  contrary ;  nor  can  we  regard  the  change  from  al- 
ternate  to  op)>ositB  or  Terticiliale  leavea  aa  m  anomalous  or  to  unusual  aa 
in  itself  lo  give  likelihood  to  the  new  hypotheaia.  Tlie  more  elabomta 
ensuing  note  on  the  atigmai  of  Papaoaraeen  is  clear  and  admirable. 

(S.)  On  Fittiealyx,  a  new  genua  of  Dalberpiea  (No.  2323  of  FeadWa 
Venezuelan  collection),  by  liie  same  author. 

(6.)  Account  of  tlio  pUnla  eoiicc(«d  l>y  Dr.  Walker  in  Oreenland  and 
Arctic  America  during  the  expedition  of  Sir  Francis  IfClintock  ia  the 
Yaclit  'Fox,'  by  Pr.  J.  D.  Hooker. 

(7.)  ffepaliea  India  Orienbtli*,  by  Mr.  Mitten;  commenced. 

SuppUmeul  to  vol.  v. ;  Botany,  1860,  contains  the  Florida  AdenentU, 
by  Ur.  Thomas  Anderson,  a  botanist  of  excellent  promise;  4S  p^^ 
with  6  platea.  Ninety-four  specie*  compose  the  known  phnnogamans 
flora  of  ibis  arid  little  peninsula  of  Aden,  belonging  to  79  genera  and  41 
natural  orders.  Most  of  these  species  are  scaroe  in  individuals,  only  a  few 
of  the  more  arid  forms  predominating;  all  are  more  or  i«M  peculiar  ia 

'r  habit,  and  destitute  of  a  bright  green  color;  nearly  all  are  glau 


whitened,  or  hoary,  many  are  fleshy,  and  16  bear  sliarp  thorns.  "All 
the  species  have  to  strive  against  conditions  tending  to  the  entire  extinc- 
tion of  vegetable  life ;"  ana  "  the  flora  appears  to  be  a  collection  of  dea- 
ert  specieM,  selected  from  widely  different  natural  orders  and  genera,  and 
all  alike  contending  with  the  excessive  beat  and  droughL"  "  In  so  dry  s 
climate,  Feroa  and  other  Cryptogamia  except  Lichenes,  are  quite  ua> 
known."  i~  o. 

2.  Life  on  the  Earth,  itt  Origin  and  Sueeettion  ;  by  JoHir  Pbilups, 
M.A..  LL.D.,  F.R.S.,  late  President  of  the  tieological  Society  of  Lod- 
don,  Profeawr  of  Geol(^  in  the  Univeruty  of  Oxford.  Cambridge  and 
London,  Macmtlian  k  Co.,  1860,  pp.  224,  ISmo. — A  book  with  this  Uk- 
ing  title,  especially  in  these  days,  is  sure  of  a  prompt  and  wide  circula- 
tion,— all  the  more  so  when  the  aothor  is  nn  Oxrord  Professor,  and  a  Reda 
Lecturer  at  the  sister  University.  The  sutiject  and  the  author  here  com- 
mand  attention  and  respect,  and  excite  a  high  degree  of  eipectation.  Wa 
imagine  that  thow  reaaars  who  take  this  volume  for  what  it  really  it,  via.. 


■a  unplifiestiaii  of  "the  JMe  Lteture,"  delivered  in  the  yenr  1860,  be- 
fore iha  Univenitj  of  GHinbridge,  hd(I  hs  h  popular  exposition,  by  hii  able 
geologiet,  of  au  interesling  scientifiu  topic — will  not  be  diMppoiiiled. 

On  ifafl  other  linnd,  Uioee  who  take  it, — m  the  tille-page  miglit  lend 
them  to  do — either  for  an  original  gpeouUlioQ  upon  the  Ori^n  and  Siio- 
MMion  of  Life  on  the  Enrtli,  or  for  a  aerioua  and  suatained  critiuietn  of  iho 

Erticuiar  hypotheiis  whiuh  Mr.  Darwin  has  recently  propounded,  will 
rdly  liave  tberr  expectatioDs  satisfied.  Yut,  along  with  a  large  aniount 
of  Ttrj  good  elementary  exposition,  some  considerations  arc  aOuuc^ri,  and 
wcne  points  are  made,  wbii-h  are  extremely  noteworthy,  and  whicli  show 
bow  well  Proressor  Phillips  conid  have  discossed  tlie  whole  subjeut,  at 
least  in  its  geological  bearings,  if  he  had  scriouHly  undertaken  it 

The  beat  point,  as  it  strilus  us,  wliicb  Professor  Phillips  makes  sgaitist 
Darwin  is  drawn  from  a  comparison  of  freah-wnter  with  marine  Mollusca, 
— the  latter  of  numerous  and  widt- ly  diversified  types,  and  of  great  oliang« 
on  the  whole  from  age  to  ^e;  the  former  of  comparatively  few  typus, 
and  much  alike  all  over  the  world  and  throughout  geological  time  as  far 
back  as  they  can  be  traced. 

"If,  in  either  of  these  cases,  the  Unionide,  the  Palndinada,  the  Lim- 
aead«,  Planorbes,  Pbyiwe,  &c.,  the  modern  forme  are  derived  from  the  an- 
dent,  we  have  the  full  measure  of  the  whole  variation, — the  difi'ureDtials 
of  change  are  all  integrated  by  time,  and  we  behold  the  sum  — how  lit- 
tle! IJut  if  not  so,  if  the  modern  and  ancient  species  have  sprung  From 
diffiirent  brandies  of  a  stem  still  older  thsn  either,  how  much  stronger, 
if  possible,  is  this  decisive  testimony  against  the  doctrine  of  indefinita 
diange  through  time  and  circumstance !  Gircumstanuea  have  varied,  ages 
have  paased  away,  and  yet  every  generic  group  exhibits  at  every  step  tha 
nmo  esaential  characters,  and  many  of  the  little  peculiarities,  such  as  ero- 
ded beaks,  plications  on  the  suifiice,  reflexions  of  the  lip,  carimitions  of 
the  whorls,  which  cannot  be  consistent  with  accumulated  tendencies  to 
change,  (p.  lis).  "The  discovery  of  a  land-sliell  allied  to  if  not  identi- 
cal with  Pupa,  m  the  interior  of  a  fossil  tree  (Sigillnria)  in  the  coal-for- 
mation of  Nova  Scotia,"  (p.  116),  is  an  analogous  case. 

To  enforce  the  ar^ment  we  need  the  statement, — which  we  wonder 
Prol  Phillips  has  not  adduced,  and  which  we  suppose  may  be  safely  ven- 
tured upon, — that  fiuviatile  and  terrestrial  conditions  must  all  along  hav« 
been  more  variant  and  diverse,  and  therefore  more  favorable  to  the  educ- 
tion and  natural  selection  of  variations  according  to  the  hypothesis,  than 
nariae.  Yet  while,  under  the  comparatively  uniform  conditions  of  the 
latter,  every  thing  'doth  suffer  a  sea-change  into  something  rich  and 
Mrange,"  the  freshwater  and  terrestrial  genera  remain  almost  unaltered. 
Put  in  this  form,  the  objection  appears  to  us  n  formidable  one,  which  we 
should  not  know  how  to  answer.  Yet,  on  the  whole,  there  is,  as  there 
should  be  on  the  theory,  a  far  greater  diversity  on  land  than  in  salt  water. 
The  common  form  of  similar  objections  miss pprebei ids  the  thccry,  by  as- 
suming that  actual  variahihty  is  something  constant  and  equable — n  uni- 
form and  measurable  force  acting  always  and  u]>oii  entire  iipecies — so  that 
•0  much  time  should  bring  to  pass  so  much  change;  or  else,  that  the  ex- 
ternal conditions  really  produce  the  variation ; — while,  also,  that  com* 
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pUx  which  is  condenied  And  rather  boldly  penonified  hy  the  tarm  Nmta- 
ral  Selection  in  no  better  comjirehended  hy  many  natUTUnto  th&n  U  dia 
UiikliuiiHn  theory  by  mnny  political  ecoDomiits. 

It)  vittt?  of  the  ftict  tliat  b  Inrge  number  of  exitting  apedei  appMT  (by 
the  endenoe  of  tbeir  remninii)  to  huve  esUud  from  near  tbe  begiHniag  ot 
the  pleiKtoceno  or  quaternary  epoch,  and  that  the  diCtrcnoe  betvaeii  th« 
fiiuna  of  that  period  and  the  present  contistit  merely  in  the  «xtiaotMO  of 
a  number  of  Bpeeies,  Mr.  Fictet  convincingly  argaea  that  the  sotual  gao- 
logical  epoch,  the  preeent  creation,  began  at  uie  doM  of  the  tertiary. 
Professor  Phillips  would  seem  to  go  faitlier ;  for,  in  view  of  the  aimilar, 
thoiigli  lera  univenal  identifications  by  which  "  the  tertiary  •eriea  ia  link- 
ed ill  easy  harmony  with  the  actual  period."  be  conclwlei  that;  "Tb« 
prefient  age  i*  in  fiict  a  part  of  tlie  great  ctenozoic  period,"  (p.  169,  1?0), 
under  viliicU  temi,  as  the  preface  informs  us,  be  "  compreheods  not  o«lj 
the  eocene,  mioceoe,  and  pleiocene  of  Ly ell,  but  ibe  whole  aeriea  of  aii- 
prii  cretaceoua  depoeiti."  Ixioking  then  at  "  ezam[dea  of  parallel  forma 
of  Hammalia  now  living  nilh  some  of  the  tertiary  quadrupeds  onoe  denl- 
lens  of  [lie  same  regionx,  or  regions  formerly  conoected  by  land,"  or  wher«, 
"  without  tliit  close  affinity,  a  considerable  resemblance  is  found  between 
special  tribes  now  living  and  oihera  foetil  in  the  same  region,"  as  in  ft 
part  of  Amertua  "among  the  Edentata,  which  tbough  not  quite  confined 
to  that  region,  Hre  more  ))lentifiil  there  than  elsewhere,  and  are  surcepsora 
of  fossil  races  aUo  found  almost  exclusively  io  that  country ;"  no^ng  also 
that  the  marsupial  mammais  of  Australia  had  marsupial  piedeceeton,  our 
author  continues : — 

"The  peculiarity  indeed  is  of  far  earlier  origin ;  for  it  occurs  id  (ha 
eocene  dtipotils  of  the  basin  of  Paris,  in  the  lacustrine  deponits  over  tha 
upper  oolite  at  Stoncsficld,  and  probably  in  the  Trias  of  Wurterabarg. 
In  respect  of  the  Stonesfieid  fossils,  this  is  not  tJio  only  evidence  prewnted 
by  tlist  curious  deposit  of  similarity  of  metozoic  life  in  the  north  and 
csenoEoic  life  in  the  antipodal  region  of  the  south.  It  extends  to  other 
groups,  both  of  the  laud  and  sea,  and  almoat  justiSes  the  notion  of  soma 
affinity  even  in  the  systems  of  life.  For  just  as  at  Stonesfield,  to  in  Aua- 
tralia,  small  iuseotivorous  maraupial  mammals  are  associated  with  Cyca- 
daoeous  plunLi  and  Ferns ;  as  now  in  the  seas  surrounding  Australia,  Terf 
bralula  and  Rhyncbonelln,  Trlgouta  and  Cuculliea,  consort  with  Turtle* 
and  the  Ceslraciout  Sharks,  near  reeft  of  coral,  and  rivers  tenanted  by 
Gavinlian  Crocodiles,  so  at  StonesGeid  in  the  older  time,  similar  animaJa 
in  similar  combinntion. 

"  What  does  this  teach  ust  Are  we  looking  upon  two  partially  simi- 
lar, but  really  separate  creations  suited  to  parlialiy  similar  conditions  in 
very  different  periods  of  lime !  Or  is  tha  life-system  of  the  modern  Aaa- 
tralian  land  and  sea  truly  derived  in  some  of  its  compoueuta  by  deaoent 
with  modification  from  the  older  perioda  of  the  world,  and  preaerved  to 
tliis  our  dHy,  notwithstanding  displacement  over  half  the  circumlereDoa 
of  tha  globe,  and  all  the  vicissitudes  of  an  immensity  of  time )"  (p.  171, 
172). 

The  author  proceeds  to  answer  these  qnestiona  ia  the  following  paiSK- 
ges  in  which  his  volume  culminates : 
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"  Whoever  has  the  courage  to  adopt  the  latter  view  must  accept  with 
it  the  obvioua  inference,  that,  in  all  the  coQatleei  ages  which  have  rolled 
awaj'  nnce  the  branchee  [?]  of  Zatoia  were  blown  into  the  lagoon  at 
StoneeSeld,  the  amount  of  oi^anic  ohange  has  been  small  in  each  groap 
of  planU  and  animaU;  that  a  umilar  amount  of  change  affected  the  ua* 
like  iohabitanta  of  land  and  mb;  that  Moliusoa  and  Sharks,  aod  Tnrtlea 
and  Crooodilee,  have  all  been  modified  by  differences  of  a  small  descri[y- 
tion  in  passing  from  Oolitic  to  modem  times,  while  not  only  hoata  of  Am- 
monitce  snd  Selemnitee  have  perished  in  the  experiment,  but  many  sew 
forms,  as  Oliva,  Mitra,  Triton,  Struthiolaria,  unknown  in  the  earlier  period, 
have  oome  into  view  in  the  latter.  But  let  it  be  adopted.  What  follows  I 
These  small  differences  then,  accomplished  in  all  that  prodigious  range  of 
elapsed  time,  under  all  that  variety  of  physical  changes  and  removals, 
those  are  all  the  mutations  which  have  been  possible  under  the  constant 
tenilent^  of  hereditary  descent  to  perpetuate  similar  forms  with  modifioa- 

"  One  of  these  genera,  that  of  Trigonia,  is  known  to  be  in  the  foani 
state  rich  in  ipeciee.  Sappouog  them  all  to  have  eome  from  one  original 
typical  form,  the  di^rences  which  they  show  in  strata  of  the  same  sys< 
tern,  deposited  within  the  same  grand  period,  and  under  much  similarity 
of  conditions,  argue  a  facility  in  ^ving  variations :  let  this'  operation  be 
supposed  to  be  continuM  in  the  interval  between  the  epoch  of  Stoneafield 
and  that  of  Australia,  and  the  effects  summed  by  natural  selection,  the 
result  is  the  modern  TrigDtua,  scarcely  differing  more  in  appearance  from 
the  fossil  npeciee  than  they  differ  one  from  another.  But,  if  not  so  deri- 
ved by  continual  desccDt,  but  sprung  from  separate  contemporaneous 
branches  of  one  stem  of  life,  how  should  it  happen  that  plants  and  quad- 
rupeds on  land  and  molluslra  in  the  sea,  should  in  each  of  these  two  oss«fl 
pass  with  equal  advance  along  the  streams  of  change,  moving  in  one  case 
so  fast,  in  the  other  so  slow  1  But  if  the  branches  sprang  at  different 
times  and  led  to  these  similar  results,  would  this  double  origin  in  time, 
fur  several  similar  forms  in  umilar  asaooiations,  &t  with  Uie  hypothesis  of 
continual  development!" 

This  is  neatly  put  But  it  seems  to  be  founded  on  the  supposition  that 
variation  in  descent  is  somehow  eatutd  by  time  and  change,  and  goes  on 
by  something  like  equal  increments  in  equal  timea ;  whereas,  the  cause  of 
variation  is  wholly  occult, — Uie  fact  is,  that  some  forms  remain  long  inva- 
riable or  slightly  variable  under  the  same  conditions  in  which  others  vary 
freely.  If  Mr.  Darwin's  theory  is  bound  to  explain  variation,  or  to  assign 
a  reason  for  one  species  varying  when  another  does  not,  then  it  utterly 
fails,  for  it  can  do  no  such  thing.  If^  however,  it  does  not  undertake  to 
ac£oant  for  the  diversity  of  species  except  by  regarding  them  as  variatiea 
of  earlier  origin  and  wider  divergence, — leaving  the  reason  why  the  pro- 
geny is  someumes  unlike  the  parent  in  one  or  more  particulars  as  much 
unexplained  as  why  it  is  usually  like  it,  but  showing  how  the  atmggle  for 
life  ensures  the  extinction  of  orowda  of  intermediate  forms,  snd  now  the 
resulting  natural  selection  may  lead  certain  surviving  races  farther  along 
the  lines  of  favorable  variation, — then  it  avoids  the  force  of  many  of  the 
criticisms  which  have  been  directed  against  it. 

Am.  Jouk.  Boi.— Sacoas  Baaias,  Vol.  XZXI,  Ho.  08.~-Max,  ISBl. 
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The  eritjoism*  from  which,  however,  it  is  le«at  able  fo  eseipe  an  thoM 
which  ctll  for  lAckiog  intermediate  forraa  between  trib^,  families,  and 
other  great  groiips,  or  for  some  evidence  that  they  ever  existed.  Her« 
ProC  Phillips  as  a  seolo^it  feels  his  advantage  and  urgee  his  point  more 
i^tlf  than  some  ouer  critics  bRve  done. 

"The  explanation  offered  in  the  b;pot]ie«s  of  Mr.  Darwin  is,  thattlw 
groape  of  life  whioh  appear  to  be  and  reailv  are  diHtinet,  in  the  Cambro- 
Silurinn  rocks  are  not  aboriginal  forms,  but  derived  from  prc^nitoraof  &r 
earlier  date,  belonging  to  ftiw  types  or  to  one,  the  original  ^rm,  and  the 
transition  forms  being  known  to  ua.  Now  they  are  not  nnknown  to  us  by 
any  impos«bi1ity  of  being  preserved,  for  the  strata  of  the  Cambro-Silurian 
series  are  of  a  kind  in  which  organic  remains  of  great  delicacy  are  often 
preserved,  and  indeed  such  are  preserved  in  these  very  strata;  and  by  the 
hypothesis  the  life-structurea  which  are  lost  must  have  only  gradually  dif- 
fared  in  their  nature  from  those  which  are  preserved.  It  follows,  therefore, 
thnt  the  earliar-living  progenitors  of  the  Cambro-Silurian  series  not  only 
lived  long  before,  but  must  have  lived  somewhere  else.  But  as  in  all  the 
known  examples  of  this  series  of  strata,  wherever  found,  we  have  every- 
where animals  of  the  same  general  type,  and  nowhere  the  traoes  of  the 
earlier  progenitors,  it  is  dear  that  everywhere  we  are  required  by  the  hy- 
pothesis to  look  somewhere  else; — which  may  fairly  be  interpreted  to 
signify  that  the  hypothesis  everywhere  fails  in  the  first  and  most  important 
■tep.  How  is  it  conceivable  that  the  second  stage  should  be  everywhere 
preserved,  but  the  first  nowhere!"  (p.  214,  815.) 
So,  also,  of  what  follows  : 

"  Are  wo  sura  that  varieties  which  are  given  by  nature  in  successive 
generations  can  be  iwnmed  vp  in  one  direction  by  the  variable  preponde- 
rant of  a  number  of  ameomilanl  variable  eonditiiMt  of  life )  Can  we 
remove  'natural  aelection'  from  the  large  synonomy  of  'chanoe'  except 
by  giving  to  one  of  the  variable  conditions  of  which  it  is  the  sum,  direc- 
tion, definite  value,  or  effect.  Is  it  not  the  one  acknowledged  posBowion 
of  every  species,  au  inherent  tendenoy  to  propagate  ils  like !  Would  not 
the  effect  of  this  one  constant  among  any  number  of  variables  without 
law  be  to  preserve  the  eharacters  of  the  species  forever)"  But  what, 
we  ask,  is  this  inherent  tendency  of  the  species  to  propagate  its  like  but 
the  summing  up  in  one  direction  of  the  tendency  of  each  generation  of 
individuals  to  propagate  its  like)  Is  not  the  occasional  appearance  of  an 
otf^pring  unlike  the  progenitor  as  much  a  natural  &ct  as  the  contrary  I 
And  does  not  each  initial  variety,  once  originated,  alao  have  an  inherwit 
tendency  to  propagate  its  particular  like,  wuich,  when  it  prevails  for  some 
generations,  fixes  a  new  "constant"  which  would  equally  tend  "to  pre- 
serve the  characters  of  the  '  variety'  forever )" 

"And,"  continues  our  author,  '*if  'natural  selection*  were  r^arded  as 
giving  direetion  to  these  variables,  in  combination  with  that  constant  ten- 
dency, what  would  be  the  final  result  but  that  which  has  always  been 
recognized,  viz :  a  species  varying  within  limits  which  are  to  be  sought 
ont  by  experience.  But  finally,  if  natural  selection  be  thus  gifted  with 
the  power  of  continually  acting  for  the  good  of  its  subject,  encouraging 
it,  or  rathe r'com palling  it  to  continual  advancement, — how  Js  this  benefi- 
«ient  personiScatios  to  be  separated  from  an  ever- watchful  providence. — 
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which  once  brought  into  view  shed*  a  new  light  OTer  the  whole  picture  ef 
oases  and  effect*  T  (p.  216,  216). 

We  answer,  nohow,  except  b;  indicating  to  some  extent  the  mode  or 
way  ID  which  this  Providence  may  operate. 

The  more  we  can  recognize  or  clearly  conceive  the  mode,  the  better ; 
but,  whether  we  can  eiprem  the  results  of  observation  in  the  form  of 
general  laws  or  not,  we  are  equally  convinced  that  "  what  would  be  re- 

Krded  aa  remarkable  inventioDs  if  they  were  due  to  human  minds  and 
nda,"  "  cannot  be  removed  from  the  list  of  intelligent  adaptations  be- 
eaose  they  are  frequent  in  nature,  and  are  of  higher  perfection  and  greatef 
beauty  than  any  work  of  man ;"  and  that  "  no  one  will  ever  h  [oy 
rather,  reasonably  can  be]  satisfied  with  laws  which  had  no  Author, 
worka  which  had  no  Maker,  co-ordinations  which  had  no  Designer." 

And  our  author  does  simple  justice  to  Lamarek  in  giving  him  the  ben- 
efit of  bis  own  averment  that  "by  Nature  we  are  to  underHtand  a  certai* 
order  of  causes  and  effects  constituted  by  the  will  of  the  Supreme  Author 
of  all  things,"  The  points  against  Darwin's  theory  made  or  suggested 
in  the  present  volume,  with  so  much  acuteness,  are  all  the  more  telling 
for  the  entire  fairness  and  excellent  spirit  in  which  they  are  made.  This 
is  far  more  than  can  be  sud  of  the  following  essay,  viz : 

3.  Speeiet  not  Trantmutablt  nor  ike  RetuH  of  Secondary  Cavtti/ 
btiny  a  Oritieal  Examination  of  Mr.  DarwiWt  Work,  ha',  byC.R.6RBXr 
Esq.,  M.D.,  F.L.S.,  hz, — London,  Oroombridge  <&  Sons. — A  &vorable 
notice  in  the  AthenKum  of  Dr.  Bree's  volume  led  ua  to  suppose  that  it 
might  be  a  contribution  of  some  importance  in  the  discussion  of  the- 
nice  questions  which  the  publicatiou  of  Ur.  Darwin's  book  has  raised. 
But  this  expectation  has  not  been  fulfilled  on  perusal.  The  author'r 
intentions  are  praiseworthy,  and  his  zeal  in  a  good  cause  exuberant.  But 
we  cannot  entertain  a  great  respect  for  the  reasoning  of  a  writer  who,  on- 
the  one  hand  sees  design  and  adaptation  in  the  distribution  of  sunshine 
and  rain,  and  the  succession  of  the  seasons,  while  on  the  other  ho  insists- 
that  bteaute  "all  the  parts  of  a  creature  act  barmonioasly  and  c»-ordinfttely 
one  with  another,"  necessitating  the  inference  "that  they  were  pre- 
ordained to  act  collectively  for  the  animal,"  therefore  "they  could  not 
have  been  produced  by  [through]  variation,  natural  selection,  divergence 
of  form,"  or  indeed  through  any  secondary  eausea  whatever.  We  are 
unable  exactly  to  comprehend  how  one  who  sees  design  and  adaptatioB 
realited  in  the  inorganic  world  through  what  are  called  secondary  eanses, 
is  entitled  to  declare  that  the  establishment  of  the  doctrine  of  the  succes- 
sion of  species, — each  marked  with  more  special  if  not  stronger  evidencea 
of  design  than  anything  in  inorganic  nature, — through  secondary  causes, 
would  "destroy  every  vestige  of  a  shadow  of  belief  in  a  watchful  Provi- 
dence and  adaptive  creation,  and  strike  deeply  and  irrecoverably  at  the 
root  both  of  natural  anft  revealed  religion."  In  our  opinion  such  de- 
fenders of  the  faith  play  unwittingly  into  the  buids  <^  its  most  danger- 
oaa  adversariea,  k.  a. 
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IV.    BOOK  HOnCES. 

I.  The  Manv/aeture  of  Vinegar :  itt  Theory  and  Praetice,  with  ape- 
eial  Be/traice  to  the  Quick  Proctu  ;  by  Charles  M.  Wbthbrill,  PIiJ>^ 
M.D.  Philaiielphia,  Lindajky  and  BlKkiston,  1860.  12mo,  pp.  SOU. — 
This  is  ft  very  full,  correct,  and  macb  seeded  treatise  od  an  important 
branch  of  teclinolo^,  and  the  book  does  credit  both  to  the  anthor  aod 
to  the  publishers.  It  is  well  printed  and  contaiae  bnt  few  typographical 
errors,  among  which  wc  remark  "  Bertholet"  for  "Berthelot,"  on  p.  17, 
and  "Reaumer"  in  all  cases  for  "Reaumur." 

The  author  professes  b>  have  based  his  work  on  Otto's  "Lehrhncli 
der  Essig  Pahnkation,"  and  says  in  the  preface,  "The  general  divisioQ 
of  the  work,  many  of  the  tables,  all  of  the  wood  cuts,  except  two,  and 
the  quantitative  analysis  of  vinegar,  are  borrowed  from  Otto."  The 
first  division  of  the  book  is  devoted  to  an  explanation  of  the  general 
principles  of  chemistry,  with  especial  reference  to  the  subject  in  hand, — 
to  an  account  of  the  nature,  properties  and  transformations,  of  sugar  and 
alcohol,  and  to  a  discussion  of  the  varions  methods  of  determining  the 
strength  of  alcoholic  liquors  and  vinegars.  The  second  part  gives  the 
practical  details  of  the  vinegar  manufacture.  Scientific  accuracy  is 
maintained  throughout,  and  to  the  trained  chemist  the  book  is  valuable 
as  giving  in  one  volume  all  the  important  matters  relating  to  these 
various  subjects.  But  though  the  general  principles  are  clearly  stated, 
it  seems  doubtful  wbeUier  a  mere  practical  man  could  hilly  comprehend 
all  that  is  laid  down.  Yet  he  could  understand  enough  to  prevent  him 
from  becoming  the  dupe  of  men  who  make  a  great  secret  of  the  vine^r 
business  and  pretend  to  an  oxclusive  knowledge  of  vstuable  receipts  or 
methods.  At  the  present  time  when  scientific  schools  in  various  parts 
of  our  conntn,  bring  instruction  within  the  reach  of  all  who  desire  it, 
no  one  shonid  engage  as  manager  in  the  manufacture  of  vinegar,  or 
in  any  other  chemical  manufacture,  without  previous  study  of  chemistry 
and  some  training  in  chemical  manipulation.  Ooe  may  learn  a  great 
deal  from  books,  if  he  first  learns  how  to  utiUerstHnd  books.  One  may 
derive  much  benefit  ftom  experienced  worknien,  if  he  Erst  acquires  a 
knowledge  of  natural  laws  and  principles  so  that  he  can  exercise  a  just 
control  over  the  whims  and  prejudices  which  such  workmen  always 
possess.  Idke  men  of  other  trades,  the  vinegar  maker  too  often  insists 
on  trifiing  points  for  which  no  better  reason  can  be  rendered  than  that 
such  has  been  his  beaten  track ;  to  such  the  work  now  under  considera- 
tion wilt  prove  very  useful,  as  it  gives  many  actual  variations  in  the 
practical  aetails,  thus  showing  that  there  are  more  ways  than  one  of 
arrimg  at  the  same  end. 

One  or  two  incidental  matters  occur  in  the  book,  to  which  we  must 
be  allowed  to  take  exception.  Wood  vinegar  is  Ei>okeD  of  as  "pyroxilic 
acid,"  and  pyroxylie, — which  is  of  pure  Greek  origin, — perhaps  it  ought 
to  have  been  called ;  hut  the  mongrel  word  pyridiffneoiu  has  been  so 
long  exclusively  in  nae  that  it  sbonld  pass  as  the  established  name.  The 
author  also  substitutas  the  tonn  'raisin  sugar"  for  fflucote,  becanae 
"glwMK  means  tweet,  and  raisin  sugar  is  inferior  in  sweetness  to  either 
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cane  or  fruit  sugar."  It  would  have  been  well  to  cotieider  that  ;/ucow  is 
derived  from  the  positive  jIvkCs,  and  not  from  the  aupetlative  jUxiam ; 
and  nobody  ever  thought  of  calling  metamorphosed  atarch  gluditoK,  as 
the  BWeeteat  thing  known.  The  transformations  of  starch,  by  the  way, 
recall  bd  andue  extensioe  given  on  p.  66, — and  indeed  very  commonly  in 
booka, — to  the  name  "  British  gam."  Practical  men — or  at  least  many 
of  them — distingoieh  roaated  wheat  atarch  as  Britith  gv,m,  while  roasted, 
potato  atarch  is  called  gntn  auiitituU.  And  the  distinction  is  said  to  be 
founded  on  a  real  difference  as  great  as  that  between  the  starchea  them- 
aclves. 

In  speaking  of  the  expression  "proof  spirits"  the  author  says,  "the 
vin^^  maker  should  be  entirely  ignorant  of  proof."  But  as  long  as 
apirits  are  bought  and  sold  according  to  '  proo^  neither  the  buyer  nor 
the  seller  ahould  be  ignorant  of  what  the  term  means.  The  common 
materia  used  in  this  country  for  making  vinegar  by  the  quick  process, 
is  whiskey.  The  consumer  buys  it  at  a  specified  price  for  the  quantity 
of  pnoftpiril  that  it  contains.  He  buys  say  1000  gallons  of  rectified 
"whiskey  at  25  eta,  per  gallon,  and  how  much  must  he  pay  for  itf  It  is 
invoiced  perhaps  as  "  40  over  proof,"  that  is,  the  1000  gallons  are  actu- 
ally equal  to  1400  gallons  of  proof  tpirit ;  so  the  bill  amoonts  to  t360. 
To  see  whether  this  charge  is  correct  he  should  test  the  liquor  by  the 
alcodmeter.  One  per  cent  of  "  dry  "  (absolute)  alcohol  is  equal  to  two 
per  cent  of  proof  spirit — that  is,  New  York  proot  Hence  if  the  article 
examined  stands  at  70"  Tratles,  it  contains  140  per  cent  of  proof  spirit, 
or  in  commercial  language  is  40  over  proot  So  the  vinegar  maker  can 
no  more  afford  to  be  **  ignorant  of  proof"  than  he  can  ignore  the  mean- 
ingof  the  term  gallon. 

The  snbject  of  acetometry  is  pretty  fully  discussed,  and  by  the  methods 
given,  one  aceustomed  to  nice  chemical  manipulatioD  will  find  no  diffi- 
culty in  determining  the  strengtli  of  vinegar.  But  it  is  desirable  that 
the  common  workman  should  liave  some  simple  mode  for  testing  the 
generators  from  day  to  day  to  see  that  they  torn  out  a  nniform  product. 
There  is  such  a  plan  in  use  among  calico  printers, — a  plan  which  dis- 
penses with  exact  weighings  and  measnrings  and  nicely  adjusted  alcaline 
liquids,  and  k  therefore  deserving  of  especial  mention  io  any  work  in- 
tended for   practical  men.     Dry  slacked  lime  ia  added  to  some  of 


the  viucvar  to  be  tested,  ooljl  there  is  an  excess  of  lime  present, 
-which  u  Known  by  a  sudden  chai^  in  the  color  of  the  solution  to  yel- 
low or  brown  and  the  precipitation  of  some  flocculent  matter.    The 


resohing  liquid  ia  allowed  to  settle  and  ia  at  the  same  time  cooled  to 
60°  F.  The  hydrometer  strength  of  the  clear  aolntlon  is  now  noted, 
sod  bv  reference  to  a  table  conatmcted  for  the  particular  hydrometer 
used,  Uie  strength  in  acetic  acid  will  be  found  with  accuracy,  enough  for 
all  common  purpoaes.  Of  coarse  this  method  is  applicable  only  to  pure 
▼inegan  made  from  dilated  alcohol.  Whiskey  vm^^  is  now  very 
largely  consumed  in  calico  printing,  and  for  this  use  it  is  commonly  re- 
qmred  to  contun  fire  per  cent  of  dir  acetic  acid.  The  acetate  of  lime 
made  from  a  vinegar  of  this  strength  stands  at  8°  of  Twaddle's  hydro- 
meter. 
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The  second  part  of  the  worlc  describes  Revenl  different  arrangeraetita 
of  the  apparatos  for  making  rinegar  as  well  at  varioua  modes  of  work- 
ing; and  one  abont  to  start  or  remodel  a  manufactory,  wonld  derive 
moch  advant^s  from  a  careful  stady  of  the  many  plans  here  detailed. 
Yet  some  questions  might  be  asked  to  which  the  book  gives  no  satis- 
factory answer.  The  first  point  to  be  decided  is,  of  what  site  shall  the 
graduators  b«  made )  They  commonly  have  an  average  diameter  of 
about  Z\  feet  and  a  height  not  exceeding  12  feet  But  they  seem  to 
be  so  made  rather  from  precedent  than  from  any  actual  necessity.  It  is 
quite  liTiely  that  there  would  he  some  advantage  in  having  them  much 
wider.  As  for  height,  we  have  no  published  accoants  of  any  generators 
higher  than  13  feet ;  and  of  course  the  greater  the  height,  the  greater 
is  the  difficulty  of  maintaining  a  sufficient  circnlation  of  air  through  the 
filling  of  shavings.  Private  ciperiencc  however  hss  shown  that  twice 
the  ordinary  height,  is  none  too  great     For  there  are  in  this  country 

Knerators  in  successfiil  operation  bavjng  a  fill!  height  of  22  feet  TTie 
_uor  to  be  acetified  is  nused,  once  for  all,  and  passed  through  the 
20  feet  of  filling,  drawn  out  at  bottom  as  finished  vinegar.  These  long 
graduaton  produce  quite  as  much  strong  vinegar  for  the  same  amonnt 
of  filling  as  those  of  half  the  height  worked  in  pairs;  and  being  furnished 
with  the  feeding  apparatus  to  be  described  presently,  they  dispense 
with  a  laige  part  of  the  labor  and  attention  required  in  the  older  ways 
of  working. 

As  to  the  form  of  the  generators,  a  word  may  be  said.  They  are  made 
•omewhat  conical  so  that  the  hoops  may  be  driven  tight;  but  which 
end  should  be  uppermost?  Gradnators  are  always  described  and  de- 
picted as  standing  on  the  smaller  end.  Yet  we  cannot  think  of  a  single 
advantage  in  baring  them  so  set  It  is  true  the  filling  usually  shrinks 
more  or  less  in  the  course  of  time,  and  one  might  suppose  that  were  the 
taper  from  the  bottom  upwards,  the  filling  would  draw  away  from  the 
sides  and  leave  there  too  free  a  passage  for  the  air.  Bnt  it  is  a  some- 
what yielding  mass  we  have  to  deal  with.  Therefore  while  it  is  short- 
ened vertically  it  presses  out  laterally.  There  are  on  the  other  hand 
some  slight  reasons  for  depsrtingfrom  the  uBual  custom  and  adopting  the 
more  stable  position.  The  liquor  to  be  acetified  is  likely  to  be  more 
uniformly  distributed  in  its  passage  downwards,  if  it  is  showered  on  the 
smaller  end  of  a  right  conical  column  than  when  it  fells  on  the  larger  base 
of  an  inverted  frustrum.  Ag&in  the  liability  to  lateral  leakage  would  be 
much  lessened.  In  the  third  place someof  the  hoopsreqnire to  be  renen-ed 
while  the  generators  are  in  operation,  and  it  is  easy  enough  at  any  time 
to  slip  a  hoop  over  a  smaller  top  and  drive  it  down,  but  to  get  one  up 
from  below  is  by  no  means  easy.  It  is  particularly  difficult  to  replace 
the  bottom  hoop  when  this  has  the  least  diameter  of  all. 

There  is  much  difference  of  opinion  and  practice  with  reference  to  the 
admission  of  air.  Some  "practical"  men  insist  on  boring  the  boles 
three  or  four  feet  above  the  false  bottom.  Others  make  them  an  inch 
or  two  above.  Some  lay  great  stress  on  bringing  in  the  air  by  one  or 
more  wooden  tubes  passing  up  through  the  bottom  of  the  generstor  and 
terminating  jnst  below  the  false  bottom  on  which  the  filling  reat& 
They  forget  Uiat  fur  is  an  elastic  fluid  and  tends  to  difiuae  itself  equally 
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in  (rveiy  diroctioD  lo  that  if  it  only  hu  %  chance  to  enter  anybow  oT 
anywhere  below  the  filling,  there  is  no  danger  of  a  partial  diBtribution. 
There  can  be  no  limpler  or  better  plan  than  to  bore  two  or  three  holsi 
in  the  sides  juet  below  the  Bierc  bottom.  If  they  are  above,  there  it  a 
chance  for  the  filling  to  pren  a^nst  the  inner  orifieea  and  hinder  the 
inareM  of  air;  and  to  go  very  high  np,  is  to  loie  the  benefit  of  all  the 
filling  below  the  holea. 

While  speaking  of  air  it  may  not  be  amiss  to  mention  a  very  natural 
mathematical  oversurht  that  occurs  in  Dr.  Wetherill't  book  on  p.  2S9. 
It  ia  aaid  that : — "  Otto  discovered  by  numerous  experimenta  that  the 
air  leaviitg  generators  in  good  action,  contained  from  14  to  16  par  cent 
of  oiygen,  equivalent  to  from  4*9  to  6'd  per  cent  of  the  oxygen  of  the 
air  employed  in  the  vin^ar  fermentation.  As  in  atmospheric  ait  there 
ia  20-9  oxygen  to  79'1  nitrogen,  an  atmosphere  that  contains  16  per  cent 
of  oxygen  or  S4  per  cent  of  nitrogen,  most  have  had  originally  with  this 
20-9  22'2  — 19 

S4  of  nitri^^  :— —  X  B4^=23'2  of  oxygen.    Hence  it  has  lost  — 

:=S'84  per  cent  of  the  air  itaelf  or  87'8  p.  c.  of  its  oxygen.  And  bo 
when  an  air  contains  14  p.  c.  of  oxygen,  it  has  lost  6  p.  c.  of  its  first 
weight  or  384  p.  c.  of  its  oxygen. 

It  is  said  that  some  manufecturert  allow  the  vinegar  to  flow  oat 
at  bottom  as  &stB  ba  it  trickles  down,  jet  we  nowhere  find  a  snfB* 
cient  reason  rendered  for  this  plan.  Our  author  after  describing  a 
gooae  neck  arrangement,  aa  well  as  a  peculiar  cock  for  drawing  the 
Tin^ar  always  from  the  veiy  bottom  of  what  is  constantly  accumu- 
lating, goes  on  to  say : — "  Besides  the  advantage  of  saving  heat,  the  vis- 
(^ar  drawn  from  the  bottom  of  the  tub,  as  by  the  action  of  the  goose 
neck  or  bucet,  is  of  stronger  quality,  for  several  reasons  which  will  be 

g'ven  in  the  proper  place.  This  "  proper  place,"  however,  is  not  to  be 
nnd  in  the  book,  and  a  statement  so  very  questionable  is  left  unsup- 
ported by  any  reasoning.  If  there  are  any  real  advant^es  in  the  goose 
neck  or  any  similar  contrivance,  it  ia  desirable  that  they  should  be  speci- 
fied; for  one  who  has  never  naed  such  arrangements,  can  hardly  con- 
ceive how  anything  can  be,  on  the  whole,  better  than  periodical  drawings 
from  a  common  cock. 

Hie  filling  is  commonly  looked  upon  aa  merely  presenting  an  extended 
snrfiice  over  which  the  liquor  to  be  acetified  flows  in  a  tortuous  coarse 
from  top  to  bottom.  But  perhaps  the  graduator  ou^ht  rather  to  be 
considered  aa  a  kind  of  apparatus  for  "  displacemeDt."  It  is  not  improb- 
able that  the  alcoholic  mixtures  instead  of  simply  trickling  over  the 
shavings  saturated  with  vin^ar.  partly  drives  this  absorbed  vinegar 
before  it,  and  so  a  part  of  the  fresh  mixture  may  be  several  days  in  reach- 
ing the  bottom.  In  fact  if  we  fill  a  generator  with  shavings  soaked  in 
water  and  then  run  on  strong  vinegar  at  a  moderate  rate,  we  find  that 
H  ia  some  time  before  anythmg  but  water  flows  out  from  the  bottom. 
This  idea  of  displacement,  if  correct,  ou^t  to  be  taken  into  account  in 
theonDng  about  the  process,  and  it  has  also  some  practical  bearings. 
Among  other  things  it  should  eater  into  the  diacunion  of  the  compara- 
^ve  advantages  of  a  constant  and  a  periodical  running  of  the  alcoholic 
mixture.     In  the  case  of  an  interrupted  flow,  the  potea  of  the  filliDg 
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have  a  chance  each  time  to  empty  themseWes  partially  of  liquid  and 
become  filled  with  air;  and  the  air  will  thus  be  brought  into  more  inti- 
mate contact  with  the  liquor  of  the  next  pouring.     While  with  a  con- 
stant flow,  the  air  will  be  present  only  in  the  interstices  and  not  in  tlie 
poi-es.     Our  aathor  very  justly  considers  that  pouring  at  intervals  wonld 
be  preferable  to  the  constant  flow,  if  it  could  be  effected  wlthoat  the 
great  amount  of  care  and  manual  labor  which  it  commonly  requires.    Ha 
probably  is  not  aware  that  there  has  been  nsed  in  some  manuftctories  in 
this  country,  a  very  simple  automatic  pouring  arrangement  which  leave* 
hardly  anything  to  be  desired.     The  principle  is  t£at  of  the  oscillator 
in  Gay  Lussac's  sulphuric  acid  apparatus.     A  barrel  supported  above  the 
graduator,  is  fumisned  with  a  wooden  cock  which  delivers  the  alcoholic 
miztore  in  a  very  slender  stream  into  a  vessel  so  poised  that  it  shall  tip 
and  discharge  its  contents  whenever  it  has  received  as  much  liquor  as 
suffices  to  cover  completely,  for  a  moment,  the  distributing  sieve  head. 
The  apparatus  used  by  some  consists  of  a  single  vessel  which  rights 
itself  OS  soon  as  it  has  poured  out  its  charge.     But  as  this  is  made  partly 
of  sheet  (>opper,  it  is  liable  to  obvious  objections.     The  writer  has  had 
ia  operation  for  more  than  ayear,  double  oscillators  made  entirely  of 
wood  dove-tailed  tt^lher.    They  are  easy  to  construct  and  very  satis- 
factory in  their  performance.     Each  of  the  compartments  holds  a  wine 
gallon,  which  is  amply  sufficient  to  cover  a  sieve  head  30  inches  in  di- 
ameter.    Fig.  1  is  a  perspective  view  of  the  oscillator  monnted  on  its 
frame.    Pig.  2  shows  the  in- 
side of  the  end  piece  with  the 
dove-tail  grooves,  n,  n.     The 
whole  of  the  oscillator  itself 
is  made  of  pine  boards  five- 
eighths  of  an  inch  thick.     In 
the  triangles  a  be,  the  side  a  c 
.    is  7^  inches  long,  ab  is  6  inches 
[I  and  6  e  is  7  inches.    The  sides 
of  the  box  (^  are  13^  inches 
long,  not  incladimc  the  dovc- 
{,  tail    tongues,      "nie    middle 

piece  «  has  a  shallow,  round, 
or  angular  groove  on  each  side 
to  receive  ue  lower  edges  of 
the  side  pieces  d.  These  side 
pieces  are  held  fast  by  the  pins 
S,  S.  An  indentation  on  the 
outside  of  each  end  piece  re- 
ceives the  sharp  point  of  a  brass 
or  irou  screw  &,  and  on  these 
points  the  box  turns.  The  right  place  of  the  axis  is  determined  by 
actual  tri^s  of  the  box  temporarily  poised  at  different  points  along  the 
shorter  diagonals  of  the  end  pieces.  After  the  oscillator  is  permanently 
monnted,  the  tipping  may  be  still  farther  adjusted  bj-  varying  the  height 
of  the  cushions  h  on  which  the  sides  d  drop,  llie  whole  apparatus 
should  be  well  painted  before  it  is  set  on  a  sieve  head.  i.  u.  o. 
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S.  Chamber^  JSneyekpadia :  a  dictionary  vf  tTiUMnai  KnoaUdgt 
forthepeopU.  Dliistii^ed  with  mftpi  and  numerou*  eDgravingi.  Luv* 
9vo.  Tola.  I  and  It.  J.  B.  Lhjjiincott  &  Co^  Philadelphia.  W.  t  B. 
Chaubkhs,  Edinburgh.  1860. — This  excellent  EnoycloMdia  is  on  the  basis 
of  the  German  Cimtwaafioni  Ltxieon.  It  is  to  be  completed  in  uz  or  seven 
volumes  ol  abont  800  pages  each,  and  fully  illustrated  vith  woodcuts  in 
the  teit  and  colored  maps  on  steel.  Its  scientific  articles  are  varied  and 
generally  able,  covering  natural  history,  physics,  astronomy,  tapognphj, 
geograpny  and  medicine.  The  maps  are  models  of  clearness  and  ele- 
nnce  m  that  style  of  illuitration,  vrhich  they  understand  fo  well  in  Edin> 
bnt^  Hessre,  Chambers  have  earned  a  well  deserved  r^utation  for 
th«r  efibria  to  open  tfie  treasuries  of  human  knowledge  to  the  people, 
and  in  this  new  enterprize  ve  see  the  culmination  of  all  former  efforts. 
It  will,  by  the  terms  of  its  prospectus,  be  the  chaapeet  general  encyclope- 
dia  ever  published,  as  well  as  one  of  the  most  comprehensive.  It  con- 
tains, as  is  just,  few  lengthy  treatises  such  as  we  sees  in  the  Encyolope- 
dis  Brittanica  and  in  the  American  Cyclopedia,  thus  conforming  more 
strictly  to  the  original  idea  of  an  encyclopedia,  which  was  first  realized 
in  English  by  Ephraiu  Chiicbkrb  in  his  Universal  Dictionary  of  Knowl- 
edge  (l?28],  the  basis  after  the  6th  edition,  (in  17S0)  of  Dr.  Bee's  Cyolo> 
pedia.  We  cordially  commeud  the  neir  Chambers'  Encyclopedia  at 
worthy  of  a  place  in  every  collection  of  books  for  reference. 

3.  itr«f0  Amerietm  Cyclopedia.  Appletons,  N.  Y.  1681. — This  able 
and  nseful  work  has  reached  iu  llui  volume,  ending  with  the  word 
'Moxa.'  It  is  the  plan  to  close  it  with  the  16th  volume.  Among  the 
noticeable  scientiGc  articles  in  the  11th  volume  are  '  Mieroteope'  and 
'  Mineraloffy,'  the  first  due,  as  we  infer,  to  Dr.  Renben,  and  the  last  to 
Mr.  Hodge,  both  authors  of  numerous  scientific  articles  of  merit  in  this 
Cyclopedia.  It  is  to  be  regretted  that  a  work  in  general  so  excellent 
should  not  include  in  its  plan  of  publication  those  simple  illustrations 
without  which  it  is  hardly  possible  to  make'  intelligible  certain  subjects, 
especially  in  physics  and  natural  history.  During  the  hours  devoted  to 
looking  through  these  volumes,  lingering  with  satis&ction  to  read  not  a 
few  of  their  instructive  articles,  we  have  been  much  impressed  with  the 
great  amount  of  discriminating  labor  and  knowledge  involved  in  the 
management  of  so  great  a  variety  of  subjects. 

4.  Second  Report  of  a  Qeologieal  Bteonnoi*ianee  of  the  Middle  and 
Southern  Counties  o/Arkatuat,  made  during  the  years  1809  and  1860, 
by  D.  D.  Otbn,  Principal  Geologist,  assisted  by  Boniai  Peter,  Chemi- 
cal Assistant,  Lbo  LESQcaaanx,  Botanist,  and  Edward  Cox,  Assistant 
Reelect.  Philadelphia:  C.  Sherman  k  Bon,  Printers.  1B60.  8vo, 
pp.  433. — Having  already  devoted  p.  431-435  to  an  extended  notice  of 
the  botanical  portion  of  this  Report,  we  can  only  add  here  its  title  in  full. 
It  is  beautifully  printed,  and  will  be  regarded  with  interest  as  the  last 
Isbor  of  the  lamented  Owen.  The  Chemical  Repoi-t  by  Dr.  Peter  con- 
tune  Uie  results  of  the  analyses  of  one  hundred  and  eighty-seven  soils, 
sabsoils,  and  underclays,  and  two  nitre  eartiis,  besides  a  variety  of  other 
chemical  work.  The  volume  is  concluded  by  a  brief  report  by  Assistant 
Cos. 
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T.   KIBCILLANEOUS  SCIKHTIFIC  IKTBLUOENCK. 

I.  Caialogu*  cf  th*  Meteoric  CoUeetion  of  Charlu  Ufham  Shkpari>, 
d^MUtwl  in  the  Cabinet  of  An  bent  College,  Mmb. 

Meteobic  Stones. 
1.  1492,  No*.  1,      £iuuheim,  Alsace,  Dip.  dn  Haut-RhiD,  Francs. 

5.  17«3,  July  8,       Tabor  (Plan,  Strkow),  Bohemia. 
8.  1T&3,  SepL  7,      lapoaat.  Dip.  de  L'Ain,  France. 

4.  176S,  Sept.  13,    Zuei  en  Maine,  Dip.  d«  la  Surthe,  France 
0.  1768,  Nov.  20,    itauerkirthm,  luu,  Tx>iTer  Austria. 

6.  17S0,  July  21,    itar&ol<Mi,(Koqoefort,Cr6on,JuillacMecin,  Agen, 

&&],  Dip.  de*  Landea,  Dip.  dv  Gera,  Dip.  du 
Lot  et  Garonne,  fonserly  Gaaconj,  Franca. 

7.  1794,  June  It,    Siena,  TuRCKDy. 

8.  179S,  Dec.  IS,     Wold  CoOa^,  Vortnfaire,  England. 

Q.  1?«S,  March  S-12,5a{^nearVil1efraR<'he,Dip.duRh&ne,  France 
10.  1798,  Dec  IS,     Benarea  rEriikhut  village),  Bengal,  E.  lodiea. 

II.  1803,  April  26,   VAiyU,  Normandy,  Dip.  de  I'Orae,  France. 

12.  1803,  Oct  8,       Apt  (SHurette).  Dip.  de  Vaoctuae.  France. 

13.  180S,  March  25,  Doroaintk.  Government  IrknUk,  Siberia. 

14.  1806,  March  15,  Alait.  St.  £ti«nne  de  Solm  and  Valence,  Dtp.  dn 

Card,  France. 
lA.  1807.  March  13,  TVmocAin,  Jucbnow,  Smolenak,  Bnsaia. 

15.  1807,  Dec  14,     WeiUm,  Connecticut,  U.  &  A. 

17.  180B,  April  19,  Parma  (Casigneno,  Borgo  Sl  Domino),  Italj. 
1&  1808,  May  22,    iStannn-n,  Iglau,  Moiavia. 

19.  1808,6ept.3,     Ziim,  Bunilau,  Bohemia. 

20.  1810,  Aug.  Ti^ipfnirjf  (Mooreaforl),  Ireland. 

21.  18tO,Nov.22,    CAarfonpi/^  near  Orleans,  Dip.  duLoiret,FtaaM. 

22.  1611,  March  12,  KtUetchovka,  Gov.  Polbivra,  Riusia. 

23.  1811,  July  8,      £n-/on^ifUJ,  near  Burgos,  Ui^rCastilia,  Spain. 

24.  1812,  April  IS,  EnUbiit,  between  Hai^barg  and  Helmuaedt, 

PruBsia. 

25.  1612,  Aug.  5,      Ckantonnay,  between  Nantes  and  LaRocbella, 

Dip.  de  la  Vendie,  France. 
id.  1S13,S^10,    Zimenci  (Adare.  Suagh,  Braaky,  Fahft),  limerick 
county,  Ireland, 

27.  18U,  Feb.  3,      Bochmtit  (Gov.  lekatcrinoslaw),  Buaiia. 

28.  1814,  Sept  S,      Agen,  Dip,  du  Lot  and  Garonne,  France 

29.  I&IS,  Oct  3,       Chatdgrty,  near  Langree,  Dip.  dela  Haute-MaiM^ 

France 

30.  1818,  April  10,  Zdxnihi  (Saboryzy,  Babonts  on  the  SlutKh,) 

Voihynia,  Ruuie 

31.  1818,  June,  Screi,  Macedonia,  Turkey. 

32.  1818,  Aug.  10,   Slobadk*,  luchnow.  Gov.  Smolensk,  Rowa. 

88,  1819,  June  13,  Jbniw  (Barbezieux),  Dip.  de  la  Charente,  France 

84.  1SI9,  OctIS,  i'oJitx,  near  Oera,  Dutchy  of  ReuH. 

3e.  1820,  July  12,  Lima  (Liksen),  Laadany,  Gov.  Witepsk,  RniHa. 

86,  U21,  JunelS,  •/wwnoi,  near  tibomez,  Dip.  de  I'Ardiche,  Fraooe 
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8?.  18SS,  N«r.  90,  f\t(itkport,  near  Allababad,  BtndosUn,  E.  Indito. 

S8.  1823,  Aug.  7,  JfobUboroiiffh,  Maine,  U.  S.  A. 

89.  1824,  Jan,  15,  SenaMo,  Ferrara,  Papal  States. 

40.  1834,  Oct  14,  Zebrak  ^Praskol**),  near  Horaowiti,  Berann,  Bo< 

41.  1885,  Government  lelcaUrittoilaw,  Rnuia. 

42.  1625,  Feb.  10,  JVat^emoy,  Maryland,  U.  8.  A. 

43.  182S,  Sept.  14,  .ffcmo/ufu  (Owyhee,  Hawaii),  Sandwicb  Islaiub. 

44.  1828  or  1827,  Waterloo,  New  Yort,  U.  S.  A. 

45.  1827,  Hay  Q,  NaikvUle,  Tenneaaee,  U.  S.  A. 

46.  1827,  Oct  6,  Biatyitok  (Euaata,  or  Kaasti  Tillage),  RnaUir 

Poland. 

47.  1828,  Jnne  4,      Siekmotid,  Virginia,  U.  8.  A. 

48.  1829,  May  8,      Fortyth,  Oeorgia,  U.  B.  A. 

49.  1829,  Aug.  15,   Btal,  near  Long  Brancb,  New  Jersey,  0.  8.  A, 
60.  1881,  Sept.  9,      Weiuly  (Dorf  Znorow),  %>niTia. 

SI.  183S,  Nor.  26,  ^bniito,  Bmenn,  Moravia. 

M.  1834,  JuDel2,  C^arttv^foi,  near  Hiwar,  E.  Indies. 

63.  1836,  Not.  11,  Matao,  Ptot.  Rio  Grande  de  Norte,  BraziL 

64.  1837,  Aug.  Unaude,  Dip.  de  la  Cbarente,  FranceL 

65.  1838,  Jaiie6,  C^nKbiopore,  Berar,  E.  Indies. 

66.  1838,  OcL  la,  Capttand   (Cold  BoUuwelde),   Cape  of  dood 

Hope,  Africa. 

67.  1839,  Feb.  13,    lAate  Pmey,  Pulaski  County,  Missoari,  U.  S.  A. 
6&  1840,  July  17,     Ctratto,  near  Offl^ia,  Casale,  Piedmont. 

69.  1840,  Coneord,  New  Hampshire,  U.  S.  A. 

50.  1841,  Varcb  22,  ffruneberij  (Heinrichsau),  Prussian  Bileua. 
31.  1841,  Jdm  12,     ChdUau-'limard,  Dip.  dti  Loiret,  France. 

62.  1842,  April  26,   MUena  (Milysn),  Fusineko  Selo,  Croatia, 

63.  1842,  June  4,      Anmiirei,  Canton  St  George,  Franca. 

64.  1848,  March  2i,  BUkoptvUlt,  South  Carolina,  U.  S.  A. 

66.  1843,  June  2,      Utrteht,  Blaanw  Eapel,  Loewenhutye,  Netber- 

lands. 
96.  1843,  Sept  16,   .£1«»- TTmdnt,  near  Nordharaen,  Pnuiia. 

67.  1844,  April  29,  EilUter,  County  of  Tyrone,  Ireland. 

68.  1844,  Oct  21,     Favors,  Canton  de  Laissac,  France. 

60.  1846  or  1847,      Siektand  (near  Columbia),  So.  Carolina,  V.i.  JL 

70.  1846,  May  8,       Maeerata,  Monte  Milan  village,  Ancona,  Papal 

Sutee. 

71.  1847,  Feb.  26,    I4tm  county,  Iowa,  U.  S.  A. 

72.  1848,  May  20,     Ca»tint,  Maine,  U.  S.  A. 

75.  1849,  Oct  SI,     Cabarrat  county.  North  Carolina,  U.  8,  A, 

74.  IsnO,  Not,  30,     ^Aa/ita(SuIker,nearBi88empur),Bancoora,India;' 

76.  1881,  April  17,    e^«ter*foA,  Westphalia. 

76.  18S2,  Sept  4,  Mtzd-Madurat  (and  FekeU),  TransylTama. 

77.  1833,  March  6,  Stgoalee  (Soojoulee),  India, 

78.  1863,  Feb.  10,  tfir^wnfi,  Sidly. 
78.  1864,  Found.  Ptgxi. 

80.  1865,  May  13,    BremervoenU,  Landdrostei-Stade,  HanoTer. 

81.  18^6,  Aog.  6,     PiUrtbuty,  Lincoln  county,  Tennewee,  C  8.  A. 
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82.  18ST,  Oct.  10,     OAoio,  But  of  Karaburg,  TrutytTanut. 

83.  18S7,  Feb.  27,    FamallM,  S.  Hindostan. 

S4.  18S8,  H«7  19,    ICaiova,  Horthwert  of  OnritaL,  Temenv,  BmbkL 

SO.  1858,  Dec  9,       Auuon,  (MoDtrqwn),  Fnsoe. 

86.  ISfiS,  M&rch  26,  SarriKn  eotttUj/,  Keataokj,  U.  B.  A. 

87.  18S9,  Aug.  11,    BtAlekem,  near  Albany,  New  York.  U.  8.  A. 

88.  18S0,  May  1,       2^««  Concord,  Mtukingom  coanty,  Ohio,  tJ.  8.  A. 

Meteoric  Ibons. 

DUM  or  Dlieanrf  or  of  Fall. 

1.  Fell       1761,  May  26,    J^ram  (Hraeohina  village),  Croatia. 

2.  Diioor.  l7fil,  Sl^nbaeh,  between  Eibenatock  and  Jo- 

ham-Oeorgenitadt,  Bazony. 
^.      "        1768,  >Smt^  Siratik  in  Bambuk,  A&ica. 

4.  "         1776,  Knunejank,  Got.  Jeneaeisk,  Sibeiia. 

5.  "         1784,  TWtKo,  (Xiquipiico),  Mexico. 

6.  "         1788,  Ttevman  (Otumpa),  Argentine  Repub- 

lic, S.  AincricA. 

7.  "         1792,  Zooatenu,  Mexico. 

8.  "         1801.  Cape  of  &ood  Hope,  Mns». 

9.  «         1811,  ^6a^  Bohemia. 

10,  "  1811,  Z>«nin;7o,  Mexico. 

11.  "  1814,  ^it&wr^,  Lower  Rhine,  Fnuiia. 
IS.  *'  1814,  T*xat  (Red  River),  U.  S.  A. 
IS.  "  1815,  jbnorto,  Scharoech,  Hungary. 

14.  "         1814,  AiAm  (Bemdegi^,  Braiif. 

15.  "         1818,  Loekport,  New  YOTk,  U.  8.  A. 

16.  "         1819,  ^urlm^toi,  Otaego  County,  New  Yoric, 

U.8.A. 

17.  "         1820,  '     &ttild/ord,  North  Carolina,  U.  S.  A. 

18.  "        1824,  Batata,  New  Grenada,  S.  America. 

19.  "         1827,  Alaama,  Bolivia. 

30.  "         1828,  Caille  (Grasu),  D6p  Du  Yar,  France. 
21.       "         1829,                    £ohiimUib  Pntchin,  Bohemia. 

32.      "         1834,  CTat'&ome  (7ounfy,  Alabama,  U.  8.  A. 

25.  Fell        1885,  Jnly  30,      Diekaon  county,  TenneaMB,  U.  S.  A. 

34,  Diaoov.  1635,  Slack   Mountain,    Buncombe    coun^, 

North  Carolina,  U.  S.  A. 

35,  **         183B,  Aihniilt,  Banoombe  oouDtv,  North  Car- 

olina, U.  S.  A. 

26.  «         1839,  J^inatn  ooun^,  Geoma,  U.  8.  A- 

27.  »        1840,  CoeJa  county  (Cosby-Creek,  alao  Sevier 

county),  Tennessee,  U.  a  A. 

38.  ■*         1841,  IfnAerry    (Ruff's    Mountain),    Sonth 

Carolina,!!.  8.  A. 

39.  "        1843,  Orem  county  (Babb's  1£IIb),  1 

U.  S.  A. 
80.       "         1848,  OoMO,  Mexioo. 

31.  Oisoov.  1848,  St.  Augtutitit^i  Bag,  Madagascar. 
83.       "         1843,  Ana  (Szlaniosa),  Hungary. 
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SS.  DUCOT.   1846,  Outgo  ooUDty,  Xew  York,  U.  S.  A. 

84.       "         1846,  i>e  ^ott  county,  TenaeMee,  U.  S.  A. 

36.       "         184S,  CartKage,  TeODeeaee,  U.  S.  A. 

36.       "         1847,  Chtittrvillt,    Cheater     District,    South 

GaroLiDA,  U.  S.  A. 
87.  Fell        1647,  July  14,     Brmatott,  (HauptmanaBdorf),  Eoeuig- 

graets,  Bohemia. 
38.  DiMOT,  1847,  S^iUffetit      Newmark,     Brandenbufg, 

Fnusia. 
89.       **         1860,  SchteeU,  Pronnoe  of  Pnuiia. 

40.  "         1860,  Salt  Biver,  Eentuckjr,  U.  8.  A. 

41.  «         I860,  PitUburg,  PennsylTwiia,  U.  8.  A. 

42.  "         1860,  Smeea    FalU,   Cayuga    count;,    New 

York,  U.  S.  A. 

DIbcovbiw). 

48.  1860-1654,  Lion  Rivtr,  Namaqua  LbqiI,  South  Africa. 

44.  "  "  Union  county,  Qeorgia,  U.  S.  A. 

46.  "  "  Tcuewetl,  Clubome  county,  Tenneaae,  U.  8.  A. 

46.  "  **  Santa  Boia,  Kew  Mexico. 

47.  "  "  Tuezon,  Sonora.        * 

48.  "  "  Hemalga,  Talcahuaxo,  Chili. 

49.  "  "  Sdyvmod  cdnnty,  North  Carolina,  U.  8.  A. 

60.  "  "      Oktibbeha  county,  Miasinippi. 

61.  "  "      Orangt  Rivtr,  South  Africa. 

68.  1864,  i£adoe,  Canada  West 

63.  1868,  HatnkoU,  8.  W.  of  Paderbom,  Minden,  W»tphalia. 

64.  "  Foriyth,  Taney  county,  Misaonri,  U.  8.  A. 

66.      "  ITehratka   Territory,  (between   Council   Blufib  and 

Fort  Union),  on  the  Miwouri  Rirer. 

66.  "  Campbell  county,  TenneMoe,  U.  S.  A. 

67.  •*  NeUoa  connrt^,  Kentucky,  U.  8.  A. 

£8.       "  JtwtU  Hill,  Madiaon,  co.,  North  Carolina,  U.  8.  A. 

69.  "  Marthtdl  county,  Eeutncky,  U.  8.  A. 

50.  "  Bnuot,  Texas,  U.  S.  A. 

01.      "  Dmton  county,  Texa^  U.  8.  A. 

62.  "  Oldham  county,  near  Lagrange,  Eentud^,  U.  S.  A. 
03.       "                ifo6«r((on  county,  Tennessee,  U.  a.  A. 

Total— 88  Stonea  and  63  Irons,  or  ISl  Meteorites.  Their  aggregate 
wdght  is  820  pounds.  The  largest  stone  weighs  61  pounds,  and  the 
largest  iron  mass,  826.  The  collection  contains  a  Urge  probleroaCical 
maia  firom  Homony  Creek,  Buncombe  county,  Nort£  Carolina,  sup- 
powd  to  be  an  altered  meteoric  iron ;  idso  numerous  native  iron  and  iteel- 
hke  masaea  whose  origin  is  not  understood,  but  which  are  suspected  to  be 
meteoric.  To  this  latter  group  belong  the  ipecimens  from  Achen,  France  ; 
Collina  de  Brianza,  Brazil ;  Walker  county,  Alabama ;  Scriba,  New 
York;  Randolph  county,  North  Carolina;  Bedford  county,  Pennsyl- 
vania; Montgomery,  Vermont;  Rutherford,  North  Carolina,  and  some 
others.  The  olaok  capillary  matter  aeen  to  &11  in  a  glowing  state  at 
Charleston,  South  Carolina,  on  the  erening  of  Nor.  16,  1867,  is  alio 
preserved  in  this  collection. 

New  Haven,  Conn.,  Nor.,  ISeO. 
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2.  Nott  and  Correction  to  Mr,  T.  Sttrry  H«nC$  paper  on  TVpM,  Out 
Tol.  p.  286-264. — To  follow  the  note  on  p.  261:— "The  fonnntion 
of  ft  nitrite  io  the  expenmonts  of  Cloez  nppesn  to  be  independent  of  tli« 
pregeDce  of  ammonia,  and  to  roqnire  only  the  elements  of  air  and  water 
\CompU»  Renditt,\xi,  9i5).  Some  experiments  now  in  prepress  lead  me 
to  coDclnde  that  the  appearance  of  a  nitrite  in  the  variom  processes  for 
ozone,  is  d  DO  to  the  power  of  nascent  oxygen  to  destroy  by  oiydation 
the  ammonia  generated  by  the  action  of  water  on  nitrogen,  the  nitrons 
nitryl ;  so  that  the  odor  and  many  of  the  reactions  assigned  to  oiodo  or 
nascent  oxygen  are  reslly  dne  to  the  nitrous  acid  which  is  set  free  when 
nascent  oxygen  encounters  nitrogen  and  moisture.  On  the  other  hand, 
nascent  hydrogen,  which  readily  rednces  nitrates  and  nitritea  to  ammo* 
nia,  by  destroying  the  regenerated  nitrite  of  the  nitryl,  prodaces  ammo- 
nia in  many  cases  from  atmospheric  nitrt^n." 

Two  errors  of  the  preae  occur  in  the  first  seFen  tines  of  p.  264 — which 
are  corrected  in  the  following  paragraph : 

"Without  counting  the  still  more  basic  sulphates  of  zinc  and  copper, 
described  by  Kane  and  Schindler,  we  have  the  following  salts,  which  in 
accordance  with  Wnrtt's  notation,  correspond  to  the  annexed  radicals: 

1.  TJnibasic,        -        ■        -        SgK  O^  =8jOj  monatomic 

2.  Bibasic,       ....    SjHjO,  =3^04  diatomic 

3.  Quadribasic,    -        -        -        SjH40,,=S,0a  tetratomic. 

4.  Scibasio,  •         -         -    8jHgO,,=8j       hexatomic 
B,  Octobasic,       -         -         -         3^1,0, 4=8j-Oj  octatomic. 

8.  TtXM  Stirve]/. — We  hare  reoeired  the  following  note  from  W.  M. 
Oabb  on  ibis  subject,  which  we  publish  without  comment. 

"I  take  this  opportunity  of  correoting  a  statement  in  your  last  issna  of 
the  Am.  Jour.  Sci.  m  rward  to  my  friend  Dr.  Moore  of  the  Teias  Geological 
Surrey.  *  *  *  Having  been  personally  cognizant  of  all  the  circumstances 
ooiinected  with  the  change,  I  feet  able  to  roeak  eonfidently  of  the  matter. 

"  It  wa*  determined  that  when  Dr.  Slmmard's  term  of  appointment 
should  expire  (November,  1860)  that  he  should  be  removed.  Inere  were 
two  applicants  for  the  poet,  and  Dr.  Hoore  obtained  the  use  of  certain 
'influential  names'  for  the  purpose  of  connteracting  the  weight  of  a  letter 
written  by  Humboldt  some  thirty  years  ago,  in  recommendation  of  the 
other  applicant,  and  not  to  prejudice  Dr.  R,  whose  removal  had  nothit^ 
to  do  with  the  appointment  of  any  particular  sncceseor. 

"While  I  have  every  confidence  in  Dr.  Shumard'e  ability  as  a  geolo^ 
gist,  I  cannot  believe  that  his  sucoesior  is  inferior  to  him  either  in  erudi. 
tion,  skill  or  ability.     I  hope  therefore  that  you  will  do  justice  to  a  gm- 
tleman  who  has  been  thns  nsfoirly  placed  before  the  scientific  public 
I  remain  your  ob't  serv't,  W.  M.  Gabb." 

PhOadelphia.  Haicli  S8,  ISei. 

4.  Kentucky  Geoloffieal  SeporU. — On  pnge  294  we  spoke  of  the  fourth 
Tolumeof  tbe  Kentucky  Reports  now  in  press  as  the  'concluding'  volnme. 
As  the  survey  of  Kentucky  is  far  from  being  coi^lete,  it  is  to  be  hoped 
that  new  sppropriations  of  money  will  enable  Dr.  Peter  and  his  aesociates 
to  go  on  with  the  work.  The  chemical  part  of  the  fourth  volume,  cov- 
ering 890  pages  and  a  vast  amount  of  chemical  labor,  bai  just  reached 
Qs,  and  will  be  noticed  faerenfler. 
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EsKcn  HiKCBera,  an  excellent  geologn>t  and  mininjr  engiDeer,  died 
ia  New  York  on  the  ISth  of  February,  aged  about  36  years.  A  natire 
of  Saxony,  educated  by  tbe  goremment  at  the  Mining  Academy  at  Frei- 
berg, be  came  to  thie  country  about  eight  yeare  ago.  He  was  engaged 
on  tbe  Geol^ical  Survey  of  New  Jeraey,  chiefly  in  the  examination  of 
the  northern  countiea  of  that  State,  from  18&6  to  the  atupensioQ  of  the 
tarrej.  Some  of  the  reuiita  of  hia  labors  (without  hia  name)  have  ap- 
peared  in  tbe  Annaal  Bepom  of  that  anrvey.  Freqnent  exposure  to  (be 
•ickly  climate  of  the  Southern  States  when  exploring  in  North  Carolina 
and  ebewhere,  broke  down  his  health,  dereloping  by  intermittent  fever 
tbe  conaumption  wliich  carried  him  off.  Cantiooi,  tnithfiil,  excellent  in 
character,  hia  decaaae  ia  a  great  loa*  to  mining  enterpriset,  in  which  there 
ia  always  need  of  the  qualities  which  distinguished  Ernest  Haeusser. 

Botankal  NteroUigy  for  1800. — Proftuor  HoehiUiltr  of  Esslingen, 
■Wirteraburg,  died  on  the  19th  of  February,  at  the  a^  of  74  years.  The 
Bev.  Prof.  Hochatetter  produced  no  important  botanical  works;  but  be 
and  his  associate  Stendel,  whom  he  survived  two  or  Uiree  years,  wen 
active  promoters  of  botany  through  the  Unto  Itintraria,  an  association 
for  farthering  botanical  collections— of  which  they  were  the  managers. 
Profeuor  J.  O.  C.  Lthmaim,  of  Hamburgh,  who  died  on  the  1 2th  'of 
February,  in  hia  esth  year,  wu  a  botanist  of  note,  and  a  voluminous 
anUior.  His  earliest  work,  a  monograph  of  Primula,  appeared  in  1817, 
his  monograph  of  the  Atptrifoiia  the  year  after,  that  of  Potenlilla  in  . 
1820.  He  elaborated  die  Onaffraam  and  his  favorite  genus  Pottntilla 
tot  Hooker's  Flora  of  British  America ;  and  his  latest  pnblication  of  any 
magnitude  and  crowning  work  was  his  Bevmo  PoUnlUlamm,  a  fine  quarto 
volume  with  64  plates,  issued  in  the  yeu- 1856,  an  excellent  monograph. 
G.  H.  von  Sekuberl,  a  Bavarian  botanist  of  a  former  generation,  to 
whom  Mirbelin  1818,  under  the  name  of  •SfAuitrd'a,  dedicated  the  genni 
Mtablished  for  our  southern  Cypress,  which  Richard  had  earlier  called 
^axodium — survived  until  July  last,  having  attained  the  age  of  60  yearm. 
He  is  commemorated  in  an  AsclepiadeoQs  genus  from  Brazil,  estab' 
Uahed  by  his  fellow-countrymen,  Martins  and  Zuccarini. 

Dr.  J.  F.  Klolatek,  keeper  of  the  Royal  Herbarium  at  Berlin  for  the 
last  twenty-five  years,  died  on  the  5th  of  November  taxt  at  tiie  age  of 
0S  yesra.  As  a  systematic  botanist.  Dr.  Klotzsch  worked  industriously, 
observed  discriminatingly,  but  generalized  badly,  or  rather — like  others 
of  the  same  school — wanted  that  largeness  of  view  which  enables  the 
able  naturalist  to  discover,  almost  instinctively,  the  true  characters  and 
just  subordination  of  natural  gronps,  in  the  midst  of  the  most  diversified 
details,  and  that  gift  of  sound  judgment  as  to  natural  genera  in  which 
Linnsos  and  the  other  great  masters  so  much  excelled  most  even  of  the 
better  botani^ta  of  the  present  age.  Dr.  Klotzseh's  monograph  of 
Btffoniaetm,  and  his  papers  on  EitphorUa  (one  of  the  latter,  which 
diunerobers  the  Linnnan  genus  Euphorbia  into  more  than  a  dosea 
genera,  published  during  the  past  year,)  are  striking  illustrations  of  the 
opposite  system.  Tbe  distinctions  are  doubtless  for  the  most  part  true 
and  good ;  their  valuation  is  open  to  serious  otnection. 

I^i*  de  Vtlmorin,  of  Fari^  died  on  the  28a  of  Ifarcb,  1660,  at  the 
age  of  44  years.     Although  his  oams  and  that  of  hia  venerable,  still- 
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BQiriTing  father  (to  vhom  DeCindoUe  dedicated  the  gema  VUmorimia,} 
hardly  &ppeare  iu  the  catalogne  of  botanical  aathoTs,  yet  both  have  rend- 
ered important  service  to  botanical  science,  while  eontributioff  moat  emen- 
tialiy  to  the  advancement  of  affricultare  and  horticulture  by  original  obser- 
vations, and  by  expeTimental  researches,  devised  and  conducted  upon 
truly  scientific  principles,  respecting  the  fbrmatioD  of  varieties  and  taeir 
fixation  ~mto  races,  and  the  amelioration  and  augmentatioo  of  the  tiseful 
products  of  cultivated  planta.  A  notice  of  some  of  the  brief  but  moat 
sugsettive  papers  of  the  Vilmorins  upon  tliis  subject  was  given  in  ths 
27tH  volume  (nev  seriea)  of  this  Journal  (May,  1820).  In  devising  and 
conducting  such  experiments,  often  requiring  both  physiok^cal  and 
chemical  Knowledge,  a  delicate  skill  in  manipnlation,  uid  «  qoick  eye  for 
natural  affinities,  Uie  younger  Vitmorin  was  unrivalled,  and  his  deatli  in 
the  midst  of  so  useful  and  so  honorable  a  career,  has  left  a  serions  void. 
It  is  but  just  to  his  memory  to  acknowledge  that  we  have  learned  more 
from  him  respecting  the  laws  and  conditions  which  govern  both  the 
production  and  the  preservation  of  v^table  varieties  and  race*  than 
from  any  other  source.  What  with  his  characteristic  modesfrv  he  en- 
titled an  £itai  i'uM  Calalogut  iftlkodique  tt  Sywmymigae  dti  PrmMnU, 
arranging  the  sorts  of  Wheat  known  in  cultivation  under  fifty-thre« 
sections,  reduced  to  seven  botanical  species,  is  a  work  which  required  the 
researches  of  years,  although  only  a  pamphlet  of  fifty  pages,  and  is  his 
most  extended  publication.  His  several  articles,  since  collected  under 
the  title  of  Notice  tvr  Camilioraiitm  dti  plattki  par  U  lenit,  tt  cotuidi- 
rationt  fur  VKertditi  dtn  vtgetavx  are  characteristically  brief.  But  they 
are  all  the  result  of  the  most  conscientious,  skilljiil,  and  prolonged  in- 
vestigations, and  all  are  real  contributions  to  knowledge,  the  value  of 
which  is  not  to  be  estimated  by  the  bulk  of  the  record. 

J.  B.  Payer,  one  of  the  botanical  members  of  the  Academy  of  Sci- 
ences, and  Fiofessor  of  Vegetable  Organography  and  Anatomy  of  the 
Faculty  of  Sciences,  at  Paris,  died  on  the  6th  of  Septomber  last,  aged 
only  42  years.  The  correspondence  of  H.  Nickl^s  has  already  supplied 
a  biographical  notice  of  Payer,  in  the  preceding  (March)  number  of 
this  Journal.  His  speciality  was  orzanogeny ;  his  principal  work  Traili 
£  Organoghtie  Comparh  de  la  Fleur,  in  impenal  octavo,  with  154 
crowded  plates,  is  a  very  handsome  and  imposing  production,  but  per- 
haps not  of  the  highest  critical  value.  His  seat  at  the  Academv  of 
Sciences  has  recently  been  filled  by  another  oi^nogenist,  of  exceflent 
promise,  M.  Duchartre. 

John  E.  LeCcmU,  former  Major  of  TT.  S.  Topt^raphicd  Engineers, — 
whose  death,  at  Philadelphia,  in  ffovember  last,  aged  77,  was  announced 
iu  our  March  No.,  (p.  303) — was  almost  the  Nestor  of  American  botanists, 
Although  his  principal  contributions  to  science,  except  the  earlier,  relate 
to  zoolog}',  chiefly  to  entomology  and  herpetology.  His  first  botanical 
publication,  a  Catalogue  of  the  Plants  growing  spontaneously  on  the 
island  of  New  York,  appeu^  just  half  a  centuiy  ago.  Many  of  the 
choicest  botanical  stations  even  seventeen  years  later,  when  Dr.  Torrey 
issued  his  Catalogue  of  the  same  district,  were  as  low  as  Canal  St.,  and 
Peck's  Slip.  Even  the  earlier  author  lived  to  see  nearly  his  whole  florula 
extinguished,  swept  away  by  denudation,  or  uneonfbrmsbly  overlaid  by 
recent  strata  of  stone,  brick  and  mortar.     Major  IieTonte  made  exten- 
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rive  collections  in  6«oqpa  nt  b  period  when  that  put  of  the  coimtiy 
had  been  little  eiplored,  &nd  freely  imparted  his  materials  and  his  tbIq- 
able  observations  to  working  botaniats.  He  also  published  several  good 
botanical  papers  in  the  earlier  volnmes  of  the  Annals  of  the  Lyceum  of 
Natural  History,  New  York,  and  mora  recently,  in  the  Proceedings  of 
the  Academy  of  Natnral  Sciences,  Philadelphia,  an  Ennmeration  of  the 
North  American  Vines,  and  a  paper  on  tno  species  of  Tobacco,  with 
which,  unfortnuately,  we  are  not  acquainted.  For  the  last  ten  or  twelve 
yean  Major  LeConte  ha»  resided  in  Fhiladelphia ;  and  we  are  to  expect 
from  one  of  his  scientific  associates  there,  a  fitting  tribute  to  the  memory 
of  this  venerable,  genial,  and  accomplished  gentleman  and  Daturaliat. 

DeeUk  <^  Pjfif.  J.  W.  Gibbt.—]aBiAB  Willaiu)  Oubs,  LL.D.,  Professor 
of  Sacred  literature  in  Yale  College,  died  io  New  Haven,  Haioh  2S, 
1861,  aged  TO. 

He  was  bom  ia  Salem,  Maas^  April  80,  1790,  and  graduated  at  Yale 
College  in  1809.  He  was  Tutor  in  this  institution  from  1611  to  1816, 
and  Librarian  from  1824  to  1B4S.  From  1826  to  the  time  of  his  death 
he  was  Professor  of  Sacred  Lil«ratitre  in  the  Theological  Department  of 
the  College,  having  been  Lecturer  here  in  1624  and  182S.  He  was  author 
of  a  valuable  Hebrew  Lexicon,  and  of  an  abridgment  thereof,  and  of 
several  minor  works  relating  to  grammatical  and  philological  subjecia,  as 
well  as  of  numerous  contributions  to  the  periodical  works  of  his  time. 
The  earlier  volumes  of  this  Journal  contain  several  important  papers 
from  his  pen. 

He  was  eminent  for  careful  and  thorough  research,  and  all  bia  produo- 
tiODS  bear  marks  of  exact  scholarship.  He  had  been  for  several  years 
an  active  member  of  the  American  Oriental  Society,  and  of  the  Connecti- 
cut Academy  of  Arts  and  Sciences.  The  last  named  body,  at  their  meet- 
ing of  April  17,  1861,  passed  resolves  expressive  of  their  high  esdouUa 
of  the  character  <^  the  deceased  and  lamenting  his  departure. 

Jfttt  JPlamlM. — A  new  planet,  of  the  13th  magnitude,  was  discovered 
A|>ril  0, 1S61  bv  Hr.  H.  P.TiitUe,  at  the  Observatory  at  Cambridge,  Mass. 
U  is  probably  the  66lh  of  the  asteroidal  group,  the  04th  and  6dth  har- 
iog  been  discovered  at  Marseilles,  March- 4  and  II,  1861. 

New  Oantet. — A  telescopic  comet  was  discovered  early  in  April,  in 
J)raeo,  by  Mr.  Thatcher,  at  the  observatory  of  Mr.  L.  M.  Ruthertord  in 
New  York  City. 

Nonoa. — THe  Ameritan  Ataoaationfar  the  Advanetment  of  Seientt.~~ 
The  Standing  Committee  have  announced  that  tbe  meeting  adjourned  to 
Nashville  for  17th  April,  IBSl.will  be  postpoDed  for  one  year,  to  be  con- 
vened in  Nashville,  April  1862,  unless  otherwise  ordered  in  the  n 
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Aht.  I. — Retearekes  of  Poeteur  retpectinq  the  Theoryj^  Spontaneout 
Generation;  traoelated  and  condensea  by  M.  0.  White,  M.I>. 

Thb  theory  of  spontaneous  generation  waa  long  aince  proposed 
to  account  for  the  origin  of  beings  whose  germs  were  too  minute 
or  too  obscure  to  attract  attention.  One  after  another  the  differ- 
ent organisms  supposed  to  arise  from  spontaneous  generation 
have  been  proved  to  originate  from  germs.  At  present  the 
question  of  spontaneous  generation  concerns  only  the  origin  of 
atlozoa  and  those  minute  organisms  which  can  be  studied  only 
with  the  aid  of  the  microscope,  as  moulds,  (minute  fungi),  and 
infusoria  both  animal  and  vegetable.  The  common  theory  that 
the  spores  or  germs  of  these  minute  organisms  are  constantly 
floating  in  the  atmosphere  ready  to  start  into  acfivity  whenever 
they  meet  with  a  suitable  nidus  has  found  an  able  advocate  in 
M.  Faateur  of  the  Normal  School  of  Paris,  who  has  published  in 
the  Comptea  Sendua*  a  series  of  valuable  papers  on  this  sub- 
ject, the  substance  of  which  I  have  translated  for  this  Journal. 

In  order  to  collect  and  examine  the  solid  particles  floating  in 
the  atmosphere  Pasteur  placed  soluble  gun  cotton  in  a  glass 
tube  and  by  means  of  an  aspirator  caused  a  current  of  atmo- 
Bpheric  air  to  pass  through  it  for  several  hours.  The  cotton  waa 
then  dissolved  ia  a  mixture  of  alcohol  and  ether,  and  the  atmo- 
spheric dust  deposited  at  the  bottom  of  the  fluid  in  a  conical  glaaa 
waa  examined  with  the  microscope.  The  sediment  thus  collected 
contained  grains  of  starch  and  such  other  dust  as  is  ordinarily 
found  on  Bur&ces  exposed  to  the  air.    When  submitted  to  tha 
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action  of  concentrated  sulphuric  acid  the  starch  yras  bood  dis- 
solved, while  other  particles  remained  undiasolved  and  had  all 
the  characteristics  of  the  spores  of  ordinary  mucedifies  which  are 
known  to  resist  the  solvent  properties  of  concentrated  sulphuric 
acid,  fit  is  worthy  of  notice  that  certain  minnte  fungi  are  capa- 
ble of  aecomposinff  a  solution  of  sulphuric  acid.  A  few  years 
since  a  little  mould  developed  in  the  solution  of  sulphate  of 
copper  used  for  electrotyping  in  the  department  of  the  U.  S. 
Coast  Survey  at  Washington  proved  an  intolerable  nuisance.  It 
decomposed  the  suit,  assimilating  the  sulphuric  acid  and  rejecting 
the  copper  which  was  deposited  around  its  threads  in  a  metallio 
form.  From  this  it  appears  that  sulphuric  acid  does  not  prevent 
but  may  rather  assist  the  growth  of  certain  fungi. — TV.] 

To  determine  the  action  of  atmospheric  air,  and  of  atmospheric 
dust  upon  fermentation,  putrefaction  and  the  appearance  .of 
organization,  Pasteur  adopted  the  following  methods: 

A  flask  was  about  half  filled  with  a  fluid  consisting  of  water 
containing  in  solution  about  ten  per  cent  of  sugar  and  from  tyro 
to  seven  parts  in  n  thousand  of  the  scum  of  beer.  The  neck  of  the 
flask  was  drawn  out  in  the  flame  of  a  lamp  and  attached  to  a 
platinum  tube  ^'j  of  an  inch  in  diameter  which  was  then  heated 
to  redness.  The  fluid  was  boiled  for  two  or  three  minutes  to 
expel  all  air  from  the  flask,  when  it  was  allowed  to  cool  very 
gradually,  and  as  it  cooled,  the  air  which  entered  the  flask,  was 
calcined  and  ail  organic  germs  it  contained  were  destroyed,  by 
passing  through  the  red-hot  platinum  tube.  When  the  flask  had 
thus  cooled  to  the  temperature  of  the  surrounding  air  the  neck 
was  iiermetically  sealed.  The  flask  was  then  removed  to  an  ovea 
and  kept  at  the  temperature  of  80°  or  90°  F.  for  an  indefinite 
period  without  producing  any  organisms  or  undergoing  any 
change  whatever. 

To  test  the  influence  of  atmospheric  dust  upon  a  fluid  thus 
hermetically  sealed,  Pasteur  placed  a  pledget  of  cotton  or  asbestos 
in  a  email  tube  and  caused  a  current  of  common  air  to  pass 
through  it  by  means  of  an  aspirator.  This  small  tube  containing 
the  cotton  or  asbestos  loaded  with  atmospheric  dust,  was  then 
transfeiVed  to  a  larger  T-shaped  tube,  one  end  of  which  was 
connected  by  India  rubber  with  the  sealed  flask,  another  end 
was  connected  with  a  platinum  tube  heated  to  redness,  and  tha 
third  being  oonnected  with  an  aspirator  the  apparatus  was  easily 
charged  with  calcined  air  and  all  the  common  air  was  expelled. 
The  neck  of  tlie  flask  was  then  broken  within  the  T-shaped  tube, 
find  the  small  tube  containing  the  atmospheric  dust  was  passed 
into  the  flask  with  access  only  of  calcined  air.  The  neck  of  the 
£ask  was  then  again  hermetically  sealed  by  means  of  the  blow- 
pipe. Many  flakes  were  prepared  in  this  way  and  in  every  case 
s&er  standing  in  a  warm  situation  for  2i  to  S6  hours,  vegetatioa 


Ptuteur  on  ^mUaneout  Oeneration.  3 

appeared  in  the  same  maimer  as  if  the  contents  of  the  flaak  were 
exposed  to  the  open  air ;  but  the  mould  or  mucedines  appeared 
first  in  the  little  tube  carrving  the  cottoa  which  was  often  thus 
filled  to  its  extremitieB.  Ihe  organic  growths  which  appeared, 
were  the  same  as  in  flaska  expos^  to  the  open  air,  viz:  of  infa- 
Boria,  hacterium,  of  mucedines  the  oentctltum,  aacophora,  aspergillus 
and  some  others.  When  calcined  asbestos  alone  was  introduced 
no  vegetation  appeared. 

It  was  thus  demonstrated  that  among  the  dust  suspended  in 
ordinary  air  there  are  always  organized  corpuscles,  and  that  these 
powders  when  mixed  with  a  suitable  liquid  in  an  atmosphere  of 
itself  inactive,  give  origin  to  Bacteria  and  Muoedinee  such  as  are 
furnished  by  the  same  liquid  in  the  open  air. 

Pasteur  confirmed  these  results  by  another  method.  Similar 
quantities  of  the  same  fermentable  hquid  were  totrodnced  into  a 
series  of  Sasks  in  all  respects  alike.  The  necks  of  the  flasks  were 
all  drawn  out  oyer  the  name  of  a  lamp,  and  bent  into  a  variety 
of  different  forms,  but  the  tubular  neck  of  each  flask  was  left 
with  an  opening  one  twenty-fifth  of  an  inch  or  more  in  diameter. 
In  some  of  the  flasks  the  liquid  was  boiled  for  several  minutes, 
but  three  or  four  were  not  heated  to  the  boiling  point.  All  the 
^osks  were  then  set  away  in  a  quiet  place  free  irom  currents  of 
air.  After  21  or  48  hours,  according  to  the  temperature,  the 
flasks  in  which  the  liquid  was  not  boiled  after  bemg  put  into 
them,  (although  all  the  liquid  had  been  boiled  before  it  was  put 
into  the  flasks),  were  found  to  be  troubled  and  covered  little  by- 
little  with  mucor.  The  liquid  which  had  been  boiled  in  the 
flasks  remaioed  limpid  not  only  for  days,  but  even  for  entire 
months,  although  all  the  flasks  were  lefl  open.  There  can  be  no 
doubt  tkiat  the  curves  and  sinuous  forms  of  the  necks^  served  to 
secure  the  contained  fluid  from  the  fall  of  germs. 

The  common  air  entered  these  flasks  as  they  were  cooling,  but 
so  slowly  during  the  gradual  cooling  of  the  hot  liquid,  that  the 
germs  were  either  destroyed  by  the  heat,  or  were  deposited  in 
the  curvatures  of  the  narrow  necks  of  the  flasks  so  that  no  viable 
germs  reaohed  the  liquid.  When  the  neckof  one  of  these  flasks 
was  broken  off,  and  the  remaining  portion  placed  vertical,  in  a 
day  or  two  the  liquid  became  mouldy  or  filled  with  bacteria. 
This  method  which  so  well  explains  the  preceding,  and  which 
can  be  BO  readily  practiced  by  any  one,  carries  conviction  to  un- 
prejudical  minds.  It  gives  also  peculiar  interest  to  the  proof 
which  it  presents  to  us  that  Uiere  is  iiolhing  in  the  air  except  its 
dust  which  is  a  condition  t^  organization.  It  thus  appears  that 
oxygen  acts  only  to  sustain  life  furnished  by  germs,  while  of  gas, 
fluids,  electricity,  magnetism,  ozone,  things  known  or  unknown, 
there  it  noUiing  in  the  air  except  Uie  germs  which  it  carries  uiUick 
can  originate  organic  life, 
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FermaUaHon  of  Vrvu. — A  flask  with  ao  attsDiuted  neck  WM 
ooe-third  filled  with  iresh  urine  aad  boiled  for  time  or  fyar 
minutes  and  then  allowed  to  cool  with  no  access  of  air  except 
what  was  drawn  through  a  platinum  tube  heated  to  redness. 
When  cool  the  Sask  was  hermetically  sealed  and  the  enclosed 
urine  was  thus  exposed  oaly  to  atmospheric  air  deprived  by  heat 
of  all  viable  germs.  In  this  condition  the  urine  remained  for 
months  without  change.  Into  a  flask  thns  prepai«d,  aabestog 
charged  with  atm(»pheric  duat  was  introduced  by  the  method 
abore  described.  The  flask  was  kept  at  86°  R,  and  in  about 
six  hours  mucedinea  and  infusoria  appeared,  among  which  were 
Bacttria,  VibrUmes  and  Monadt,  the  same  as  appeared  in  similar 
urine  exposed  to  the  open  air.  During  the  following  days  lith- 
ates  and  crystals  of  tnple  phosphate  were  deposited,  the  urine 
became  ammoniacal  ana  its  urea  disappeared  under  the  influence 
of  the  true  ferment  of  the  uriue,  whicn  Pasteur  believes  to  be  or> 
ganized,  and  whose  germ,  could  only  have  been  introduced  in  the 
atmospheric  dust  in  connection  with  the  germs  of  infusoria  and 
muceainea.  When  a  flask  prepared  in  the  same  manner  had 
only  calcined  asbestos  introdaoed,  without  atmospheric  dust, 
neither  mucedines  nor  infusoria  appeared,  neither  did  any  fer- 
mentetion  take  place  however  long  tne  flask  was  permitted  to  re* 
main  unopened. 

Coagulaivm.  of  milk. — Fresh  milk  was  boiled  in  a  flask  for  two 
or  three  minutes  only,  and  after  being  allowed  to  cool  with  access 
of  calcined  air,  as  in  the  preceding  experiments,  it  was  hermeti- 
cally sealed.  In  eight  or  ten  days  the  milk  was  coagulated,  but 
when  opened  it  was  found  remarkably  different  from  milk  coag- 
ulated ID  the  open  air  for  it  remained  alkaline  aajre^  milk ;  but 
the  milk  was  filled  with  infusoria,  most  frequenUy  vibrios  about 
ji,  of  an  inch  in  length,  yet  no  Tegetable  productions  were 
detected. 

The  common  theory  that  milk  coagulates  in  consequence  of 
the  formation  of  lactic  acid  is  an  error.  It  is  also  shown  that 
Tibrios  may  appear  in  milk  which  has  undergone  ebullition  for 
aeveral  minutes  at  212°  F.,  although  urine  or  a  solution  of  sugar 
and  albumen  does  not  produce  vibrios  under  such  conditions. 
In  other  experiments  the  milk  was  boiled  for  longer  periods  un- 
der a  pressure  of  1^  atmospheres  at  a  temperature  of  230°  or  2S6° 
F.,  and  the  flasks  were  sealed  as  before.  Flasks  thus  prepared 
furnished  no  infusoria,  the  milk  did  not  coagulate  however  long 
it  remained  enclosed  in  the  flasks,  it  remained  alkaline  even  wit£ 
the  presence  of  oxygen  in  the  form  of  calcined  air  as  stated 
above,  and  it  preserved  apparently  all  the  properties  of  fi«sh 
milk. 

Into  flasks  of  niilk  thus  prepared  Pasteur  introduced  atmo- 
spheric  dust  by  the  method  detailed  above,  when  the  milk  congu< 
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lated  &ad  botb  animal  and  r^etable  prodactiona  appeared  as  in 
the  milk  exposed  to  the  open  air.  The  generally  admitted 
theory  of  fermeats  which  had  ^  Jate  years  received  fresh  support 
from  the  writings  of  chemists,  now  appears  more  and  more  at 
Tahance  with  the  results  of  experiments.  The  ferment  is  not  a 
dead  sabstance  without  determinate  specific  properties.  It  is  a 
being  whose  genn  is  derived  from  the  air.  It  is  not  an  alba- 
ninona  substance  altered  by  oxygen.  The  presence  of  albumin- 
ous matters  is  an  indispensable  condition  of  all  fermentation  be> 
eauae  the  "fermtnt "  depends  upon  tbem  for  its  life.  They  are 
indispensable  in  the  light  of  an  aliment  to  the  ferment.  The 
contact  of  the  atmospheric  air  ia,  primarily,  equally  an  indispen- 
sable condition  of  fermentation,  bat  it  is  indispensable  only  as 
being  a  vehicle  for  the  '^germM"  of  the  "/ermaiti," 

There  are  many  distinct  oi^nized  ferments  which  excite 
chemical  transformations,  varying  according  to  the  nature  and 
or^nizatioD  of  the  ferment 

To  confote  varions  objections  made  by  advocates  of  spontane- 
cms  generation,  Pasteur  undertook  to  determine  the  relative 
abunduice  of  oi^anio  genua  in  di&rent  localitiee.  A  series  of 
flasks  were  all  one- third  filled  with  the  same  putrescible  fluid  (a 
aolntion  of  sugar  and  albumen  was  employed  in  most  of  the  ex- 
periments). The  fluid  was  then  boiled  for  2  or  8  minutes  in  the 
nasks  and  the  neck  of  each  flask  was  drawn  out  to  a  fine  point 
and  hermetically  sealed  while  the  fluid  was  hot  These  nasks 
were  then  taken  to  different  localities  and  the  points  of  the  necks 
were  broken  and  the  air  of  the  several  localities  allowed  to  rush 
in  and  fill  the  flsske.  This  violent  ingreae  of  air  carried  in  of 
eourse  all  the  dust  held  in  suspension  and  all  other  principles 
known  or  unknown  associated  with  it  In  this  condition  each 
flask  was  acBin  hermetically  sealed  and  the  whole  placed  where 
they  were  kept  at  a  oniform  temperature  of  80°  to  85°  B\,  a 
temperatore  known  to  be  the  moat  favorable  for  the  development 
<£  animalcules  and  mxtcora.  The  results  of  these  expenments 
were  not  what  the  principles  generally  admitted  would  lead  us 
to  expect  but  they  were  perfectly  consistent  with  the  theory  of 
the  diffusion  of  germs. 

Generally  in  S  or  4  days  the  liquid  is  the  flasks  was  found 
altered,  but  in  flasks  placed  in  iden^oal  oonditions  were  found 
Tear  different  oi^^isms — much  more  varied  so  far  as  mucedines 
and  toralas  were  coocemed  than  if  the  liquids  had  been  freely 
exposed  to  ordinary  air.  On  the  other  hand  it  freqaently  hap- 
pened in  a  aeries  of  experiments  that  several  of  the  flasks  re- 
ntajned  absdntelv  nnaffected  for  an  indefinite  time  as  if  it  had 
received  only  catciocd  air. 

This  simple  and  unobjeetioaabte  method  of  experimenting 
appears  to  demonstrate  that  the  cause  o£  so-called  apontaneoud 
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^□enUon  does  not  exist  in  the  ambient  air  thronghout  its  wholo 
extent,  but  that  it  ia  possible  to  take  up  in  a  aingle  place  and  at  a 
given  instant  a  oonsiaenible  volume  of  ordinary  air  which,  with- 
out having  undergone  any  })h^8ical  or  chemical  change,  is  alto- 
gether unsuitable  to  give  origin  to  infusoria  or  mucedinee  in  a 
liquid  which  is  invariably  thus  altered  when  it  is  exposed  to 
the  open  atr.  The  partial  sucoees  of  these  experiments  shows 
that  by  these  movements  of  the  atmosphere  there  is  always 
brought  to  the  surface  of  a  putrescible  liquid  in  an  open  vessel  a 
quantity  of  air  sufficient  to  furnish  germs  suitable  to  be  devel- 
oped in  two  or  three  days. 

It  appears  that  the  organic  productions  in  the  flasks  are  more 
various  than  if  the  contact  with  the  Kir  had  been  free,  i.  e.,  the 
organisms  in  the  several  flasks  are  different  This  result  might 
have  been  expected,  for  by  limiting  the  rush'  of  air  and  repeating 
it  with  different  flasks,  a  small  number  of  germs  would  be  col- 
lected in  a  limited  portion  of  air  and  the  growth  of  these  gertna 
would  not  be  obstructed  by  other  germs,  more  numerous  or 
more  vigorous  or  rapid  in  their  growth,  capable  of  monopolizing 
the  soil  to  the  exclusion  of  those  less  vigorous  or  less  rapid  in 
growth. 

It  was  found  that  the  Bomber  of  negative  lesnlts  varied 
greatly  with  the  atmospheric  conditions,  and  that  nothing  was 
easier  than  to  increase  or  diminish  the  relative  proportion  of 
flasks  which  gave  birth  to  the  organisms  mentioned,  or  the  num- 
ber in  which  they  were  totally  a^nt. 

In  the  cellars  of  the  observatory  at  Paris,  so  situated  as  to  bava 
very  little  change  of  temperature,  and  where  the  air  was  remark- 
ably quiet,  the  proportionate  number  ot  flasks  that  were  opened 
in  that  locality  without  producing  any  orgauisiliB  was  much 
greater  than  for  the  same  number  of  flasks  opened  in  the  court- 
yard of  the  Observatory  where  the  air  was  constantly  agitated. 

The  explanation  of  this  difference  is  obvious.  Although  the 
air  of  the  cellars  of  the  Observatory,  nearly  saturated  with  mois- 
ture, was  more  fitted  for  the  production  of  the  various  kinds  of 
mould  and  infusoria  than  the  open  air  of  the  court-yard,  yet  the 
stillness  of  the  air  in  the  cellars  allowed  all  ova  and  spores  to 
be  deposited  by  the  force  of  gravity,  and&w  or  noaii  remained 
floating  in  the  air  which  rushed  into  the  ffbska  opened  ig  that 
locality.  In  proportion  as  more  precautions  were  taken  toavoid 
agitation  of  the  air  there  was  less  appearance  of  organization, 
and  Pasteur  concludes  that  if  the  flasks  could  be  opened  and 
closed  in  the  cellars  without  the  disturbance  of  the  air  caused  by 
the  entrance  of  the  operator  there  would  be  the  same  absence  of 
vitality  in  the  flasks  filled  with  air  from  that  locality  as  if  they 
were  Slled  with  air  exposed  to  a  red  heat. 

The  following  results  were  obtained  by  Faateur  with  flasks 
opened  in  widely  different  localities : 
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Sizty^tliree  flasks  were  each  one-third  filled  with  a  clear 
liquid  obtained  by  filtering  water  mingled  with  the  Bcom  of 
beer,  all  solid  matter  being  removed  by  the  process  of  filtering. 
This  liquid  is  known  to  he  very  susceptible  of  change,  for  expo- 
sure to  ordinanr  air  for  two  or  three  days  ia  sufficient  to  give 
birth  to  small  infusoria  or  a  variety  of  mucedinea.  The  fluid 
was  boiled  in  all  the  flasks  and  they  were  hermetically  sealed  as 
in  the  previous  experiments.  Twenty  of  the  flasks  thus  pre- 
pared were  opened  and  closed  in  the  country  far  from  any  habit- 
ation, at  the  loot  of  those  heights  which  ibriu  the  first  plateau  of 
of  the  Jura  mountains. 

Twenty  other  flasks  were  filled  with  air  upon  one  of  the 
mountains  of  the  Jura  850  metres  (2789  ft.)  above  the  level  of  the 
sea.  Another  series  of  twenty  flasks  were  carried  to  Montanvert 
new  the  Mer  de  Glace  to  an  elevation  of  2000  metres  (6562  ft.) 
where  they  were  filled  with  air  and  hermetically  sealed  like  the 
others. 

Of  the  twenty  flasks  opened  in  the  level  coantry  six  devel- 
oped organic  prodactions.  Among  the  twenty  flasks  opened 
upon  the  plateau  of  the  Jura,  only  five  developed  organisms. 
But  of  the  twenty  fiasks  filled  with  air  at  Montanvert,  when  a 
strong  wind  was  blowing  from  the  gorges  of  the  Glacier  des 
Bois,  one  only  produced  organisms. 

These  experiments  show  that  the  air  firom  elevated  localities 
is  remarkably  free  from  those  germs  which  give  origin  to  organic 
products. 

In  collecting  air  for  these  experiments  the  following  precau- 
tions were  adopted  to  avoid  as  far  as  possible  the  intervention  of 
dust  carried  by  the  operator  or  deposited  on  the  outside  of  the 
flask  or  other  implements  required  in  performing  the  experi- 
ments. The  elongated  neck  of  the  fiask  was  first  heated  in  the 
fiame  of  a  lamp  aud  a  scratch  was  made  upon  the  glass  with  a 
file.  The  flask  was  then  raised  above  the  bead  with  the  end  of 
the  neck  turned  toward  the  wind  and  the  point  was  broken  off 
with  long  iron  forceps,  thd'Ji^^ches  of  which  had  previously 
passed  through  flame  to  destroy  any  dust  adhering  to  their  sur- 
face BO  that  it  might  not  remain  to  be  driven  into  the  fiask  by 
the  sudden  rush  of  air  when  the  point  of  the  flask  was  broken. 
Great  pains  were  taken  lest  the  agitation  of  the  liquid  in  the 
flasks  during  transit  might  exert  some  influence  unfiivorable  to 
the  development  of  infusoria  or  mucedinesl   - 

The  following  results  are  therefore  without  objection  and  they 
show  the  entire  difference  between  the  air  of  the  plain  or  of  ele- 
vations and  that  of  inhabited  places.  Pasteur's  first  experiment 
at  the  Glacier  des  Bois  was  interrupted  by  a  circumstance  which 
had  not  been  foreseen.  He  had  taken  to  close  the  points  of  the 
flasks,  after  they  were  filled  with  air,  an  eolipUe  lamp  fed  with 
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•kohoL  The  whitenen  ftod  ^are  of  ^  io^  in  tba  liglit  of  the 
tuD,  wu  so  great  that  it  was  inipOBsible  to  aee  the  jet  of  alcohol 
^me,  and  as  it  traa  agitated  by  the  wind  it  ooold  not  he  directed 
upoa  the  glass  with  aafficient  eteadineM  to  melt  the  point  and 
hertnetioally  seal  the  flask.  As  no  means  were  at  hand  to  render 
the  flame  visible,  the  flasic  could  not  be  sealed,  and  there  remained 
chances  of  error  br  the  admixtore  of  odier  powders.  The  three 
flasks  which  had  been  opened  were  therefine  taken  to  the  small 
village  of  Montanvert  and  sealed  ai  his  lodgtngs  the  nest  mom* 
ing,  after  they  bad  been  expoaed  all  nigbt  to  the  dost  of  the 
chambers  where  he  slept  Of  these  three  flasks  only  two  pro- 
duced either  infusoria  or  mould.  Since  the  samber  of  flasks 
altered  in  this  experiment  ia  greater  than  that  in  those  which 
followed,  (the  twenty  flasks  previoasly  noticed),  Pasteur  oon- 
elades  that  the  agitation  of  the  liquid  during  the  joorney  had 
no  influence  apoo  the  development  of  germs. 
It  therefore  appears  to  be  satiafaetorily  demonstrated : 

1.  That  the  air  of  inhabited  placea  contains  a  greater  relative 
number  of  fruitful  germs  than  the  air  oS  aninbanted  regions. 

2.  That  the  ordinary  air  contains  only  here  and  there,  without 
any  oontinaity,  the  condition  of  the  first  existence  of  generations 
sometimes  considered  spontaneoos.  Here,  there  are  germs  and 
there,  there  are  none. 

3.  There  are  few  or  many,  according  to  the  localities.  Bain 
diminishes  the  number  bat  after  a  succession  of  fine  days  they 
are  more  numerous.  Where  the  atmosphere  has  been  for  along 
time  quiet  germs  are  wanting  and  putre&ction  does  not  take 
place  as  in  ordinary  ciroomstancee. 

Gay  Luasac,  Schwann  and  Ponchet  have  performed  various 
experiments  upon  liquids  in  contact  with  common  air,  with 
heated  air,  with  artificial  air,  and  witii  oxygen  gas,  using  a 
mercurial  bath  to  isolate  the  substances  experimented  upon. 
Some  of  their  results  have  appeared  to  &vor  the  theory  of 
spontaneous  generation.  Pasteur  has  ascertained  that  mercury 
taken  from  the  bath  in  any  laboratory  is  itself  loaded  with  or- 
ganic germs.  He  took  a  globule  of  mercury  surrounded  by  an 
atmosphere  of  calcined  air  and  passed  it  into  a  flask  of  putresci- 
ble  fluid  by  the  process  detailed  in  the  former  part  of  this  paper. 
In  every  experiment  of  this  kind  after  two  days  an  ahunoaat 
growth  of  organic  producis  appeared. 

The  same  experiments  were  repeated  with  the  same  liquids, 
with  no  change  of  manipulation,  with  the  same  kind  of  mercury, 
except  that  the  mercury  was  first  heated  to  deatrov  the  senna  it 
oontaioed,  and  no  growths  whatever  appeared  in  tlie  flasks. 

From  sil  these  experiments  PastenT  ocmdades  that:  Poaden 
■mpended  iit  the  tir  an  the  ezolnaive  migin,  tka  fint  and  neo- 
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essu'j  condition  of  life  in  infusions  in  putrescible  bodies  and  in 
liquids  capable  of  undergoing  fermentation.  It  is  easy  to  collect 
and  observe  with  the  microscope  atmospheric  dust,  among  which 
ma^  always  be  found  a  great  namber  of  organized  corpuscles 
wbicb  the  experienced  naturalist  will  distinguish  aa  the  gernas  of 
inferior  organisms. 

[Some  infusoria  are  not  more  than  rfisj  of  an  inch  in  diam- 
eter and  if  we  suppose  that  the  ova  of  infusoria  and  the  spores 
of  miniite  iungi  are  no  more  than  one-tenth  part  the  linear  di- 
mensions of  the  parent  organism  there  mast  be  an  incalculable 
amount  of  germs  no  larger  than  TTrVrr  ^^  tiAtt  of  an  inch  in 
diameter.  Since  according  to  Sullivant  and  Wormley,  (This 
Journal,  vol.  xxxi,  p.  12,)  vision,  with  the  most  powerful  micro- 
scope, is  limited  to  objects  of  about  t,|tt  of  an  inch,  we  need 
not  be  surprised  if  infusoria  and  other  organisms  appear  in  pu- 
trescible liquids  in  far  greater  numbers  than  the  germs  in  atmos- 
pheric dust  visible  by  the  aid  of  the  microscope  would  lead  ua 
to  expect. — Tb.] 

Pasteur  proposes  to  continue  these  investigations  and  expresses 
the  hope  that  the  way  may  thus  be  opened  for  a  successful  inves- 
tigation of  the  origin  of  different  diseases. 

New  EaTeii,Mfty  1,  ISfll. 


Art.  II. — JVafro-Joro-cofcite  and  another  Borate  occurring  m  the 
Cfypeum  of  Nova  StxOia;  by  Hknrt  How,  Professor  of  Chem- 
istry and  Nat  HisL,  Kingfs  College,  Windsor,  Nova  Scotia. 

About  three  years  and  a  half  ago  I  showed  the  existence  of 
Natro-boro-calcite  in  the  Gypsum  trf  Windsor  N,  S.*  I  was  not 
aware  at  that  time. that  Dr.  Hayes  of  Boston,  U.  S.  had  an- 
nounced his  conviction!  that  the  soda  which  had  been  attributed 
to  this  mineral  was  an  impurity  and  had  given  as  the  true  ex- 
pression of  the  composition  of  tne  pure  mineral  the  formula  CaO 
2BO,+6HO.  Had  I  known  this  I  should  have  adverted  to  the 
probability  of  his  mineral,  (Hayesine,  Dana)  constituting  a  dis- 
tinct species  &om  Natro-boro-calcite  whose  existence  seems  to  be 
sufficiently  established  by  the  repeated  finding  of  not  very  dis- 
similar quantities  of  soda  in  analyses  of  specimens  from  two  of 
its  three  locaUties,  as  seen  in  the  following  list  which  contains 
all  the  analyses  I  have  been  able  to  find : 

•  Edki.  V.  F.  Jomnal,  July,  1S51.    Thlt  Joanti,  8^  18ST. 

f  Tbia  Jonnial,  Sot,  18114,  p.  96. 

A^  JoDB.  ScL— Sbcokd  auns,  Toi.  XXZII,  No.  M^-Jolt.  UN. 
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Hhm.* 

Bedd." 

tJlex.* 

O-Vl       i-Vo"      mV     0-»V     J>iek." 

0-88       lUnun.* 

0-46       OilSADdenoM 

....      1-29      1^     OHM    H-How* 

>-lu      ii-:u      nviH    'i-zi " 

(a)D*M'>MiiL,4thEd,i>.8>4.  (i)  UeUg  und  Eopp'a  Jibrb.  1849.  p.  ISO.  (r) 
this  Jour.,  Sept.,  IBST,  Third  Sapp.  to  Uuia'i  M'".  p.  6.  (i)  Ptoc.  PhiL  Soc,  Ola>- 
guv,  Feb.,  1863. 

In  tbe  account  of  the  analysis  by  Anderson  the  quantities  of 
Boda  and  SO,  as  above  ^ven  are  reversed,  but  from  the  conclusion 
drawn  by  tbe  author  this  is  evidently  a  mistake.  As  regards  the 
amount  of  water  present,  no  mention  is  made  in  any  case  but 
my  own  as  to  the  temperature  at  which  the  substance  was  dried ; 
in  my  analyses  the  mineral  waH  air-dried.  The  soda,  it  will  be 
observed,  is  a  constant  ingredient  in  pretty  uniform  amount  in 
all  but  the  first  two  analyses,  and  in  my  examination,  as  stated 
at  the  time,  the  mineral  was  washed  for  the  second  analysis  with 
cold  water  till  all  sulphuric  acid  was  removed. 

From  tbe  preceding  data  the  following  formulas  have  been 
deduced : 

CaO  2BOg+6HO  Hayes, 

KaO  eBOj-V-SCfiO,  SBOj+IOHO  Ulex, 

NaO  2B03-i-2CaO,  3BO,+16HO  H.  How, 

NaO  2BOa+2(C80  2B0g)+ieH0  EammelBbe^, 

all  referring  to  a  mineral  found  in  rounded  masses,  consisting  of 
interwoven  fibres,  opaque,  snow-white  and  of  a  silky  lostre. 

The  mineral  to  wnick  I  would  now  draw  attention  was  found 
in  the  same  quarry  as  the  preceding,  at  a  distance  of  about  100 
yards  and  at  about  20  feet  lower  level,  and  also  associated  with 
Glauber-salt,  which,  it  is  worthy  of  notice  is  generally  met  with 
here,  according  to  the  quarrymen,  in  narrow  seams  at  the  line  of 
junction  of  the  "hard  plaster,"  (Anhydrite)  with  the  "soft  plas- 
ter," (Gypsum).  I  detected  it  in  the  form  of  an  opaque  white 
substance  without  lustre,  and,  to  tbe  naked  eye,  devoid  of  oira- 
talline  structure,  in  cakes  and  somewhat  rounded  masses  varying 
in  size  from  that  of  a  small  pea  to  that  of  a  bean ;  these  masses 
lay  between  gypsum  and  crystals  of  Glauber-salt,  taking  shape 
from  the  crystals  of  the  latter  on  the  side  next  to  them,  and  when 
detached  from  them  leaving  their  faces,  as  it  were,  etched,  and 
sometimes  the  crystals  were  penetrated  to  a  considerable  depth 
by  the  imbedded  borate.  The  mineral  is  very  soft,  (E.=l)  but 
coherent,  tastelesa,  slightly  tough  between  the  teeth,  fuses  readily 
B.B.  to  a  dear  bead,  insoluble  in  water,  soluble  in  HCl.  As 
found,  or  very  soon  afler  being  brought  home,  it  lost  by  exposure 
to  air,  Water=18-36  percent, 
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and  the  air  diy  eabetaiices  gave  the  following  results  od  analysis ; 
tbs  water  was  determined  bj  ignition,  the  lime,  magnesia  and 
sulphuric  acid  in  one  portion  of  the  ignited  residue,  and  the  soda 
in  another,  after  its  treatment  with  fluor-spar  and  sulphuric  acid 
for  sepajation  of  boracic  acid,  which  was,  of  course,  estimated 
by  den<aeaoy : 

I.  n. 

lime l*ai        

Soda 7-26       

Salpbnrie  Mid S'SS       

W«t« 1M6       8MB 

Bonudowid 68'SB       

VXHtO 
The  quantity  of  mineral  obtained  did  not  permit  me  to  make 
more  than  one  analysis  and  retain  a  little  as  a  specimen  for  iden- 
tification, but  these  results  as  well  as  the  characters  already  men- 
tioned and  Uie  crystalline  structure  to  which  I  shall  presently 
advert,  are,  I  think,  sofficient  to  show  that  it  is  epecifically 
distinct  irom  Natro-boro-caldte  (see  analyses  quoted).  On  the 
assumption  that  the  magnesia  ana  sulphuric  acid  are  accidental, 
and  that  the  latter  is  combined  with  the  former  and  with  a  quan- 
tity of  soda  equivalent  to  that  of  the  acid  not  required  by  the 
magnesia,  I  have  calculated  the  preceding  results  (r)  after  making 
these  deductions,  and  at  the  same  time  taking  away  the  amount 
of  water  necessair  to  render  the  MgOSO,=Mg{)SO,+7aq.; 
(the  hydrated  sulphate  of  soda  would  of  course  become  anhydrous 
on  exposure  to  dry  air) ;  the  results  then  become : 


IAds,  IS-SO  =  4-44  S-OB  SUaO  84  1644 

Sodk,  661  ss  1-44  ]'00  NaO  81  fit 

Water.  19-12  =11'S3  ISIS  ISHO  lOS  £0-11 

BaaaenM.  S9-10  =40-47  28-10  SBOt  814-1  SB'4S 

9S'9S  B81-1      ioO-w' 

corresponding  to  the  formula, 

NaO,  SCbO,  SBO,+ltBO 

I  am  very  well  aware  that  it  is  utuAfe  \o  base  a  formula  upon  s 
single  analysis,  especially  of  a  n>ineral  substance,  and  most  espe- 
ciaDy  after  making  deductions  as  above,  and  I  cannot  in  this  case 
insist  on  the  one  h^-ought  out,  but  it  is  not  anomalous.  We  find 
rather  complex  combinatioiffl  both  in  the  natural  and  artificially 
formed  compounds  of  boracic  acid,  thus : 

HTdnboneit*  •  =  80aO,  4B0t+tUfp,  4B0|-flBH0,  Hid 

LudmUilt,*  —  ITH4O,  4BOi-HBa 

■  Sea  Dan&'i  Uin.  4th  Ed.,  pp.  (94,  t»S.. 
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while  Laurent*  desoribeo  a  salt  =5NaO,  24BO,+52HO,  and 
iiosef  one  =SCaO,  5B0,  wKen  ignited,  and  it  is  a  little  curious 
that  the  fiDrmuIa  given  above  includee  the  soda  salt  corresponding 
to  Larderellite  and  the  salt  of  Boee. 

NaO,iBOt+8CftO,  SBOi+lSiq. 

I  mentioned  that  the  mineral  presented  no  appearance  of  crys- 
talline structure  to  the  naked  eye ;  not  having  at  hand,  at  tke 
time  I  vraa  at  work  upon  it,  a  sumcientlj  good  microscope,  I  sent 
a  portion  of  the  mineral  to  Professor  Boob,  of  the  Univeraity  of 
New  Brunswick,  at  Frederickton,  with  a  letter  stating  my  results 
and  my  doubt  as  to  the  substance  having  crystalline  structure ; 
I  received  this  answer;  "In  spite  of^your  odd  formula,  the 
mineral,  just  as  I  got  it,  untouched  and  unwashed,  is  perfectly 
crystallina  in  every  particle.  A  good  power  is  required,  but 
,with  a  magnifying  power  of  about  S50  diameters  tbere  is  no 
difficulty,  the  form  cornea  out  as  sharp  as  possible.  The  crystals 
are  excessively  thin  translucent  tables  or  plates.  They  have  a 
rhombic  outline  and  the  angles  probably  =80°  or  more,  owing 
to  their  excessive  thinness  I  could  not  aay  whether.they  could 
be  called  right  or  oblique  rhombic  prisms.  I  suspect  the  latter 
6om  analogy.  By  care  the  'Tiza*  (Natro-boro-calcite)  can  bo 
shown  to  consist  of  very  Sne  prisms,  sharp,  angular  and  long, 
but  too  fine  for  me  to  state  their  form.  The  diameter  was  less 
than  '00118  of  an  English  inch.  The  long  prismatic  needles  of 
the  Tiza  are  in  great  contrast  to  the  broad  tables  of  the  recent 
mineral  in  your  last  letter;  of  that  the  plates  are  about  -0048  of 
an  inch  from  side  to  side,  but  some  are  a  little  larger,  others  a 
litde  smaller.  In  some  you  see  regular  cleavage,  that  is,  a  email 
rhomb  chipped  out  of  one  aide.  As  far  as  form  goes  therefore  it 
would  seem  to  be  a  diatict  and  definite  species.  I  presume  it  was 
formed  in  a  dry  place  for  the  angles  were  quite  sharp.  The 
connection  between  these  borates  and  solphates  of  lime  and 
anlphate  of  soda  is  very  curious." 

I  may  state  that  I  had  subsequently  the  opportunity  of  appre- 
ciating the  great  accuracy  of  this  description  of  the  appearance 
of  the  two  minerals. 

A^niDg  from  the  chemical  composition,  which  however  may 
not  be  quite  establbhed,  and  the  crystalline  structure,  I  conceive 
the  mineral  in  question  to  constitute  a  new  species,  and  I  propose 
for  it  the  name  of  Cryptomorphite  (ifvmot,  occultus,  f«i^i,  forma) 
in  allusion  to  its  microscopic  crystalline  structure. 

The  truth  of  the  last  sentence  in  Prof  Robb's  letter  is  very 
apparent.  In  my  former  paper  on  the  subject  I  adverted  to  the 
existence  of  Natro-boro-calcite  in  the  Gypsum  here  as  ooofirming 
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Dawson's  theory  of  the  origic  of  the  rock  from  Tolcanic  v&tera 
acting  on  the  carbonate  of  Hme ;  it  is  interesting  to  observe  that 
Beohi  found*  the  same  mineral,  with  other  borates,  in  the  lagoons 
of  Tuscany.  The  hydrated  conditions  of  both  the  borates  found 
in  the  rock  here  and  of  the  associated  Glauber  salt  shows  the 
action  of  water,  but  that  of  ordinary  sea-water  would  not  acconnt 
for  the  presence  of  boracic  acid.  As  regards  the  soda,  the  sul- 
phate and  borate  of  lime  were  probably  ^e  Bubstancea  originally 
present,  and  chlorid  of  sodium  in  water  being  introduced  might 
remove  part  of  the  calcium  as  chlorid,  and  furnish  borate  and 
sulphate  of  soda;  it  ia  confirmatory  of  this  view  that  a  small* 
quantity  of  rock-aalt  in  crystalline  grains  has  lately  been  found 
jn  the  Qypsuffl. 


Art.  m. — On  Oyrolite  occurring  wUh  Caldte  in  ApophyUite  in  the 
Trap  of  the  Bay  of  Fundy  ;  by  Eesrt  How,  Professor  of  Chem- 
istry and  Nat.  Hist,  King's  College,  Windsor,  Nova  Scotia. 

The  Mineral  Gyrolite  was  first  described  by  Professor  Ander- 
son of  Glasgow, j-  as  a  new  species  from  the  Isle  of  Skye ;  it  is 
stated  by  Greg  and  Lettsum:^  ^  occur  without  doubt  at  two 
localities  in  Greenland,  and,  according  to  Heddle,  at  Faroe.  The 
only  other  notice  of  it  that  I  am  acc|uainted  with  is  by  L.  Sse- 
mann,  who§  mentions  that  he  examined  a  specimen,  no  locality 
being  given,  mixed  or  interlaminated  with  pectolite,  and  sug- 

Cthat  this  mineral  losing  its  alkali  becomes  gyrolite,  and 
g  ite  lime  becomes  okenite.  No  other  analysis  than  the 
original  one  of  Professor  Anderson  has,  I  believe,  been  pub- 
lished ;  the  following  account  of  its  occurrence  among  the  min- 
erals of  Nova  Scotia,  shows  it  in  such  association  as  affords  a 
mode  of  explaining  its  origin  by  change  in  apophyllite.  I  met 
with  it  in  Anapolis  County,  N.  S.,  some  25  miles  S.  W,  of  Cape 
Blomidon,  between  MargaretviUe  and  Port  George,  on  the  surface 
of  fractured  crystalline  apophyllite,  and,  on  further  breaking  the 
mass  a  good  many  spbencal  concretions  of  pearly  lustrous  plates 
■were  OMerved  in  the  interior,  of  sizes  vaiying  from  that  of  a 
pin's  head  to  nearly  half-an-inch  in  diameter;  their  outline  was 
well  defined  and  the  external  characters  as  given  by  Anderson  - 
■were  recognined  on  examination ;  it  afToraed  the  following 
results  OD  analysis.  The  mineral  was  ignited  for  water,  and  the 
residue  treated  with  HCl,  the  resulting  dried  silica  waa  weighed, 

•  Danm'i  Hin.,  4tli  Ed.,  8M,  SSB. 
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t  Hund  of  Hul,  ^  SIT. 

§  Pint  Suj^.  to  Duui'a  Hio.,  p.  9.    This  Jonr.,  U«;,  ISBfi. 


Cioogic 


14  H,  How  on  QyroliU  in  the  Bay  of  f^tndy. 

aod  then  fused  with  carbonated  alkali,  and  tbe  weight  of  the 
small  quantities  of  alumina,  etc,  so  separated,  was  deducted  from 
that  of  the  first  silica.  I  place  my  numbera  by  the  side  of  thoaa 
of  Anderson,  and  give  the  calculated  percentages  for  his  formula : 

Hcnr.  AodenoD. 

FotMBk,  ISO 

Mo^tau  0-OB '  O'l  8  Cilnilaliai. 

Alumint,  1-87  l-<8  , ^ , 

Lime,  l«'S5  SS'£4  SS-iS  SCaO    =  fiS 

SilicN  61-M  80-70  asi8  !K0,    =  W-« 

Water,  IBOe  .  UlS  ICSG  8H0      =  S7-0 

S9'8S  «*78  89-S9  ITTS 

and  a  general  accordance  is  observed  suEGcient  to  show  the  iden- 
tity of  chemical  composition  in  the  minerals  examined ;  the  small 
quantity  of  potassa  present  in  my  specimen  probably  modified  tha 
blowpipe  character  a  little  aa  I  found  it  not  to  exfoliate  com- 
pletely, and  it  fused  without  any  dif&culty,  and  even  with  some 
ebullition. 

Some  of  the  numerous  cavities  in  the  apophyllite  were  empty, 
some  entirely  filled  with  gyrolite,  and  in  others  separate  plates 
of  this  mineral  were  Btanding  edgewise,  leaving  vacant  spaces, 
while  upon  and  by  the  side  of  the  plates  were  in  some  cases 
rhombohedral  crystals  which  proved  to  consist  of  calcite  and 
were  sometimes  present  alone  in  the  cavities,  which  varied  from 
being  quite  shallow  to  half  an  inch  in  depth.  It  is  mentioned  by 
Anderson  that  gyrolite  occurs  associated  with  stilbite,  laumontite 
and  other  zeolites,  and  is  sometimes  found  coating  crystals  of 
apophyllite. 

The  difference  in  chemical  composition  between  apophyllite 
and  gyrolite  is  very  well  seen  on  comparing  the  respective  theo- 
retic^ percentages  of  their  constituents,  thus : 


SiO, 

CaO 

ApophjIiU, 

=  BS-70 

TC-W 

QjroUM, 

=  6ai8 

ssafl 

and  the  existence  of  the  calcite  in  the  cavities  seems  clearly  to 
show  that  the  gyrolite  is  formed  from  the  apophyllite  by  the 
waters  which  deposited  the  carbonate  of  lime  reacting  on  the 
silicate  of  potass  and  dissolving  out  at  the  same  time  the  fiuo- 
rine  as  fluorid  of  calcium  :*  trial  was  made  for  fiuorine  on 
two  fragments  of  the  gyrolite  and  no  evidence  of  its  exiatence 
obtain^. 

•  8m  Dua'«  Hin.  I,  p.  S8S-US. 
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AxT.  rV. — On  some  mialiona  concerning  the  GmI  formations  of 
the  United  States;  by  Leo  Lesquebeux.— {Continued  from 
ToL  zzz,  884.) 

General  Bemarks  an  the  Coal  Plants  and  their  Study. 

In  the  memoirs  of  the  Geological  Survey  of  Great  Britain,  Dr. 
Hooker  has  remarked  at  length  on  the  dif&culties  attending  the 
Btudy  of  the  fbaail  plants  of  the  Coal  measures.*  I  can  admit, 
indeed,  with  the  celebrated  English  author  that  this  study  is  iar 
more  difficult  than  could  be  supposed  from  an  examination  of 
some  specimens  of  fossil  ferns,  which  are  found  sometimes  so 
handsomely  painted  upon  the  shales,  that  they  look  as  perfect  as 
plants  preserved  in  the  herbarium.  But  I  cannot  share  the 
whole  of  his  views  concerning  the  inauf&cieucj  of  the  data  fur- 
nished by  palseontological  botany  and  their  uncertainty  com- 
pared with  those  afforded  to  Geology  by  fossil  animal  reominB. 
Heoiains  of  fossil  plants  are  preserved  in  two  ways : 

First.  We  find,  especially  in  the  shales  overlying  coal-hanks  or 
occupying  their  place,  the  flattened  snr&ce,  the  printed  outlines 
of  some  peculiar  vegetable  organs.  They  are  mostly  leaflets  of 
ferns,  either  without  traces  of  fructification,  or  with  the  fructifi- 
cation obhterated  and  dimly  visible  through  the  parenchyma  of 
the  leave8;t  or  parts  of  fronds,  broken  pinnre  detached  from  the 
common  rootstocsk ;  or  pieces  of  flattened  stems  without  leaves, 
generally  bearing  on  the  surface  some  peculiar  striie  or  cicatrices 
left  at  the  point  of  attachment  of  the  leaves ;  or  a  few  isolated 
and  broken  fruits,  apparently  nutlets  of  unknown  relation  and 
structure. 

Secondly.  We  find  also  fossil  botanical  remains,  either  silicified 
or  transformed  into  coal  or  mineral  charcoal.  Silicified  wood 
is  commou  enough  in  some  strata  of  saudstone  intervening  be- 
tween some  beds  of  coal.  But  it  represents  parts  of  stems,  or  of 
half  decayed  trunks,  of  which  the  bark  has  generally  been  taken 
off  or  is  entirely  obliterated.  Such  specimens  of  course  expose 
to  the  student  the  internal  structure  of  the  wood  but  nothing  else. 
When  the  remains  of  fossil  plants  are  found  preserved  in  coal 
or  charcoal,  every  trace  of  a  complex  organism  has  disappeared, 
and  nothing  can  be  seen  by  a  microscopical  examination  but 
isolated  vessels  of  various  forms  and  size. 

We  have  thus  either  flattened  organs  of  plants  of  which  we 
can  only  see  the  outline,  to  which  we  cannot  by  any  means  refer 
the  organs  that  are  essential  for  determination,  like  stems,  flow- 

*  It  i*  well  to  recall  Um  fiict  that  Uw  reniBTki  la  thii  paper  regard  odIt  tba  Ibidl 
coal  daats,  tbongh  lonie  of  UiMH  awj  *PpIy  to  the  fnanl  flora  In  jcneniL 

f  Ttie  lower  imftce  of  the  fenia  vhidi  bran  the  fruit,  ii  maatif  tha  one  ioMpan- 
Uy  altacbeJ  U>  the  iUhk. 
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ers,  and  iruits,  &c.,  and  of  which  we  caonot  Btudj  the  btemal 
structure.  Or  we  have  isolated  vessels  transformed  into  coal  or 
pieces  of  silicified  wood  of  which  we  can  study  the  internal 
structure  only  without  posaibility  of  comparing  it  or  of  referring 
it  to  external  organs  so  as  to  know  the  outward  appearance  of 
the  vegetable  to  which  they  belong.* 

To  show  at  once  in  its  most  unfavorable  and  discourt^ng 
aspect  the  difficulty  of  studying  the  botanical  palceontology  <» 
the  coal,  we  have  still  to  remark  that  the  broken,  separated 
organs  of  fossil  plants,  especially  the  leaflets  of  the  ferns,  gener- 
ally found  detached  from  the  stems,  are  extremely  variable. 
Some  perfectly  alike  in  their  ouUine  mav  belong  to  different 
species  while  some  others  apparently  totally  different  belong  to 
the  same  plant  or  even  to  the  same  pinna. 

As  a  compensation  to  these  apparently  insurmountable  obsta- 
cles, we  have : 

1st.  The  extraordinary  simplicity  of  the  flora  of  the  coal  and 
the  small  number  of  species  that  appear  to  have  contributed  to 
its  formation.  All  the  leaves  found  in  connection  with  the  coal 
measures  belong  to  ferns  and  to  a  few  genera  of  unknown  affinity. 

2d.  As  every  botanist  well  knows,  most  of  the  species  of  ferns 
have  a  peculiar  and  well  marked  nervation.  In  tne  fossil  ferns 
of  the  coal  this  nervation  ia  generally  well  preserved,  visible  and 
characteristic  enough  for  the  identification  of  species.! 

Sd.  In  some  rare  cases  where  the  nervation  is  nearly  alike  for 
different  species,  each  of  these  may  be  distinguished  by  peculiar 
marks,  hairs,  scales,  tubercles  or  appendages,  &c.,  which  permit 
their  identification. 

4th.  Moreover,  one  may  truly  say,  that  each  species  even  in 
its  most  different  parts  has  a  peculiar  look,  easily  known  at  first 
flight  by  the  palieontologist,  though  indeed  indescribable.  And 
this  is  true  as  well  for  the  leaves  of  the  ferns  as  for  the  cicatrices 
which  so  peculiarly  mark  the  bark  of  some  trunks. 

From  this  it  follows,  that  the  characters  on  which  we  have  to 
rely  for  a  determination  of  the  fossil  plants  of  the  coal  are  uncer- 
tain, indeed,  and  of  little  value'for  an  absolute  classification  or  in 

*  BroagDiArt,  Hooker,  Corda,  GMnpert  and  k  fev  other  palteontok^fUts  have  had 
the  oppMtunitj  of  studjiiiK  Unvti^  Utio,  poliahed  aectioiu,  the  iot^iuil  atructura 
of  a  few  specie!  of  foaul  wood,  and  oooes  from  specimaDS  stiU  preaerring  the  out- 
vard  form  of  their  bark.  Thej  eoold  thus  coni)»ra  the  anatomical  stnKture  with 
Bome  extemnl  chamctera.  But  the  jxvtence  of  ideatifving  speciea  or  even  geaem 
from  the  character*  of  iaolated  vesaela  appean  ioadmiwibla,  coowdering  the  grekC 
likenes*  of  these  elementarj  organa  in  differeot  apeciea  and  ntao  their  variety  accord- 
i. _  . .  .1 r  .1 — . J  .J  tdgij place  within  it    Thia  question  will  be  ct- 

ies  of  fenu  now  \Wmg  ia  Terj  gre&t.  the  nerTHtion 
it  ctiU  conaidnad  by  aome  botanitta  m  auffldentl;  waraeteratic  to  separate  (he 
qwdes  of  ft  gMiiu  and  am  of  anbgeDsra.  (See  the  opinioD  of  Jfittcnlna  in  this 
JoirmI,  toL  >1,  p.  IBS). 
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comparison  with  all  the  species  heretofore  fenown,  but  tl^at 
they  are  generally  reliable  enough  for  identifying  the  species  of 
coal  plants  relatively  to  each  other.  This,  I  think  is  oil  that  is 
-wanted  for  an  exaouiiation  of  the  palteontological  botany  of  the 
ooal.  For  the  fiora  of  the  coal-measures  constitutes  a  peculiar 
group  of  plants  which  ought  to  be  studied  by  itself,  whose 
characters  ought  to  be  looked  for  without  any  exact  relation  to 
plants  now  living.  A  certain  amount  oi'  botanical  knowledge, 
ee^>e<nally  of  the  anatomy  and  of  the  geographical  distribution 
of  the  plants  of  our  epoch,  is  necessary  for  that  duty;  but  it  can 
be  pursued  without  the  assistance  of  great  and  costly  botanical 
cabmets,  and  even  without  the  acquaintance  with  a  large  number 
of  our  living  plants.  Of  coarse  the  more  one  knows  of  botanical 
science,  the  more  one  is  prepared  to  judge  of  the  analogy  of  the 
forms  of  fossil  plants  or  to  recall  them  to  an  original  type.  But 
nobody  will  attempt  the  study  of  fossil  plants  who  has  not  been 
prompted  by  a  natural  love  of  the  science  to  devote  himself  to 
serious  botanical  studies. 

Comparing  now  the  data  furnished  by  both  animal  and  botan- 
ical remains,  and  considering  what  is  <»Ued  the  insufficieaoy  of 
botanical  palteontology,  we  have  to  inquire,  first,  What  results 
are  to  be  expected  from  palseontological  researches?  We  reply, 
nothing  less  than  some  more  or  less  precise  indications  concerning 
the  succession  of  the  beings  which  have  inhabited  our  globe  since 
the  first  appearance  of  life,  or  a  kind  of  history  of  the  creations 
or  of  the  modifications  of  what  we  may  call  the  forma  of  iy%. 
And,  as  a  corollary  of  the  first  proposition,  some  indications  of 
the  changes  to  which  the  surface  of  our  globe  has  been  subjected, 
and  which,  according  to  the  laws  governing  the  forms  of  life, 
ought  to  be  attended  oy  the  appearance  of  peculiar  beings. 

It  is  indisputable  that  the  external  forms  of  some  animals, 
their  shells  especially,  are  generally  better  preserved  in  a  petri- 
fied state  than  the  soft  parts  of  most  plants.  But  animal  remains, 
bones,  scales,  teeth,  are  only  isolated  parts  of  a  whole,  and  are  no 
better  applicable  to  an  exact  scientific  classification  or  to  a  satis- 
factory identification  of  a  speciea  than  a  single  leaf  of  a  tree.  As 
for  the  shells,  they  are  simply  envelopes,  and  their  affinities  to  the 
animal  are  at  best  only  imperfectly  understood.  It  is  true  that 
comparative  anatomy  nas  done  more  for  animals  than  for  plants. 
But  the  number  of  leaves  is  not  small  of  which  the  outline  is 
so  closely  related  to  the  form  of  the  whole  vegetable  that  when 
they  are  found  in  a  fossil  state,  they  may  be  immediately  and 
certainly  referred  to  their  proper  genus.  For  what  concerns 
&milies  of  extinct  and  unknown  forms,  I  think  that  the  recon- 
structions offered  by  comparative  anatomy  are  as  rehable  for 
Lepidodendroji^  J^gtuaria,  for'  whole  forests  indeed  rebuilt  from 
Am.  Jodb.  Sot.— Skcoitd  Smbiu,  Vol.  XXXII,  No.  M.— Jitlt,  ISBL 
3 

Cioogic 


18     L.  Lesquereux  on  the  Coal  Formatitma  of  ike  United  Slates. 

pieces  of  barlf  or  from  leaves  as  they  can  be  for  whole  fiBhes,  and 
gigaotic  animals  rebuilt  from  a  scale  or  a  bone. 

iFTom  another  point  of  view,  if  it  ia  true  tbst  the  number  of 
animal  fossil  remaina  is  far  greater  than  that  of  fi>SBil  plants,  it 
cannot  be  denied  that  animid  remains  are  mostly  marine  and  are 
cast,  accordingly,  in  a  scarcely  variable  general  mould.  If  ve 
fihould  judge  of  the  successive  developments  of  the  vegetation  of 
our  globe  by  the  fossil  marine  planta  only,  we  should,  indeed, 
come  to  a  very  erroneous  conclusion ;  the  Fucaida,  for  example, 
of  all  the  formations  are  much  alike,  and  preserve  even  op  to 
our  time  their  original  typical  ohuBCter& 

Marine  animal  remains  appear  to  have  been  subjected  to 
appreciable  changes  only  by  great  geological  events,  of  which 
natural  philosophy  cannot  thus  far  fully  appreciate  the  amount 
of  influences.  Thus,  of  course,  we  have  not  any  solid  ground 
from  which  to  draw  reliable  conclusious  oonoeming  the  result  of 
those  influences  upon  the  forms  of  animal  life.  Botanical  pain- 
ontology  has  engraved  its  records  on  the  rocks,  only  at  very 
distant  epochs,  and  they  present  only  broken  links  of  a  chain, 
which  science  may  perhaps  never  be  able  to  connect 

From  this  it  appears  that  when  we  come  to  examine  the  suc- 
cession of  species  from  their  origin,  and  search  for  arguments 
concerning  the  problematical  question  of  successive  changes  or 
of  successive  creations,  the  data  now  furnished  by  animal  and 
botanical  pdxontology  respectively,  give  us  about  the  same 
amount  of  light  and  merit  the  same  reliance. 

As  indicatiug  the  succession  of  the  strata  of  our  globe,  or  as 
geological  marks,  animal  remains  have  this  advantage;  that  as 
most  of  the  strata  have  been  formed  by  marine  deposition,  these 
remains  are  more  generally  found  in  every  part  of  the  geological 
measures.  They  are  thus  an  ever  present  if  not  always  a  reliable 
guide.  But  the  roost  interesting  part  of  the  geological  field  ia 
entirely  barren  of  those  medaU  of  the  creation  to  which  we  look 
for  a  record  not  only  of  the  successive  deposition  of  strata  but 
of  all  the  changes  which  the  surface  of  our  earth  has  undergone. 
Marine  strata  Have  been  formed  from  materials  transported  and 
mostly,  at  least,  taken  from  dry  land.  Touching  this  dry  land, 
the  multiplicity  of  changes  to  which  it  has  been  subjected  by  that 
potent  and  most  variable  agent,  the  atmosphere ;  concerning  tha 
various  appearances  of  the  successive  stories  built  by  the  Eternal 
Power  for  the  ultimate  end  of  the  structure,  viz : — the  habitation 
of  man ;  about  some  of  the  materials  prepared  and  heaped  up 
for  his  welfare  and  perfect  development;  oonoeming  the  great 
harmony  of  all  the  beings  in  the  different  ages,  marine  remains 
cannot  give  much  information.  Thus,  if  the  data  furnished  by 
one  of  these  special  branches  of  palteontology  are  more  numerous, 
more  uni  versal,  more  easily  found  and  better  preserved  and  stud- 
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ied — those  of  the  other  are  more  precise  and  bo  to  speak,  more 
applicable  to  oar  humanity.  Because  they  speak  a  avunan  lan- 
^age.  They  speak  of  atmospherical  changes,  of  bud  and  of 
rain,  of  seasons  and  of  their  variations.  They  speak  of  shores 
battered  by  the  waves  and  covered  with  floating  debris,  of  hills, 
of  green  fields,  of  impenetrable  forests,  of  everything  that  is  now 
in  the  fullness  of  its  perfectioD,  belonging  to  the  Eden  slowly 
prepared  for  oar  abode. 

If  this  doefl  not  prove  that  fossil  botany  is  aa  useful  to  science 
and  as  interesting  as  any  other  branch  of  palsontologj,  the  few 
words  I  have  said  in  its  defense  will  easily  be  excused :  espe- 
cially aa  in  this  country  it  has  had  few  followers,  and  is  often 
looked  upon  with  anmeritcd  discredit. 

By  far  the  greatest  obstacle  to  the  study  of  the  fossil  plants^ 
of  our  ooal  measures  is  the  difficulty  of  obtaining  good  specimena, 
and,  when  the  specimens  have  been  found,  of  procuring  books  to 
make  as  acquainted  with  them.  We  have  indeed  some  few 
specimens  of  fossil  plants  in  ge<^<^cal  cabinets.  But  they  have 
been  mostly  collected  by  persona  unacquainted  with  fossil  bot- 
any and  are  thus  incomplete  in  many  ways  and  of  little  use  for 
Btu(^.  Either  they  want  some  part  essential  for  a  determination, 
or  they  have  been  collected  without  a  close  regard  to  local  and 
atratigraphical  position.  Fossil  botany  ought  to  be  studied  in 
the  coal  mines,  among  heaps  of  shales  where  remains  of  the 
same  species  can  be  collected  in  their  different  forms.  Some- 
times hundreds  of  pieces  of  the  shales  have  to  be  split  before  the 
part  of  the  frond  or  a  fern  which  may  be  desired  for  a  satisfactory 
determination  can  be  found.  In  many  fossil  ferns,  especially 
in  the  Neuroptcrideoe,  the  terminal  leaflet  of  the  pinnee  has  a 
peculiar  and  characteristic  form ;  and,  aa  the  leaflets  of  this  class 
of  ferns  are  mostly  deciduous,  these  terminal  ones  are  rare  and 
difficult  to  find.  Though  whole  strata  of  shales  are  covered  with 
leaflets  of  Ifturopteria  hirauta,  and  though  this  species  is  found  at 
nearly  every  geological  horizon,  it  is  nearly  impossible  to  find 
the  branches  with  leaves  attached  to  them,  and  thus  to  know 
something  of  the  general  appearance  of  this  species.*  With  the 
pieces  of  the  bark  of  some  trees,  viz.  with  specimens  of  Lepido- 
dendron,  SiffiBaria,  &c.,  the  difficulty  of  collecting  is  still  greater. 
For  the  points  or  cicatrices  left  by  the  leaves,  and  generally 
showing  m  peculiar  forms  the  deposition  of  the  vessels  at  their 
point  of  emei^ng  from  the  stems,  vary  in  size  and  distance 
according  to  the  age  of  the  vegetable  or  the  place  on  the  trunk 
firom  which  the  specimen  ia  taken.  Moreover,  the  cicatrices 
have  varioaa  forms  following  the  process  of  decortication  of  the 

*  1 1uTS  odIj  tTo  mull  ipectmeDa  of  thii  npedM  irlth  bnutdtet  mai  lesrei ; 
oDe  tbmid  b;  mj«el/  the  othar  preKoted  to  lae.  Hr.  Biuibnr^  anw  for  tbe'flnt 
tlma  Hdi  a  ■pecimaa  Id  the  eabioet  of  Mr.  Brova  of  Ifora  Scobs. 
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vegetable.  A^  it  is  extremely  rare  to  find  in  oar  coal  measures 
a  whole  tree  preserved  by  petrification,  the  study  of  a  single 
species  of  the  great  vegetables  of  the  coal  ought  to  be  pursued 
at  the  same  place  on  a  great  number  of  specimens.  This  is  al- 
ways a  difficult  task.  But  if  we  consider  that  before  we  are  able 
to  become  well  acquainted  with  any  species  of  fossil  plant,  and 
especially  to  get  a  view  of  its  atratigraphical  and  geographical 
distribution,  we  have  to  examine  it  closely  at  a  great  number  of 
distant  exposures,  the  dif&culties  of  this  study  appear  far  greater. 

The  collecting  of  specimens  and  their  study  would  be  greatly 
encouraged  by  some  good  work  with  descriptions  and  figures  of 
American  fossil  plants.  Indeed,  I  have  been  repeatedly  asked 
what  were  the  books  from  which  we  could  get  that  prelimin- 
ary acquaintance  of  fossil  plants  which  is  necessary  to  direct 
Buch  researches.  Hitherto  nothing  has  been  done  in  that  lino 
in  the  United  States;  at  leaat  nothing  that  can  be  easily  ob- 
tained by  the  student^  beoanse  all  that  has  been  published  on 
the  botanical  palaeontology  of  the  coal  is  disseminated  in  scien- 
tific Journals  or  State  Geological  Reports  that  are  not  generally 
accessible. 

Before  the  publication  of  the  Geological  report  of  the  State  of 
Pennsylvania,  a  few  species  of  our  fossil  plants  had  been  described 
by  Mr.  Brongniart  in  his  Fossil  Flora*  from  specimens  sent  to 
him,  chiefly  by  Prof  Silliman,  from  Wilkesbarre  and  Zaneaville. 
AAer  this,  Mr.  Bunbury  of  England  published  in  the  Quarterly 
Journal  of  the  Geological  Society  of  London  (vol.  it,  p.  82)  some 
remarks  on  species  of  fossil  plants  collected  by  Mr.  Lyell  at  Frost- 
burg,  Maryland.  Very  few  of  these  species  are  described  or  even 
determined,  for  except  Neuropteria  cordata,  Pecopteris  arhoreacens, 
Ijcpidodendron  letragonutn,  Lepidodendron  aculeaitim,  tUtymaria 
fi»ida,  Aslerophyllilea  and  GalamileB  nodosum,  all  the  species  men- 
tioned in  Mr.  Bunbury's  paper  are  marked  with  signs  of  doubt 
The  general  remarks  of  this  celebrated  English  author  are  very 
interesting  indeed,  but  are  useless  for  one  beginning  the  study  of 
the  fossil  plants  of  our  coal  measures.  Even  the  three  new  spe- 
cies  which  he  has  described  and  figured  are  uncertain,  being  made 
from  incomplete  specimens.  Inthethirdvolume  of  the  same  Jour- 
nal, Mr.  Bunbury,  examining  some  fossil  plants  from  the  Nova 
Scotia  coal  measures,  sent  to  him  by  Mr.  Richard  Brown,  men- 
tjona,  mostly  without  descriptions,  and  with  a  7,  forty-eight  species, 
of  which  seven  are  described  and  figured.  The  same  remark  as 
above  can  be  applied  to  these  species,  except  for  Lepidodendron 
tumidum  and  Muropteria  nmnervw,  satisfactorily  described  and 
figured,  though  still  from  imperfect  specimens.  This  Journal,  vol. 
iii,  No.  1,  contains  a  IfoHce  of  vegetable  impresHona  by  Granger, 

*  BitoiT*  <Im  Vtgttaia  tlM^tii. 
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who  baa  given  some  figures,  but  iritliout  names  and  Bdentific  de- 
ECTiptions.  This  Journal,  vol.  xxix,  1st  series,  contains  an  excel- 
lent and  elaborate  article  by  Dr.  Hildreth  of  Marietta  *  A  num- 
ber of  our  common  epeciefl  of  fossil  plante  aie  figured  in  the  plates 
accompaQjing  this  paper;  but  the  names  and  the  descriptions  of 
the  plants  are  not  given.  The  remarkable  observations  of  Stein- 
haur  in  the  Thtnaacluma  of  ike  American  Phil,  Soc.  of  Philadelphia, 
(vol,  i,  new  series^  apP^y  to  plants  observed  and  examined  in  the 
coal  basin  of  England ;  and  those  of  Harlan  in  the  same  journal 
(IBSl)  concern  only  some  Fucoidea  and  have  no  relation  to  the ' 
coal.  These  are  all  the  materials  which  were  available  for  study- 
ing the  American  fossil  plants  of  the  coal  when  I  began  the  exam- 
ination of  the  fossil  flora  of  Pennsylvania  in  connection  with  the 
Geological  survey  of  that  state.  The  Report  made  on  this  sub- 
ject contains  the  description  of  two  hundred  and  thirty-one  species 
of  fossil  plants,  with  figures  of  one  hundred  and  two  of  them, 
mostly  new.  This  number  certainly  embraces  the  greater  part  of 
the  fossil  plants  of  our  coal  measures.  But  the  report  made  at 
the  time  with  all  the  care  and  the  light  which  the  collected  mate- 
rials could  afford  is  still  defective  in  many  point8.t  Some  species 
considered  and  published  as  new,  had  been  described  and  pub- 
lished previously ;  and  some  others  supposed  identical  with  Eu- 
ropean species,  are  now  acknowled^d  as  distinct.  Moreover  this 
report,  like  those  numerous  geological  reports  published  among 
■as  at  the  cost  of  the  States,  is  not  on  sale  and  can  be  found  oaly 
in  certain  public  libraries,  and  in  the  hands  of  a  few  privileged 
men  of  science. 

About  the  same  time  that  this  report  was  made.  Dr.  Newberry 
of  Cleveland,  published  in  the  Annals  of  Science  of  Cleveland,  a 
series  of  papers,  the  two  first  of  which  (Feb.  1st,  and  Feb.  15th, 
1853)  contain  a  catalogue  of  one  hundred  and  twenty-seven  spe- 
cies of  fossil  plants  of  whicli  twenty-two  are  marked  with  a  ? 
or  without  name.  In  the  same  Journal  (March  1st,  May  1st, 
Maj  16th,  1853,  and  Jan.  1854),  the  same  author  gives  a  de- 
ficnption  with  figures  of  a  few  species,  especially  fruits.  These 
papers  are  now  difficult  to  obtain. 

To  complete  the  list  of  what  has  been  published  on  the  fossil 
plants  of  this  continent,  I  have  to  mention  still,  some  very  inter- 
esting papers  on  species  of  coal  plants  in  Nova  Scotia,  and  on 
the  traces  of  vegetable  organs  fonnd  in  the  coal,  by  Prof,  J.  W. 
Dawson  of  Montreal.  Tl^  same  author  has  enumerated  in  his 
Acadian  QetAogy  about  one  hundred  species  of  fossil  plants  be- 
longing to  the  coal  fields  of  Nova  Scotia.  Lately  Mr.  Horatio  C. 
Wood  has  furnished  to  the  Proceedings  of  the  Academy  of  Natu- 
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ral  Science  of  Philadelphia  (June,  I860,)  a  paper  containing  de- 
scriptiODfl  and  figures  of  some  speciea  of  SigtUaria  and  L^ndo' 
denaron. 

If  in  addition  to  these  local  papers  scattered  in  periodical 
works  I  mention  a  catalogue  of  fossil  plants  published  bj  the 
writer  for  the  Scientific  Society  of  PottsvUle,  Penn.,  I  think  that 
we  have  here  the  whole  amount  of  contributions  to  the  fofisil  flora 
of  our  coal  measures  of  America. 

The  larger  number  of  books  on  fosnl  plants  have  been  pub- 
'lished  in  Germany  and  mostly  in  the  German  langui^  In  the 
beginning  of  this  century,  Mihlotheim  published  his  Flora  der 
Vorioelt,  with  fourteen  plates.*  Since  then  science  has  made  such 
progress  that,  with  the  exception  of  the  figures  which  have  beea 
copied  by  subsequent  authors,  this  work,  very  remarkable  in- 
deed at  the  time  of  its  publication,  is  scarcely  of  any  value  to  th« 
student.  From  1821  to  1838  Count  Sternberg  labored  and  gave 
to  the  scientific  world  a  Vemich  einer  geognostuh  botanischen  Vars- 
U^ung  der  Flora  des  Vorweltf  in  two  folio  volumes.  This  work 
contains  a  great  number  of  good  figures  of  fossil  plants  which 
cannot  be  found  elsewhere,  dnd  is  indeed  very  valuable  for  the 
great  amount  of  information  that  it  contains.  It  bears  the  mark 
of  its  early  origin,  and  traces  of  uncertainty  by  a  close  and  ex- 
cellent observer  who  had  to  find  hia  path  in  a  new  field,  and  give 
an  account  of  things  that  had  never  been  seen  before  and  that 
have  no  relation  to  what  we  have  now  on  hand  for  a  comparison, 
in  the  vegetation  of  our  world.  Stemberg^t  Verauch  Tras  made 
with  great  labor  and  expense,  and  with  the  assistance  of  two  of 
the  b^t  German  Palseontologists :  Corda,  who  prepared  aketohea 
for  comparative  pbytotomy  of  the  ftwsil  and  recent  plants;^  and 
Presl,  who  elaborated  the  greater  part  of  the  second  volume  of 
the  book. 

Corda,  who  has  been  just  mentioned  in  connection  with  Stem- 
berg,  published  afterwards  his  observations  in  a  separate  work, 
Beurage  tur  flora  des  Vorwell.  This  book  is  of  great  scieniifio 
interest  for  the  study  of  the  anatomical  structure  of  the  wood  of 
some  species  of  fossil  trees,  A  few  of  the  conclusions  of  the 
celebrated  German  author  concerning  the  affinity  of  stems  of  the 
coal  with  plants  of  our  time  are  indeed  subjected  to  controversy, 
but  his  work  in  patience  and  detail  of  execution  is  truly  admi- 
rable. It  is  atill  the  best  guide  to  consult  for  those  who  have 
opportunity  to  study  the  anatomical  fossil  botany  fitjm  ground 
and  polished  lamelfee  of  silicified  wood. 

*  I  mBntioo  onlj  tha  mo(t  intereatbg  of  the  worki  published  in  Emopo  oo  tfa* 
fbadi  boMDj  of  the  cokl,  and  especi&Uj  tboM  th&t  cmd  Iw  pnrdiued. 
f   Than  la  a  tnniUcioD  of  this  wonc  in  French, 
i   Skititn   ntr    VtrgUitMtiidM   Phytottmit   *«r   md  JtltiuMliciM   Pjlanam 
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Prof  H.  B,  GSppert  of  Breslau  haaworked  immensely  upon  the 
foesil  flora  of  the  coaL  But  unhappily  some  of  his  memoirs 
are  disBemioated  in  aoientifio  journals.  The  most  important 
of  them  which  can  be  got  by  purchase  are,  Ist,  the  ^ttema 
FiUeum  Foaailium  (1836),  descriptions  in  Latin,  explanation  in 
German,  and  good  plates :  the  QaUungen  fosgiUen  lylansxn,  (six 
livraiaons  have  been  published),  with  text  both  in  German  and 
in  French.  The  work  is  splendidly  illustrated ;  the  Flora  dea 
VAergangs  gAirgee,  Latin  and  German  :  the  Monographic  der 
Fossilen  Qm^tren,  (Leiden,  1850),  and  the  Fossile  Flora  des  Silu- 
ritchen,  Devonian,  &c.,  Leopold  Academy,  Jena,  I860.  This  last  I 
have  not  seen  yet,  but  it  is  considered  as  very  valuable.  It  is 
certain  that  no  living  man  knows  more  about  the  fossil  flora  of 
the  coal  and  perhaps  of  all  the  formations*  than  Prof,  Goppert. 
Perhaps  his  writings  are  only  too  numerous  and  his  scientiflo 
riches  too  large,  ms  Genera  of  Fossil  Plants  is  only  commenced 
and  the  completion  of  it  is  to  be  ardently  desired  by  every  stu- 
dent of  fossil  botany.  In  connection  with  Berger,  Prof  Goppert 
has  also  published  a  monography  (Z)e  fructSme  et  seminQrus  in 
formaiiime  lithan&racum)  of  the  fniit  of  the  coal  measures  which 
is  of  ^eat  interest. 

ToPro£  F.  Unger,  who  like  Goppert  has  also  published  many 
valuable  books  on  the  flora  of  tne  recent  formations,  we  owe 
especiaily  A  Synopsis  (^  the  gmera  and  species  of  Jbasil plants  vihiah, 
though  made  without  a  clear  and  flxed  method,  is  very  usefoJ  as 
containing  an  account  of  all  the  species  of  fossil  plants  known 
np  to  1850,  the  time  of  its  publication.  The  descriptions  (with- 
out figures)  are  insufficient  for  the  beginner. 

Prof.  H.  G.  Bronn  has  published  in  his  Lethoea  Oeognostica  a 
number  of  fossil  plants  of  the  coal. 

From  Prof.  E.  T.  Germar  we  have  eight  livraisons  (the  last  in 
1853)  of  coal  plants.  The  work  in  folio  has  very  good  platea 
and  descriptiona,  but  progreBses  veiy  slowly. 

Gutbier  (Aug.  v.)  published  in  1836  a  a  small  work  on  the 
fossil  plants  of  the  csoal  of  Zwiokan.     Though  it  is  printed  on 

Cr  paper  and  is  without  pretention  to  scientiBc  value,  this  small 
k  contains  a  great  amount  of  solid  information,  and  will  be 
consulted  with  pleasore  and  profit  by  those  who  are  interested 
in  our  coal  flora. 

The  Versteinerungen  der  Sleinkohlen  FormaHons  in  Sachsen,  by 
Prof.  Bruno  Geinitz  (Leipsic,  1855),  is  a  magnificent  folio  book 
with  splendid  tables  and  excellent  figures.  It  has  been  made 
with  great  care  and  from  the  examination  and  comparison  of  a 
great  number  of  specimens.     This  is  probably  the  best  work  to 

*  I  would  not  STen  make  thiB  rentrictinn.  if  the  admirable  work  of  ProC  Bear 
on  Iba  FlOT*  of  tlia  tertiaTj  of  Europe  had  not  surpasaaJ  all  that  baa  been  pah- 
li-bed  on  the  tnm]  platitn  of  the  recent  fomuitioDB. 
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pve  a  general  view  of  the  fossil  flora  of  the  coal.  Many  of  our 
conunon  American  epeciee  are  found  described  and  figured  in  it. 
It  is  indispensable  to  the  student.  Frof.  Geinitz  seems  to  have 
taken  a  point  of  view  entirely  different  from  that  of  Goppert  and 
both,  I  believe,  have  gone  too  &r ;  thia  one  by  multiplying  the 
genera  and  the  species,  without  characters  always  sufficient;  the 
other  in  uniting  iuto  one  some  species  certainly  distinct  The 
work  of  Geinitz  is  eatirely  iu  Gennau.  It  is  to  be  regretted, 
that  it  does  not  give  at  least  a  short  Latin  description  for  each 


Goldenberg  has  made  a  bezinnine  of  a  Flora  Simeponlana 
Foasilia;  two  livraisoQS  only  of  me  work  have  appeared  (1855  and 
1857).  If  it  ia  ever  finished  it  will  be  a  very  valuable  work  in- 
deed. It  contaiua  already  on  the  fbaail  I^copodiacece  (to  which 
the  author  refers  the  genus  Zeptdodendron)  and  on  the  foasQ  Sela- 
gi7iece  (to  which  he  refers  the  genera  SigUiaria  and  StigmaricC)  a 

g-eat  amount  of  acute  and  very  interesting  observations.  To 
oldenbei^  we  owe  the  discovery  of  the  &uit  of  Sigillaria  and 
good  details  of  its  structure.  He  even  asserts  that  he  has  found 
the  fructification  of  Stigmaria  ficoidee,  and  describes  it  in  his 
generic  diagnosis.  Goldenberg  appears  to  be  one  of  those  true 
workmen  of  science  who  spend  their  time  in  the  mines  ezam- 
iuing  specimens,  and  collecting  them,  not  for  their  fine,  appear- 
ance, but  to  compare  and  unite  the  dismembered  parts  of  a 
Bpecies  in  order  to  reconstruct  the  whole;  tbeonly  wayof  study- 
inebotanical  palteontology  with  advantage  to  science. 

We  can  scarcely  be  astonished  to  find  in  France  only  a  single 
representative  of  the  science  of  the  fossil  fiora  of  the  coal,  that 
of  Prof.  Ad.  Brongniart:  for  this  celebrated  author  has  done  so 
much  for  the  Botany  of  the  Goal  measures,  that  truly  his  works 
are  beyond  comparison  and  imitation.  What  a  pity  that  his ' 
great  Histaire  dea  Vegetaux  FossiUa  has  not  yet  been  and  probably 
will  never  be  finished  I  The  last  part  delivered  to  science  was 
printed,  I  think,  in  1844.  When  we  look  to  the  details  of  1U^ 
comparative  botanical  anatomy,  to  the  admirable  clearness  of  bis 
classification,  to  the  exactness  of  his  descriptions  and  of  the 
figures,  to  every  part  of  his  great  work,  we  cannot  be  aston- 
ished that  every  attempt  at  claasifioation  and  description  of  fossil 
plants  ia  done  in  imitatioa  of  Brongniart's  method,  the  true 
foundation  of  the  science.  His  observations  on  the  structure  of  Si- 
aillaria  elegana  is  a  work  of  anatomical  study  that  is  equalled  only 
by  tliat  of  Dr.  Hooker's  on  ^e  structure  of  the  L^idoslrobi,  in 
the  memoira  of  the  Geological  Survey  of  Great  Britain.  Besides 
these  remarkable  works,  and  among  numerous  memoirs  of  Brong- 
niart, the  Tableau  dea  Oenrei  dea  V^etavx  Fossilea,  and  the  Fro- 
drome  d'une  Hiatoire  dea  Vegeiaux  FossiUa  will  be  studied  and 
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Btadied  again  vtiih  conBtaot  advaDtage  and  pleastire.  If  the 
great  foBsfl  flora  of  Brongniart  was  finiahed,  it  would  suffice  for 
tbe  litudj  of  the  eoal  plants,  at  least  for  the  general  acquaintance 
BO  desirable  to  direct  the  researehes. 

From  Boglasd,  we  have  the  Foml  flora  of  0-reat  Britain,  bj 
Lindley  and  Kutton,  (S  vols.  870).  Many  species  of  the  coal 
measores  and  of  the  oolitic  formations  are  described  and  figured 
in  this  work,  which  ia  certainly  very  valuable.  But  it  is  made 
without  any  systematio  anangement  and  without  method.  The 
descriptions  are  moreover  fer  from  being  satiflfaetory  and  the 
drawings  too  artiatical  or  imaginary. 

I  have  already  mentioned  the  remarkable  memoir  of  Dr. 
Hooker,  who  is  certainly  one  of  the  greatest  botanista  of  our  time. 
From  polished  lamelloe  of  fossil  conea  oi  Lepidodendron,  he  has 
exemplified  the  fructification  of  this  genus  as  clearly  and  as 
perfectly  as  it  could  have  been  done  from  living  specimens* 

Artis,  AnUdilmnan  Phytology,  &c,  is  a  good  book  for  the  plates^ 
but  scarcely  of  any  use  now  to  the  student  of  fossil  plants.  The 
same  may  be  sua  of  Mammats,  A  OoUection  of  Qeologvxd  Facto 
and  Practical  Observations,  &c  But  Witham's  work  on  die  Internal 
Structure  0/ Fossil  vegetables  is,  like  Corda's  Beytrage,  very  valuable 
to  direct  the  researches  of  comparative  anatomy  in  the  study  of 
the  internal  stmcture  of  the  fossil  woods.  A  number  of  fossil 
plants  of  the  coal  are  described  and  figured  in  English  works  od 
G«ok>gy  by  Lyell,  Backland,  Miller,  Mantell,  &c. 
{TirUet 


Abt,  v. — On  the  Production  0/  the  Ethyl  Bases;  by  M.  Cabet 
Lea,  Philadelphia. 

I  UEKnoNBD  in  a  former  number  of  this  Journal  that  while 
engaged  in  the  examination  of  the  action  of  ammonia  on  certain 
oxy-etheis,  I  had  met  with  the  experiments  of  Juncadella  and 
De  Clermont,  and  finding  that  the  production  of  ethylamine 
by  these  reactions  had  been  already  indicated,  I  discontinued 
my  investigations.  Subsequently  however  having  occasion  to- 
prepare  a  considerable  quantity  of  ethylamine  for  other  exami- 
nations, I  determined  to  ascertain  whether  the  action  of  nitrate 
of  ethyl  on  ammonia  could  not  be  made  use  of  aa  a  convenient 
process.  Juncsdella  had  already  proposed  to  mix  nitrate  of 
fitbyl  with  three  or  four  parts  of  alcohol,  saturate  the  mixture 
with  dry  ammoniacal  gas,  and  beat  for  two  days  to  212°  in  the 
water  bath.  This  was  a  rather  troublesome  process,  and  a  few 
experiments  led  me  to  the  following  very  simple  method,  which 
I  publish  as  having  given  me  satisfactory  results: 

*  Hr.  Leflqutreoz  hat  apparently  oTerlonked  Robert  Brown's  brief,  bat  vetj 
interMtiDg  p*per,  in  tb»  TVoMoeffm*  of  Iht  LiniuKm  Soeittf,  toL  xx,  part  S,  enu< 
tied,  Samt  Atcoimt  of  on  Utidateribtd  FotM  Fruit,  vhkh,  m  ft  aiiigis  ij  -  " 
complatelj  dem6iwtratw  tbe  itmcture  and  affinitiea  of  Ltpidottr^ita. — E 
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Nitrate  of  ethyl  is  mixed  with  an  eqiial  Tolome  of  strong 
aloobol.  To  this  mixture  is  added  a  qoantity  of  ordinary  stroog 
liquid  smnionia  equal  in  bulk  to  that  of  the  mixture.  The  nitrato 
of  ethyl  is  thereby  precipitated  but  is  neTertheless  easily  acted 
upon  by  the  ammoniacai  liquid.  Three  hours  in  the  water  bath 
at  212°  is  generally  sufficient  to  complete  the  reaction.  Ae  the 
process  goes  on  the  nitrate  of  ethyl  beconiea  brownish,  gradually 
diminishes  and  Enaliy  disappeare.  The  resulting  solution  does 
not  contain  salts  of  ammonia  and  ethylamine  only,  fls  has  been 
stated,  but  a  large  quantity  ofdiethylamme  and  tri^t/lamine, 

Ab  the  nitrate  of  ethyl  caube  prepared  in  large  quantity  with 
great  facility  by  a  modification  of  M.  MiUon's  process,  which 
will  appear  with  some  other  papers  in  the  followmg  number  of 
this  Journal,  I  am  inclined  to  think  that  this  process  will  be 
found  valuable  for  the  preparation  of  the  ethyl  basea  It  is  ne- 
cessary that  the  tubes  should  he  strong,  and  not  more  than  two* 
thirds  full.  Bottles  hermetically  sealed  are  not  to  be  recom- 
mended anless  extremely  strong.  In  one  experiment  I  operated 
with  four  eight  ounce  bottles  all  of  which  stood  tbe  test,  but  on 
repeating  the  process  three  of  the  four  exploded  at  once  and  the 
fourth  subsequently. 

The  presence  of  alcohol  is  &r  fh>m  being  essential.  Nitrate 
of  ethyl  is  readily  decomposed  at  212"  by  aqueous  ammonia,  and 
if  the  ammonia  is  in  considerable  excess,  the  decomposition  is 
complete  in  three  hours.  If  the  excess  is  only  slight  the  time 
required  for  decompoaation  is  greatly  increaaetL  In  one  experi- 
ment where  29  parts  of  nitrate  of  ethyl  were  heated  with  67  of 
liquid  ammonia,  the  decomposition  was  not  complete  till  at  tbe 
end  of  15  hours.  The  use  of  alcohol  and  the  proportions  above 
given  are  what  was  found  to  give  the  most  satisfaetory  result 
Phitidelphte,  Apnt  9. 1801. 

Abt.  YL— On  th«  Exact  Ssparation  of  the  Sthtfl  Baaei;  hj 
M.  Oabkt  Lka,  Philadelphia. 

It  has  been  known  for  some  time  that  when  ammonia  was 
acted  upon  by  the  halogen  ethers,  the  ethylamine  produced  was 
always  accompanied  by  a  variable  quantity  of  the  secondary  and 
tertiary  ethyl  bases  and  the  ammonium  base,  and  I  have  shown 
that  the  same  is  the  case  with  respect  to  the  secondary  and  ter- 
tiary ethyl  bases  in  the  reactions  of  oxy-ethers.  The  ammonium 
base  I  have  not  looked  for,  but  it  is  doubtless  present  also.  The 
primary,  secondary  and  tertiary  bases  resemble  each  other  so 
closely  in  their  properties  that  their  separation  is  attended  with 
great  difficulty  and  has  generally  been  eSected  by  the  different 
solubilities  of  their  chloroplatinates.*    I  find  however  that  it 
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may  be  aocomplisbed  with  great  ease  by  me&DS  of  picric  acid. 
The  picrates  ol  the  different  bases  exhibit  the  most  opposite  de- 
grees of  solubility,  the  picrate  of  thethykmiDe  rivalliDg  the 
picrate  of  potash  in  inaolubility,  while  that  of  diethjlamine  is 
soluble  to  an  almost  unliioited  extent  iu  water,  alcohol  and  ether, 
without  being  in  the  least  deliquescent.  Its  affinity  for  ether  is 
so  great  that  its  concentrated  etherial  solution  will  remain  ex- 
posed to  the  atmosphere  for  days  in  a  syrupy  condition,  gradu- 
ally crystallizing  on  the  surface,  and  eventually  all  through,  to  a 
radiated  mass,  between  these  two  extremes  the  picrate  of  ethyl- 
amine  occupies  an  intermediate  position  and  the  differences  of 
solubility  are  so  well  marked  as  to  render  the  separation  per- 
fectly easy  in  tbe  manner  to  be  indicated  below. 

1.  Stparation  <f  the  mixtd  bam  from  Amnvmia. 

This  has  been  generally  directed  to  be  done  by  treating  tbe 
mixed  bydrocblorates  either  with  absolute  alcobol,  or  with  a 
mixture  of  strong  alcobol  and  ether,  whereby  the  salammoniac 
is  suppoeed  to  be  left  undissolved. 

Tbis  process  I  have  always  found  to  the  last  degree  unsatis- 
tory,  and  necessarily  bo;  for  if  absolute  alcohol  be  allowed  to 
stand  over  salammoniac  in  powder  for  a  time  and  then  be  evap- 
orated in  a  watch  glass,  a  certain  quantity  of  salammoniac  will 
be  deposited  and  the  same  is  true  of  a  mixture  of  strong  alcohol 
and  ether.  '  By  operating  on  the  ammonias  in  the  form  of  sul- 
phates a  macb  more  sati^ictory  result  is  obtained.  For  this  pur- 
pose the  mixture  as  poured  out  from  the  pressure  tube  is  treated 
with  a  snfficient  quantity  of  pure  sulphuric  acid  to  displace  the 
nitric  acid  (or  if  bromid  or  iodid  of  ethyl  have  been  employed, 
the  brombydric  or  iodhydric  acid)  and  the  solution  is  evaporated 
as  far  as  possible  at  a  temperature  of  about  250°  F.  The  pasty 
mass  is  exhausted  with  strong  alcohol,  the  alcoholic  solution  is 
evaporated  as  fhr  aa  possible  at  the  same  temperature  and  the 
residue  exhausted  with  a  small  quantity  of  absolute  alcohol. 
Two  exhaustions  at  least,  are  necessary  even  when  absolute 
alcohol  is  used  the  first  time.  In  this  way  a  satisfactory  result  is 
obtained,  which  cannot  be  accomplished  with  the  chlorhydrates. 

2.  Sq>aration  of  th*  mixed  boKsfrom  each  other. 

TRIBTHTUiattK. 

After  being  completely  freed  from  ammonia  as  above  describ- 
ed, the  mixed  sulphates  were  distilled  with  caustic  potash,  in  the 
usual  way  and  the  bases  were  saturated  with  crystallized  picric 
acid.  Sufficient  heat  was  applied  to  redissolve  tbe  precipitate 
which  formed  toward  the  close  of  the  saturation,  and  the  hot 
(not  too  concentrated)  tolution  allowed  to  crystallize.    The  first 
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crop  of  crystals  thus  obtuned  were  purified  by  sereral  rfr«Ty8- 
talltzatioDs,  the  chlorhydrate  of  the  oase  was  lormed  and  irom 
tbis  the  cfalorplatioate  which  was  obtained  in  largo  and  beautifal 
crystals.     The  platioum  salt  was  analyzed. 

'4856  gms.  Bubstnnce  gave  '1567  platinam,  PercenL 

Thti  correBponds  to  82-20 

ChlDropIatinate  of  trietLyl amine  conttdn*  S2'3S 

The  close  correspondence  of  the  result  with  the  number  givea 
by  theory  indicates  the  perfect  purity  of  the  triethylamine.  Its 
proportion  is  but  inconsiderable  compared  with  that  of  ethjla- 
mine  and  diethylamine,  and  it  is  chiefiy  contained  in  the  first 
portion  of  the  gaseous  products  which  pass  over  in  the  disttlla- 
^on  with  caustic  potash. 

Picrate  of  trielhylamine  cryetsllizea  in  delicate  yellow  needles, 
which  dissolve  sparingly  in  cold  water  and  alcohol,  abundantly 
in  hot  The  decrease  of  solubility  in  an  aqueous  or  alcohohc 
solution  OS  it  cools  is  very  sudden,  so  that  a  hot  solution  deposits 
almost  the  whole  of  the  salt  as  it  begins  to  cool.  Plaoed  on  pla- 
tinum foil  and  gently  heated,  it  melts,  turns  £ist  red,  then  black, 
at  the  same  time  boiling  up,  takes  fire,  and  leaves  a  residue  of 
charcoal, 

KTHrLAUIRE, 

After  the  least  soluble  salt  had  been  removed  in  the  manner 
just  described,  the  mother  water  deposited  another  crop  of  crys- 
tals, which  were  purified  by  repeated  recrystallization,  the  chlor- 
bydrate  of  tbe  base  waB  formed,  and  its  chlorplatinate  was 
analyzed. 

'4429  gms.  BubetaDce  gav«  ■1728p1atiDUtD,  Fcrccnt 

Tiiis  corresponds  to  S9-02 

Tlie  cbloroplatin&te  of  etbylamfne  contains  SB-29 

Picrate  of  eJhylamine  presents  great  differences  of  appearance 
according  to  accidental  circumstances.  When  first  crystallizing 
out  of  the  mixed  solution  itusually  forms  groups  of  short  brown 
prisms  adhering  to  the  bottom  of  the  basin.  If  these  be  recrys- 
tallized  we  obtain  long  yellow  flattened  prisms  and  laminie,  ex- 
lending  in  every  direction  through  the  liquid — few  substances 
exhibit  more  beautiful  crystallization.  A  dilute  alcoholic  solu- 
tion often  deposits  flat  prisms  bevelled  at  the  extremities,  and 
sometimes  hexagonal  plates. 

In  solubility  ia  water  this  substanoe  approximates  to  the  pi- 
crate of  ammooia,  to  which,  after  it  has  been  subjected  to  re- 
peated recrystalUzations,  it  bears  considerable  resemblance  ia 
appearance,    ■ 

DIITHTLAinNK. 

After  the  picrate  of  ethylamine  has  been  for  the  most  part 
removed,  the  mother  waters  exhibit  a  curious  phenomenon  which 
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greatly  simplifies  the  further  purification  of  the  diethy lamina 
Bait  left  in  solution.  When  these  mother  -waters  have  been  a 
little  reduced  bj  Bpontaaeous  evaporation  or  by  a  gentle  heat, 
the  liquid  apontaneously  separates  into  two  layers,  a  pale  yellow 
lighter  and  a  dark  brown  heavier.  The  evaporation  is  continued 
until  the  heavier  layer  constitutes  rather  more  than  half  of  the 
whole,  and  then  the  two  layers  aee  separated  either  at  once  by 
a  separating  funnel,  or  ether  may  be  added  and  thoroughly 
shalcen  up,  when  the  brown  layer  dissolres  ia  the  ether  and  rises 
to  the  top.  After  separation  it  is  allowed  to  crystallize  and  is 
once  or  twice  reorystallized  from  a  small  quantity  of  ether  by 
which  il  is  obtained  quite  pure.  A  specimen  was  converted  into 
chlorhydrate  and  then  into  chlorplatinate,  and  gave  the  following 
results  on  analysis: 

•8884ffm3.  sabBtance  gave  'ISTJ  platiBttm.  Per  cent. 

This  oorresponds  to  85-45 

chloroplatJDate  of  diethylamine  should  contain  S5'46 

It  appears  therefore  that  the  salt  obtained  in  the  above  de- 
scribed manner  is  perfectly  pure. 

Picrale  of  Dielhylamine  wilhoat  being  deliquescent  is  soluble 
to  almost  any  extent  in  water,  alcohol  and  ether.  By  sponta- 
neous evaporation  it  crystallizes  in  a  radiated  mass.  Sometimes 
at  the  bottom  of  the  vessel  beautiful  transparent  brown  yellow 
crystals  form,  which  belong  to  the  monoclinic  syBtem.  Combi- 
nation observed  ooPoo,  [ooPoo],  OP,  coP,  -fP,  and  a  dinodi- 
agonal  doma. 

The  approximate  proportions  in  which  the  different  ethyl 
bases  were  produced  by  the  reaction  here  made  use  of  were  per- 
haps ten  per  cent  of  trietbylamine,  thirty  or  forty  of  diethyl- 
amine  and  fifty  or  sixty  of  ethylamine. 

The  method  here  described  gives  with  facility  a  very  exact 
separation  of  these  bases.  The  only  precaution  necessary  to  be 
observed,  especially  in  operating  on  small  quantities,  is  that  the 
solution  must  not  be  too  concentrated  at  the  outset,  otherwise  the 

Sicrate  of  trietbylamine  will  be  mixed  with  picrate  of  ethylamine. 
<ut  the  delicate  needles  of  the  former  are  easily  distinguished 
from  the  broader  ones  and  prismatic  crystals  of  the  latter,  and  two 
or  three  recrystallizations  suf&ce  to  separate  them  completely. 

I  feel  assured  that  picric  acid  will  be  found  to  be  a  most  valu- 
able reagent  in  effecting  separations  of  cognate  organic  bases. 
It  ijay  be  doubted  if  there  exists  any  other  acid  whose  salts 
taken  as  a  whole  exhibit  so  marked  a  tendency  to  ready  crystal- 
lization, and  the  great  differences  in  the  solubility  of  picrates  of 
allied  l^ses,  adds,  as  in  the  foregoing  example,  to  the  valne  of 
this  acid  in  effecting  separations  between  them. 
Phltulelphia,  AprU  9.  ISel. 

Dci-zec  by  Google 
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ArT-YIL— Onlhe  Path  and  Vfhcity  of  the  Gumuey  County  {Ohio) 

Jltteor  of  May  Isl,  1860;   by  Prof.  E.  W.  Evans  of  Marietta 

College. 

In  ft  brief  nocouQt  of  this  meteor  publiabed  in  this  Journal  of 
Science,  July,  1860, 1  gave  the  most  reliable  and  definite  obser- 
vations  which  I  had  been  able  to  collect,  bearing  on  the  queetioa 
of  the  meteor's  path  and  velocity ;  I  also  gave  such  concluaiona 
as  the  data  seemed  to  me  to  warrant.  I  propose  now  to  review 
the  subject  more  at  length,  in  the  light  of  all  the  facts  now  in 
my  possession;  partly  in  order  to  state,  in  a  more  careful  man- 
ner, both  my  concluaionB  and  the  arguments  by  which  they 
seem  to  me  to  be  established ;  and  partly  in  order  to  correct 
some  serious  errors,  in  'regard  to  the  data,  which  appear  in  for- 
mer communications  on  this  subject 

Prof.  J,  L.  Smith,  of  the  University  of  Louisville,  in  an  arti- 
cle publi^ed  in  the  January  number  (91)  of  this  Journal,  begins 
by  summing  up  "  all  the  oMervations"  which  he  considers  "  wor- 
thy of  note  respecting  the  fall  of  this  meteorite."  In  this  sum- 
mary the  statement  is  repeatedly  made,  that  the  village  of  New 
Concord,  near  which  the  largest  stones  fell,  is  neorlv  east  fixim 
the  village  of  Cambridge,  at  which  some  of  the  observations 
which  he  records  were  made: — it  ia  also  stated  that  a  large 
number  of  stones  fell  southeast  of  Cambridge,  The  truth  is 
that  New  Concord  is  nearly  west  of  Cambridge,  and  that  not 
one  of  the  stones  has  yet  been  found  to  have  fallen  southeast  of 
the  latt«r  place. 

On  the  map  contained  in  Prof.  Smith's  article,  the  lines  of  lat- 
tude  place  the  &I1  of  meteoric  stones  full  60  nautical  miles  iar- 
ther  north  than  it  really  occurred ;  while  Parkei^burg,  the  place 
of  a  most  important  observation  quoted  by  him,  is  placed  too 
far  north  by  about  37  nautical  miles.  Sucn  errors,  if  allowed 
to  stand  uncorrected,  would  involve  the  whole  subject  of  the 
meteor's  path  in  confusion. 

Among  the  observations  which  Prof.  Smith  selects  as  note- 
worthy I  find  the  following.  "  Mr.  D.  Mookley  of  Jackson 
county  states  that  he  was  standing  on  the  platform  of  the  rail- 
road station  in  Berlin,  20  miles  south  of  Parkersbui^,  when  he 
saw  in  a  northeast  direction  a  ball  of  fire  about  30°  above  the 
horizon,"  &c. 

The  value  of  this  observation  will  appear  when  it  is  considered 
that  there  is  no  railroad  passing  through  any  place  20  miles  south 
of  Parkeraburg,  that  there  ia  no  place  named  Berlin  in  that  part 
of  Virginia,  and  that  the  village  of  Berlin  from  which  Mr. 
Mackley  saw  the  meteor  is  in  the  stato  of  Ohio,  nearly  50  miles 
west  of  the  point  indicated  by  Prof,  Smith.  The  quotation 
is  substantially  in  Mr.  Mackley's  own  words  (as  reported  from  the 
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CiDciniiati  Oommercial  by  D.  M,  Johnson,  in  thia  Journal,  July, 
1860),  with  the  exception  of  the  words  "20  miles  south  of 
Parkersburg,"  which  are  added.  This  mistake  is  the  more  unac- 
countable, because  in  Mr.  Johnson's  communication  the  place  of 
observation  is  described  as  80  miles  southwest  of  Cambridge, 
while  both  in  Mr.  Mackley's  letter  to  the  Commercial  and  in  my 
more  complete  report  of  hia  testimony,  from  which  Prof.  Smith 
elsewhere  quotes,  the  place  ia  precisely  designated  as  Berlin,  six 
milea  east  of  Jackson,  Ohio,  (vide  September  number,  1860). 
But  the  statement,  when  corrected,  is  not  of  more  consequence 
than  several  others,  which  Prof.  Smith  omits  altogether  from  his 
list  of  observations  worthy  of  note ;  though  he  afterwards  gives 
them  in  part,  as  having  been  relied  upon  by  Frof.  Andrews  and 
myself. 

In  commenting  upon  my  conclusions,  Prof.  Smith  says : — "  as 
regards  the  supposed  elevation  of  40  miles  when  the  first  reports 
were  heard,  I  would  simply  ask  the  question,  is  it  possible,  with 
the  established  views  of  the  conduction  of  sound  by  rarefied  air, 
that  any  conceivable  noise  produced  by  a  meteorite  40  miles 
distant  from  the  earth,  in  a  medium  quite  as  rare  if  not  rarer 
than  the  best  air  pump  can  produce,  would  reach  us  at  all,  or  if 
so,  in  the  manner  described  by  observers?" 

I  need  only  say  in  reply  that  the  writer  here  attempts  to 
invalidate  my  conclusions  by  throwing  doubt  on  premises  from 
■which  I  never  reasoned.  That  the  sounds  in  question  were 
somehow  connected  with  the  fall  of  stones  none.will  deny.  That 
they  proceeded  from  an  elevation  of  40  miles  is  a  view  which 
might  well  be  received  with  doubt :  it  is  certainly  a  view  which 
I  never  maintained.  How  the  sounds  were  caused,  whether  by 
violent  disruption  of  parts  or  otherwise,  is  a  question  which  it 
would  be  foreign  to  the  purpose  of  this  article  to  discuss ;  but  I 
may  state  in  this  connection  one  important  fact  relating  to  them, 
because  I  shall  have  occasion  to  refer  to  it  again.  The  successive 
reports  heard  at  great  altitudes  in  the  district  where  the  stones 
fell,  and  apparently  connected  with  the  descent  of  the  separate 
pieces  through  the  clouds,  were  entirely  distinct  feoai  the  one 
Kreat  detonation  which  was  heard  at  great  distancea  from  that 
district  Theformer  were  distinctly  heard  only  over  an  area  of 
a  few  miles.  The  latter  shook  the  buildings  from  Wheeling, 
Virginia,  to  Athens  county,  Ohio.  It  is  ascertained  by  careful 
inquiries  to  have  been  heard  from  Columbiana  county  on  the 
northeast  to  within  eight  miles  of  Ohillicothe  on  the  southwest, 
and  from  Knox  county  on  the  northwest  to  the  borders  of  the 
third  tier  of  counties  in  Virginia  on  the  southeast:  an  area  of 
about  150  miles  in  diameter.  At  all  places  within  this  area, 
except  those  near  Cambridge  and  New  Concord,  it  was  described 
as  a  single  sound,  a  sudden  concossion  resembling  thunder  or  the 
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discharge  of  a  hea^  piece  of  ordnance,  followed  by  a  roar  of 
about  two  seconds  in  contiauance.  A  merchant  of  Marietta, 
happening  to  be  at  dinner,  suspected  it  was  the  explosion  of  a 
powder  magazine  in  his  store  about  a  quarter  of  a  mile  distant. 
The  Parkersburg  News  says,  "the  houses  shook  aa  with  aa 
earthquake."  In  the  counties  of  Washington,  Morgan,  Noblei, 
Monroe  and  Belmont,  and  in  places  along  the  Virginia  aida  fl' 
the  Ohio  river  from  Parkersburg  to  Wheeling,  those  who  f 
within  doors  very  generally  attributed  it  to  an  earthquake.  ' 
windows  rattled;  andlocafpapersstatethat  thedoorof  aneu, 
house  was  jarred  open  at  Bellair  near  Wheeling,  The  lisi 
direction  of  the  sound  from  all  sides,  as  distinguished  by  > 
who  happened  to  be  out  of  doors,  cross  each  other  in  the  aouq. 
(not  far  from  the  central)  part  of  Noble  county;  whiltid 
inhabitants  of  that  region  thought  it  was  overheaid.  Pro£^ 
drews,  giving  the  results  of  personal  inquiries,  says,  "the  pt" 
of  the  northern  part  of  Noble  county  hefud  it  in  a  southa 
southeastern  direction,  and  not  in  a  northwestern  dirai 
towards  New  Concord."  At  Zaneeville  about  12  miles  i 
New  Concord,  the  Courier  described  the  noise,  not  as  a  s 
sion  of  sounds,  but  aa  an  "explosion."  These  facts  o 
indicate  that  the  great  detonation  beard  at  these  rariooa  f  ^ 
was  one  and  the  same  sound,  and  that  it  proceeded  from  a  MBi|t 
over  the  interior  of  Noble  county.  The  most  probable  loairi[i|(- 
is  five  or  sik  miles  south  of  Sarahsville.  It  was  undoubtedljttf  ' 
Jirit  produced,  hvX^eloit  heard,  of  the  aucceaaive  sounds  desGa|~' 
as  receding  to  the  southeast  by  witnesses  in  the  neighborb^ 
where  the  meteoric  stones  fell ;  and  it  was  compared  by  ^ 
to  the  roar  of  thunder.  :   ■♦i- 

Again,  ProC  Smith  says,  "as  regards  the  size  of  the  metoMJ^; 
I  have  but  to  refer  to  my  experiments  made  in  1864,  and  {mlir 
lisbed  in  the  Journal  of  1365,  to  show  the  perfect  fallacy  of  calcu- 
lating the  size  of  luminous  objects  by  their  apparent  discs." 

As  the  above  remark  is  made  in  reference  to  my  estimate  of 
the  size  of  the  meteor,  it  is  but  justice  to  myself  to  say  that  I 
bad  acknowledged  the  danger  of  error  from  this  source,  and  had 
only  insisted  that  if  the  apparent  disc  and  the  estimated  distance 
be  asaumed  as  data,  we  shall  obtain  for  the  diameter  of  the  meteor 
about  three  eighths  of  a  mile.     (Vide  Number  88,  July,  1860.) 

I  may  now  proceed  to  the  discussion  of  the  meteor's  path: 
and  first  of  all  I  shall  aim  to  state  the  data  with  as  much  accu- 
racy as  possible.  It  is  proper  to  say  that  the  latitudes  and 
longitudes  of  places  in  my  first  communication  on  this  subject 
(July,  1860)  were  inserted  by  the  editors,  apparently  from  com- 
mon maps.  I  shall  here  give  latitudes,  longitudes,  and  relative 
distances  of  places,  as  nearly  as  they  can  be  determined  from  tfao 
most  reliable  surreys  of  this  part  of  Ohio  yet  made ;  which,  so 
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far  as  tbe  distances  are  concerned,  may  be  suppoeed  near  enough 
for  the  purpose  in  view.  The  Rccompanying  map  is  on  too 
rednced  a  scale  to  be  easily  made  accurate ;  but  it  will  aid  the 
reader  in  understanding  the  following  remarks. 


In  my  former  estimates  I  decided  apon  that  path  which  seemed 
to  agree  best  with  all  the  observations  then  known  to  me.  After 
more  thorough  investigation  it  seems  better  to  give  first  the 
resalts  fonned  from  a,  few  observations  which  there  is  now  reason 
to  consider  the  most  reliable;  and  then  to  show  how  nearly  the 
other  observations  confirm  these. 

The  witnesses  on  whom  I  shall  most  rely  are,  Willian  C. 
Welles  of  Parkersborg,  a  graduate  of  Nassau  Hall,  and  D.  Mack- 
ley,*  Esq.,  a  lawyer  of  Jackson,  Ohio.  My  reasons  lor  this 
selection  are,  first  the  superior  intelligence  of  the  witnesses; 
eecoDdly  their  favorable  places  of  observation,  one  at  a  great 
distance  &om  the  meteor's  path  and  the  other  comparatively  near; 
and  finally  the  great  pains  taken  by  each  to  note  the  facts  accu- 
•  Ilia  HUM  «H  mlipriBtod  Haddg^  Id  July  namUr,  ISSO. 
Am.  Jour.  Boi.— Skovd  Bhkoi,  Tot.  XXXII,  No.  M.— Jult,  1861. 

*  CJoogIc 
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rately  on  tbe  epot,  with  a  riew  to  pubHcatioo.  I  vxtj  add  also 
that  I  have  auDJected  both  of  these  witneeses  to  k  doee  exaaiin- 
atioc 

Mr.  Welles'  place  of  obserratioD  was  in  the  state  of  Yimtiia, 
(lat  89°  17',  Ion.  81°  24'),  about  three  miles  east  of  Farlceisborg. 
His  testimony  ia  as  follows.  He  saw  the  mrteor  thioiigh  an 
tuning  in  the  clouds,  first  appearing  about  50°  east  of  north, 
and  disappearing  about  20°  east  of  north.  It  was  in  sight  aboat 
three  seconds.  Its  altitude  when  35°  east  of  north  was  aboat 
6a°.  Of  this  he  is  most  confident  When  aalced  at  what  altitude 
its  visible  path  produced  would  cut  the  mertdiao  to  tbe  north  of 
him,  he  pointed  irom  50°  to  65°.  It  is  important  to  observe  that 
Mr.  Welles'  Judgment  as  to  angles  is  to  be  strongly  relied  npcn, 
because  he  is  somewhat  accustomed  to  astronomii^  observaUons. 

Mr.  Mackley's  place  of  observation  was  Berlin  (lat.  8&°  6',  Ion. 
82°  23'),  about  six  miles  nearly  northeast  of  Jackson,  Ohio.  His 
testimony  is  as  follows.  He  saw  a  brilliant  meteor  pass  over  a 
cloudless  space  from  about  55°  east  of  north  to  about  40°  east  of 
north.  It  was  moving  nearly  parallel  with  the  horizon.  When 
it  first  appeared,  its  altitude  was  about  S0° ;  at  its  disappMiaooe 
it  was  aboat  two  degrees  lower.  It  was  in  sight  about  so.  sec- 
onds. Mr.  Mackley's  account  of  tbe  manner  in  which  he  esti- 
mated the  angles  serves  to  strengthen  confidence  in  bis  aoonracy. 
He  says  that  as  nearly  as  lie  could  judge,  the  meteor  appeared  at 
one  third  of  tbe  distance  from  the  horizon  to  the  zenith,  and  tbe 
arc  which  it  desoribed,  when  projected  on  the  horizon,  would  be 
one  half  the  altitude.  He  states  also  that  he  visited  the  place 
again  in  order  to  determine,  as  aoourately  as  possible,  tbe  pcMuts 
of  the  compass. 

In  order  now  to  make  a  fiist  approximation,  let  us  assume  that 
tbe  path  of  the  meteor,  when  projected  on  the  earth,  would  paaB 
through  New  Concord,  (lat  40°  1',  Ion.  81°  46*),  on  either  side  of 
which  the  heaviest  stones  fell.  The  bearing  of  this  line,  as 
shown  by  the  direction  of  the  route  along  which  the  stones  were 
Bcattere<^  by  tbe  direction  in  which  different  pieces  are  ascertained 
by  Fro&.  Andrews  and  Smith  to  have  reached  the  ground,  and 
by  the  direction  to  which  the  sncoeBsiye  reports  attending  their 
&11  receded,  most  have  been  nearly  northwest  Let  us  then 
suppose,  by  way  of  trial,  that  it  was  exactly  northwest  Mr. 
Maocley  saw  the  meteor  from  Berlin  in  a  northeast  direction. 
iKow  these  two  directions  being  at  right  angles  to  each  other,  it 
follows  that  its  real  path  was  nearly  parallel  with  the  earth's  sur< 
face ;  for  otherwise  its  apparent  path  could  not,  under  the  given 
conditions,  have  been  nearly  parallel  with  the  horizon,  as  Mr, 
Mackley  declares  it  was.  It  follows  also  that  its  height  above 
the  earUi  was  not  far  from  40  miles ;  for  the  altitude  given  by 
Mr.  Mackley  is  from  28°  to  80°,  and  the  distance  northeast  from 
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Berlin  to  the  projection  of  the  anppoaed  path  upon  the  earth  is 
aboat  70  miles. 

We  may  now  proceed  to  correct  this  first  approximatioD  by 
combiQing  the  observatioiui  of  Meaars.  Mackley  and  Welles.  We 
may  assume  that  the  path  of  the  meteor  for  a  short  space,  Bach 
as  these  two  observeis  saw  it  traTerae,  could  not  have  departed 
very  far  from  a  straight  line ;  for  it  was  moving  in  tlie  highest 
regions  of  the  atmosphere,  and,  according  to  any  hypothesis, 
with  immense  velocity.  Then  the  line  wnich  will  best  agree 
with  the  obaerrations  of  both,  and  at  the  same  time,  when  pro- 
jected on  the  earth,  pass  through  New  Concord,  runs  40°  west  of 
north.  Let  us  first  consider  Mr.  Welles'  observation :  azimuth 
86°  east  of  north,  altitude  65°.  The  base  line  in  this  case  (from 
Mr.  Welles'  station  to  the  supposed  projection),  is  19  miles ;  the 
consequent  height  41  miles,  nearly.  This  was  at  a  point  over 
the  eastern  part  of  Washington  county,  (6  on  the  map).  Kext 
take  Mr.  Mackley's  first  observation :  azimuth  55°  east  of  north, 
altitude  SO".  The  base  line  in  this  case  is  68  miles,  and  the 
eonseqaent  height  (after  allowing  for  the  curvature  of  the  earth), 
40  miles.  This  was  over  the  southern  part  of  Noble  county, 
{d  on  the  map).  Next  consider  Mr.  Mackley's  second  data : 
azimuth  40°  east  of  north,  altitude  28°.  The  base  line  is  about 
69  miles,  and  the  resulting  height  S8  miles,  nearly.  This  was 
over  the  northern  border  of  Noble  county,  (a  on  the  map). 
Now  by  comparing  the  distances  between  these  stations  with  tne 
corresponding  diSerencea  of  height,  it  will  be  seen  that  they  are 
not  fiir  from  proportional;  which  gives  a  trajectory  between  the 
above  limits  (from  &  to  e  on  the  map)  not  departing  far  from  a 
straight  line,  though  descending  somewhat  more  in  the  last  part 
than  in  the  first.  Bat  if  we  suppose  the  bearing  to  have  been 
one  or  more  degrees  greater  or  less  that  40°  west  of  north,  we 
shall  in  like  manner  obtain,  from  the  same  observations,  a  tra- 
jectory departing  from  a  straight  line  altogether  too  rapidly  to 
be  admissible ;  in  the  one  case,  indeed,  convex  towards  the  earth ; 
in  the  other  case  rising  and  failing  successively  within  the  limits 
of  the  atmosphere. 

The  path  now  fonnd  is  consistent  with  Mr.  Welles'  approx- 
imate estimate  of  the  altitude  (from  50°  to  65")  at  which  the 
arc  described  by  the  meteor  would,  when  produced,  cut  the 
meridian.  In  the  statements  of  other  witnesses  we  find  as  close 
agreement  with  those  of  Messrs.  Mackley  and  Welles  as  could 
be  expected,  from  ordinary  observers  of  sudden  and  startling 
phenomena.  In  the  neighborhood  from  eight  to  ten  miles  north 
of  Marietta,  a  considerable  number  of  persona  (I  mention  Jacob 
Leonhart  and  two  sons,  of  Bear  Creek)  caught  glimpses  of  the 
meteor  throngh  the  clouds,  north  and  a  little  west  of  north, 
at  such  altitudes  as  to  show  that  if  its  coarse  was  nearly  north-, 
wes^  its  height  was  not  far  from  40  miles  over  the  central  and 
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northern  parts  of  Noble  county.  Uany  persons  on  the  e 
border  of  AtheoB  county,  west  of  Marietta,  saw  the  metvor  in  a 
northeasterly  direction,  passing  from  oloud  to  cloud  at  such  alti- 
tudes as  to  lead  to  the  same  conclusioa.  Mr.  John  Brabham  and 
several  others  undertook  to  show  the  ansla  at  which  the  body 
was  descending  towards  the  horizon,  and  it  was  snob  as  to  give 
a  path  not  differinf^  widely  from  the  abore,  when  combined 
either  with  Mr,  Welles' observation  or  with  that  of  Mr.  Mackley. 
The  statements  of  different  observer!  at  the  same  places  of  coarse 
vary  somewhat;  but  none  have  been  used  except  those  which 
seemed  well  attested.  The  directions  were  taken,  whenever 
possible,  as  pointed  out  by  the  observers  themselves,  &om  their 
places  of  observation.  Every  case  of  very  wide  discrepancy  in 
testimony  was  by  thia  means  made  to  disappear. 

Let  us  now  ose  the  data  furnished  by  Messrs.  Welles  and 
Mackley  for  estimating  the  velocity  of  the  meteor.  It  is  to  be 
observed  that  its  bearing,  as  above  estimated,  being  ao  nearly  at 
right  angles  with  the  lines  of  vision  of  both  observers,  rednces 
the  velocity  almost  to  a  minimum.  Now  Mr.  Welles  saw  the 
meteor  pass  from  60°  east  of  north  to  20^  east  of  north,  (from 
above  a  to  above  c),  a  distance  of  11  miles  in  about  three  sec- 
onds. Thia  gives  for  its  velocity,  in  the  first  part  of  its  visible 
path,  Sf  miles  in  a  second.  Mr.  Mackley  estimated  that  the 
meteor  was  visible  to  him  for  six  seconds.  The  distance  in  this 
cane  (from  above  d  to  above  e)  is  18  miles;  the  conseqaent 
velocity  three  miles  a  second.  Here  is  as  close  agreement  as 
could  be  expected :  and  in  view  of  the  tendency  to  exaggerate 
the  time,  we  may  presume  that  neither  of  these  estimates  of  the 
velocity  is  too  great ;  but  of  the  two,  that  baaed  on  Mr.  Welles* 
observation  should  be  preferred,  since  the  shorter  interval  of  time 
is  the  easier  to  estimate  with  precision. 

There  is  no  strong  evidence  that  the  meteor  was  seen  farther 
Boatheost  than  where  it  first  appeared  to  Mr.  Welles,  (a  on  the 
map),  nor  further  northwest  than  where  it  was  last  Seen  by  Mr. 
Mackley,  (e  on  the  map).  The  distance  between  these  two 
poinfai,  projected  on  the  earth  is  about  35  miles.  In  a  former 
oommunicatioQ  I  gave  the  testimony  of  Joel  C  Richardson  of 
Warren  as  tending  to  show  that  it  was  seen  over  the  district 
where  the  stones  tell ;  but  Stom  a  comparison  of  his  statements 
with  those  of  others  in  the  same  neighborhood,  1  am  disposed  to 
admit  that  be  made  an  error  of  ten  or  fifteen  degrees  in  the 
direction.  Humors  of  persons  in  Morgan  county  having  seen 
the  meteor  descend  nearly  to  the  horizon  have,  upon  investiga- 
tion, proved  groundless. 

It  was  a  circumstance  very  lavorable  to  correct  estimates  of 
directions,  on  the  part  of  observers,  that  they  saw  the  body 
through  openings  in  the  clouds.  From  the  east  «de  of  its  path 
it  was  not  seen  at  all,  as  the  sky  waa  completely  overcast;  but 
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no  pains  have  been  spared  to  collect  and  examine  all  the  obser- 
vationa  from  the  west  side,  by  pereonal  commuaicatioii  with  the 
witnesses. 

The  coaclusions  which  we  have  derived  from  the  evidence 
may  now  he  briefly  anmmed  up  as  follows.  The  coarse  of  the 
meteckr  was  about  40°  west  of  north.  It  was  first  Been  over  the 
eastern  part  of  Washington  County  (about  lat.  39°  27',  Ion.  81" 
8')  at  a  height  of  41  miles,  nearly.  It  was  last  seen  over  the 
Borthwestem  border  of  Noble  connty,  (about  lat.  39°  51',  Ion. 
81°  84'),  at  a  height  of  38  miles,  nearly.  Its  velocity  relatively 
to  the  sorface  of  the  earth,  was  from  S  to  4  miles  a  second.* 

As  the  time  was  half  past  twelve,  noon  (May  Ist),  it  follows 
from  the  results  just  given,  that  its  velocity  in  the  solar  system 
was  irom  20^  to  21  miles  a  second. 

As  the  data  cannot  be  claimed  to  be  more  than  approximations 
to  the  truth,  the  condasions  cannot  I  have  given  the  results 
found  by  comparing  the  data  of  two  excellent  observers  at  ad< 
vantageous  poets,  as  the  most  likely  to  be  near  approximations. 
These  results  agree  nearly  with  my  first  estimates,  (July,  1860f ), 
formed  by  a  general  compariaon  of  less  select  data,  before  the 
most  material  statements  in  Mr.  Mackley's  testimony,  or  any 

Eart  of  the  testimony  of  Mr.  Brabham  and  many  others,  were  yet 
DOwn  to  me.  Any  attempt  to  establish  a  patn  differing  widely 
irom.  that  now  g^ven,  whetner  in  the  bearing,  or  in  the  height 
above  the  earth,  or  in  the  amount  of  departure  from  parallelism 
with  the  earth's  surface  between  the  points  indicated,  will  cause 
the  statements,  not  only  of  Messrs  Mackley  and  Welles,  but  of 
all  the  observers,  to  clash  hopelessly  with  each  other. 

These  views  are  entirely  inconsistent  with  the  hypothesis  that 
the  whole  of  the  blazing  body  described  by  witnesses  came  to 
the  earth  in  Guernsey  county,  (&om  f  to  New  Concord,  on  the 
map).  If  the  principal  mass  fell  at  all,  it  must  have  fallen  at  a 
great  distance  beyond.  Whether  we  suppose  it  was  consumed 
in  the  sir  or  passed  on,  there  is  no  difficulty  arising  from  the 
fact  that  it  was  not  seen  fiirther  to  the  northwest;  for  there  is 
abundant  evidence  that  the  sky  along  its  path  was  overspread 
with  clouds,  not  only  from  Northwestern  Virginia  to  New  Con- 
cord, but  to  a  considerable  distance  beyond;  and  I  have  ascer- 
tained from  meteorological  reports  recorded  in  the  Smithsonian 
Institution  that  there  were  clouds,  (early  in  the  afternoon,  May 
lat),  over  a  large  part  of  Northwestern  Ohio.  Nor  is  there  any 
dimculty  in  conceiving  how  different  bodies  of  the  same  density, 
after  entering  the  atmosphere  together  and  moving  through  it  a 

•  AMmmJt^  tbat  tbeu  itotMi  ars  of  cstn-terreitriKl  origin,  tfaeir  relodtj  cm  en- 
Urbig  tluattmfhtre  -WM  pnJMT  thu  4->  nllta  per  Mcond,  tk«  valod^  noensarj 

: — , vj.    .^.L_^'__  .1 : ii  of  Uieir  orbit  would  be  lew  ana  400O 


._  ■  circuUr  orUt.    OtberwUe  the  nujor  azii  ol  .      .    _ , 

■Um,  aod  Um  orbit  tnead  bnckwud  ^0111(1  waia  enter  the  ktmoeptnT*.— 
f  Vol  K 
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great  distance,  could  have  been  ao  fkr  separated.  For  the  smaller 
bodies  having  more  surface  in  proportion  to  their  weight  than 
the  larger,  (the  sur&ces  being  as  the  squarea  of  the  diameters 
while  the  solidities  are  as  the  cubes),  would  encounter  more 
resistance  from  the  air.  And  the  smaller  bodies,  having  once 
fallen  below  the  larger,  would  receive  a  still  farther  acceleration 
to  their  descent  from  the  increased  density  of  the  air;  for  it  is 
an  established  &ct  that,  through  atmospheric  strata  of  e<^iial 
depth,  the  increase  of  density  downwards  is  by  a  geometrical 
ratio.  In  order  however  to  account  for  a  separation  of  over  SO 
miles  in  a  vertical  line  it  is  necessary  to  concede  that  the  part 
which  passed  over  was  much  larger  than  any  of  those  which 
came  to  the  ground.  It  must  also  be  conceded  that  they  b^an 
to  separate  long  before  crossing  the  Ohio  river:  a  view  which  is 
strongly  supported  by  the  fact  already  stated,  that  over  the 
southern  part  of  Noble  county  the  stones  which  fell  had  already 
descended  far  enough  to  cause  a  concussion  in  the  lower  atmo- 
sphere that  was  hewd  over  a  vast  region. 

For  other  particulars  of  the  history  of  this  remarkable  fall  of 
stones,  and  for  a  chemical  analysis  of  some  of  the  specimens,  the 
reader  is  referred  to  this  Journal  for  July,  1860,  and  January 
1861. 

MuiotM,  Ohio,  May  1,  1B61. 


Art.  VUL — Ckricography;  by  Pro£  C.  Dkwky. 
(OobtiDDed  from  vol.  xxxi,  p.  St,  BscodiI  Seriei,  IBSl.) 
No.  271.     Cartx  Nwvegiea,  Wahl     Schtuhr,  Car,  fig.  88. 
Spica  oblonga  compoBita ;  apieulis  S-5  brevi-obloDgii  Bmailibus  andro> 

fvDiB  infiroe  BtamiDiferis  remotiuscnlis  Bub-densifloris,  et  infima  Bquamoso- 
racteats  cam  bractea  loDga-setacea ;  frucUbus  dUtiijmatini  ovatis  vel 
oblongis  eltipsoideis  subacutia  ore  tntagris  apiculatie  squama  late-ovata 
■ubacuta  p&ulo  longioriboB  vel  subaequ»ntibua. 

Calm  6-10  incbe*  higb,  erect,  leafy  below,  longer  than  the  leaves ; 
epik^ets  3-5,  oblong,  short,  Bessile,  staminate  at  the  base,  a  little  sepa- 
rated below,  a  setaceous  and  rongh  bract  snpportiog  the  lowest  and  rising 
from  an  ovate  scale ;  stigmas  two ',  fruit  ovate,  obloog  or  ellipsoid,  some- 
wfaat  acute  and  apicukle  with  entire  orifice,  sligbtly  compressed,  longer 
than  or  equalling  tlie  ovate,  abort,  broad  and  aontish  scale. 

Long  kuowD  on  the  sea-shores  of  Norway,  it  was  discovered  in  1860 
at  WeUs,  Me.,  in  inarshas.  near  the  ocean,  and  forwarded  to  Dr.  Sartwell 
by  Rev,  J.  Bliike,  thus  being  fint  detected  in  oar  country. 

No.  2li.  C.  Franilmii,  Boott,  in  Hook.  FL  Am.  Bor.,  211,  lUost,  No.  198. 

Spica  e  spiculis  multis  dtveisis  fuscis  coniposita;  spiculis  6-10,supem« 
agcregatis  quatuor  vel  pturibua  seasilibus  nunc  ovatis  oblongis  nunc  lin- 
eanbuB  gradlibns,  suprema  aplce  staminifera,  prosimis  toto  stamiaiferis 
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vel  non-floriferiB,  inferioribtu  lupwiid  itsmiiiiferu  iDtordDm  toto  piatilliEBrie 
aJMrto-pedunculaliB  vaginatO'bractAatiB  uutantibua ;  fructibuB  at*  vel  tri- 
itU/matKU  oTfttis  obloQg;iB  vel  ellipticia  Bcabrii  ore  bifidiB  fuscis,  tquama 
oblonga  vel  ovali  icabra  fuaca  acuta  paulo  loagioribiu. 

Culm  Bomelime*  two  feet  bigb  or  more,  triqaetraui,  Blender,  stiff  and 
erect,  leafy  towards  the  base;  leaves  long  and  narrow;  apikeleU  very 
dissimilar,  the  pistilliferous  ovate-oblong  or  oblong- elliptic,  the  lower 
slender  pedunculate  and  nodding,  several  upper  ones  sessile  and  clustered 
at  the  summit,  the  terminal  stamiDate  at  the  apex  and  near  the  small  and 
slender-liuear  stamioate  or  flowerless  spikelets;  stjgmas  2  or  3,  as  both 
numbers  occur;  fruit  elliptic  or  ovate,  oblong,  compressed,  scabrous  and 
tawny  with  a  bifid  orifice,  with  icalea  ovate  or  oval,  acutish,  rough,  and 
nearly  equal  to  the  fruit 

Ro«ky  Mountains,  J)rvmmond. 

Reeembles  C.  ovata,  Rudgt,  in  having  stamens  above  and  three  stigmas, 
but  diSerB  much,  and  is  stnkingly  charaoteriaed,  as  is  shown  by  the 
only  specimens  from  the  £oc^  ^natains.  For  C.  ovata,  sve  this  Jour- 
nal, vol.  x,  p.  44,1826. 

No.  2?8.     0.  incarva,  Lightfoot.     Schk.,  Car,  fig.  95. 

Bpioa  brevi  composita;  spiculis  5-8  ovatis  sessilibus  dense-aggtegatis 
squamoso-bracteatis  spicam  staminiferia  capitulum  ovatum  sub-rotundum 
flavum  formautibus ;  fructibus  dittigmatieit  ovatis  oonvezis  tereti-rostratis, 
aqoama  ovata  longd  acuta  longioribua  vd  aequantjbus;  culmo  S— 7  uuci- 
ali  saepe  incurva. 

Culm  5-7  inches  high,  suberect,  often  incurved,  scarcely  longer  than 
the  narrow,  flat,  light-green  leaves  rising  from  the  base ;  spikelets  fi— 7, 
sessile  and  ovate,  dens^y  clustered  into  a  roundish  head  half  inch  long, 
etaminate  at  their  ap«x ;  stigmas  two ;  fruit  ovate,  tapering- rostrate,  con- 
vex or  slightly  ventricoee,  and  immature  is  shorter  than  the  ovate,  long- 
scute  scale  ;  light  green,  except  the  yellowish  bead  or  spike. 

High  or  cold  northern  parts  of  Europe ;  British  America,  Dr.  Bieh- 
ardto*;  Rocky  Mountains  in  Western  Nebraska,  Dr.  F,  V.  HaydtH, 

NoU.  The  following  new  species  or  forms  were  collected  in  tke  "  Yel* 
low  Stone  and  Missouri  Exploring  Expedition  "  of  the  United  States,  In 
the  northwestern  part  of  Nebraska  Territory,  under  the  command  of  W, 
F.  Baynolds,  CapL  Topographical  Engineers,  during  1859  and  1830,  and 
are  published  by  authority  of  the  Secretary  of  War;  Dr.  F.  V,  Hayden, 
Ooologist  and  Naturalist  of  the  Expedition. 

No.  274.     C  Saynotdni,  Dew. 

Spicis  distinotia ;  spica  staminifera  solitaria  lerminali  ovata  brevi- 
auboonica  snbsessili  densiflora  squamis  oblougis  obtusis  vel  subacutis 
nifi*  obtecta;  pistiliiferis  3-A  oblongis  ovatis  vel  brevi-cylindraoeis 
erassis  densifloris,  superiore  1-2  sessili  brevi  parva  et  vieina,  ternis  iaferio- 
ribns  plus  vel  minus  pedunculatis  foliaceo-bracteatis  vix  vsginatis,  infima 
longo-pedunoulata  subremota  et  deolinata ;  fntotibus  tritlipmatieU  ro- 
ta ndo-oblongis  ellipsoideis  obtus^  triquetris  nervatis  apicem  nigris  breri- 
apieulatis  ore  subbilobia,  squama  lata  ovata  brevi-acuta  vel  snbmucronata 
nigro-fusca  dupio  longiorihus  vel  paulo  superantibus ;  culmo  20-miciaIi 
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Imt!  aubtriqnetro  baain  fb11ac«o  at  vaginato,  fbliis  craMu  plaDia  nenstia 
loDgiora;  foliis  fomift  juniors  flaccidw  et  omoibui  Isevibna. 

Culm  about  30  incbes  high,  erect,  *tiff  and  amootb,  leafy  towards  the 
base,  Hud  briicteate  under  the  lowar  ipikei ;  leaves  flat,  curved,  atiff  in 
mHturitj,  but  flaccid  earlier,  sligbtly  rough  on  tbe  upper  part  of  the  edges 
and  Bborter  than  the  culm ;  ataminate  spikm  single,  ovate,  ahort-conic : 
pistillate  spikea  3—5,  ovat«'oblang  or  shortcjlindric,  thick  and  cloM-floV' 
ered  ;  when  4-5,  the  upper  1-2  apikea  abort,  imall  and  near  the  Blaiiii- 
nata,  the  three  lower  pedunculate,  leafy  bracteste,  scarcely  vaginate,  the 
ioner  longer  and  more  remot«,  and  the  lowest  long,  pedunculate  and 
Bome  declined;  stigmas  three  and  short;  fruit  oblong,  ellipsoidal,  round, 
triquetrous,  ovate  or  sub-cf  lindric,  nerved,  black  at  the  short  openine  apex, 
oritice  soinetiine*  bilabiate,  as  long  as  or  near  twice  as  long  as  the  broad- 
flhort-ovate  short  acute  scale  or  Bub-mucronate  tawnj-black  scale. 

Pierre's  Bole,  rallej  of  Snake  River,  June  20,  1860,  0000  ft.  alt. ;  and 
Henry's  Fork,  Juno  22,  1B80,  5.=i00  ft,  nlL— Dr.  F.  V.  Hayden. 

A  distiuot  and  fine  species,  not  to  be  confounded  with  either  C.  nigra, 
All,  which  has  androgynons  spikes  staminate  above,  or  with  C  strata, 
JAn^  which  has  apike  staniinate  Mow,  as  well  as  different  fruit ;  for  the 
lau  tee  this  Journal,  vol.  x,  p.  2V1, 1820. 

No.  276.     C.  vaUicola,  Dew. 

Spica  compoeits  oblonga  ^l  unciali ;  spicnlis  4—7  oratis  seasilibos 
brevibus  parvisque  apicem  stamiuiferis  nunc  approiimatis  nnnc  remoti- 
tuculis,  iaferiore  squaroaceo-bracteata ;  fructibus  diiliffmalkit  obovatis 
substipiLatis  convexo-concavis  bre*i-ro«tratii  ore  obliqnis  enervatis,  stjuama 
lata  ovata  subacatA  dor»o  futca  margine  albo-membran&cea  paulo  longjo- 
ribus  vet  subaequantibu ;  culmo  graeili  foliis  angustis  longiore.  In- 
terdum  spieis  nullo  florei  pistilliferoi  habentibm,  foVta  non  floHferis. 

Culm  6-12  inohe«  high,  slender,  erect,  triquetrous,  scabrous  and  naked 
above,  narrow-leafy  towards  the  base;  spikeleU  4-7,  ovate  and  aesNie, 
near  or  more  remote  below,  at  the  apei  Btaminat«  with  close  ovate  scales 
on  a  short  cylinder  tenninating  above  and  especially  the  upper  ones ;  the 
lower  spiltelets  scaly-bracteate ;  stigmas  2;  fruit  obovate,  tapering 
below,  rostraU  and  Btiped,  at  the  orifice  oblique,  equalling  or  a  tittle  ex- 
ceeding the  broad-ovate  subacute  scale  wUch  has  a  tawny  back  aad 
white  membranous  margin. 

Jackson's  Hole,  on  Snake  lUver,  June  18,  1660,  6000  ft.  alt— i>f.  f. 
V.  Haydm. 

Differs  ftom  others  of  this  family  in  baring  tbe  ataminate  part  of  the 
^pikelet  a  short  projecting  column  or  cylinder  at  the  apex,  often  longer 
tnaa  tbe  pistillate  part,  and  having  ila  doaely  appressed  ovate  acalea. 

No.  276.  C.  Douglaaii,  Boott,  Hook,  Fl.  Am.  Bor.,  Ub.  S14. 
The  common  form  of  this  species,  as  found  by  Dr.  Hayden  in  Nebraaka 
Ter.,  a  few  yeare  since,  was  described  in  this  Journal,  vol.  xiiv,  p.  49, 
J85T.  In  1860  he  collected  specimens,  as  described  by  Dr.  Boott,  to- 
wards a  foot  high,  with  tpUceltU  androgytwna  and  itaninaU  at  tkt  apt*, 
mtk  otheri  wholly  itamiM/trotu  ;  and  alto  another  form  wholly  jHttiUi/- 
troni  and  ao  different  in  ita  compound  spike  as  to  be  ranked  *a  a  very 
clear  variety,  if  indeed  it  belong  to  this  species.    It  is  hen  deaoibed  as 
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Var.  deiui-tpieata,  'Dtnrvf. 

DioTca ;  spies  abuniDifera  s  spieulis  fi-S  oratn  aggngtitit  composite 
enm  sqmmis  Isto-oratiB  oblongis  obtusiiuculia  cutaneis  margiDO  albia  ; 
tpica  ooropoeita  omoioo  piatillifara  l--!^  uDciali  et  temi-unciali-lata  orawa ; 
i^icnlia  16-20  vel  plaribiu  otkUb  ellipeoideis,  nipeme  ungrulia  et  afcto 
congeatiB,  inferoe  ptiulo  remotia  rammU  tbI  divisii  et  arctJB,  denaifloria ' 
frnctibuB  disliff7nti<ieit  orato-lanceolatis  rostrstia  bifidia  (immaturia), 
aquama  Unceolata  castaoea  dorao  viridi  margine  alba  paulo  brevioribiu; 
culmo  3-5  nneiali  erecto  laevi  rigido,  foliia  plaob  vagioatJaBubTadicalibua, 

Culm  3-5  inches  high,  amootS,  rigid,  erect  and  shorter  than  the  flat, 
aheathed  andsubradica!  leaves,  and  wholly  pistillilerouB  ;  spike  1-1^  inch 
long  and  half  inch  broad,  thick,  composed  of  16-20  ovate  spikeleta 
deoaelj  a^regated  above,  and  below  less  near  and  subdivided  or  branched, 
all  forming  a  compact,  long  head;  stigmas  tvo;  &nit  lanceolate-roetrate, 
alightlf  rough  on  the  beak  (immature),  orifice  oblique,  bifid,  shorter  than 
the  lanceolate  scale. 

Jackson's  Hole,  on  Snake  River,  or  Lewis'  Fork  of  the  Gotunjbia,  on 
gravellv  knolla,  Jnne  15,  1860,  6000  ft.  alt.— i>r.  F.  V.  Haydeai 

IMffem  from  0.  Snttallii,  Dew.,  (Sill.  Joum.,  vol.  zhii,  1842,)  in  ita 
apike  and  inflorescence,  and  ita.ralativelf  broad  leaves,  as  well  aa  its  fruit 
being  much  less  convex  uid  ventrioose. 


Art.  IX. — Remarks  on  the  Mesozoic  Bed  Sandstone  of  iht  Atlanta 

Slope,  and  notice  of  the  Discovery  of  a  Bone  Bed  therein,  at  Pha- 

nixville,  Penn. ;  by  Chasles  M.  Wheatlet,  M.A. 

(Bead  before  tbe  CaoDecticnt  Academy  of  Arts  and  Sciencei,  Feb.  20,  18SI.] 

No  gaestion  in  American  geologj  seems  mora  difficult  of 

elucidation,  than  tha  age  and  geological  position  of  the  so-called 

"  New  Red  Sandstone     of  the  Atlantic  slope;  some  geologists 

referring  it  to  the  Oolitic  or  Liassic  periods,  others  to  the  l^as, 

and  others  still  lower,  to  the  Permian,     The  true  position  may 

probably  be  determined  like  the  San  Casciano  beds,  iatermediate 

between  the  Triassic  and  Liassic  periods  forming  a  separate 

group  containing  like  those  beds,  its  own  peculiar  fossils.     No 

tme. Permian  forms — ohaj-acteristic  of  that  formation  have  yet 

been  discovered ;  the  fishes  formerly  referred  to  Palfeoniscus,  are 

now  placed  in  the  genera  Catopterus,  Redjield,  and  Ischyptems, 

Egerion,  their  tails  being  more  homocercal  than  heterocercal. 

The  Clepsisaurus,  Lea,  once  considered  a  Thecodont  Saurian  and 

analogoos  to  Ihecodontosaurus  antiquua  of  Riley  and  Stutchbury 

from  Bedland,  -near  Bristol,  England,  (found  in  dolomitic  con- 

S'omerate  referred  to  the  Permian,  but  now  considered  not  older 
an  the  Triassic,)  is  stated  by  Dr.  Leidy  (Proc.  Acad.  Nat,  Sci. 
Phils.,  9  June,  1857,)  to  be  "  not  properly  a  Thecodont  reptile 
but  may  form  the  type  of  a  new  species  as  its  teeth  are  inserted 
Ak.  Joub.  Soj.— Saoain>  Baaiss,  Vol.  XXXn,  No.  9i.—Jvi,z,  ISOL 
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in  the  jaws  by  solid  oonical  fangi."  The  whole  fomiation  ia  more- 
over destitote  of  beds  of  rock  wit  Eiiid  gypsum  which  characterize 
mi  serai  ogioally  the  Fermiaa  svBtom,  not  only  in  Russia  but 
whererer  recognized.  Sir  fi.  I.  Murchison  (Quar.  Jour.  Geol.  Soc, 
Lond.,  vol.  i,  p.  82,)  says,  "  The  Triassic  system  does  not  contain 
a  single  FalsBOzoic  form  whether  animal  or  vegetable  whilst  the 
&una  and  flora  of  the  Permian  are  both  so  connected  with  the 
Carboniferous  and  inferior  systems,  that  they  evidently  oonstitate 
the  last  remsaat  of  the  same  era.  In  the  whole  geological  series, 
therefore,  no  two  systems  are  more  completely  separated  than 
the  Permian  and  tne  Trias,  the  one  forming  the  uppermost 
Palteozoic  itage,  the  other  the  base  of  the  Secondary  deposits.** 

Pro£  Henry  1).  Bogers  in  his  final  Report  on  the  Geology  of 
Peniuylvaaia,  vol.  ii,  part  2,  p.  695,  says,  under  the  head  "  Or- 
gsnie  Beraoiiu  of  Main  Bed  Sandstone  belt  of  AtlanUc  slope," 
"Reptiles," — "the  main  ibrmation  or  that  which  alone  passes 
across  Pennaylvania,  has  thus  far  disclosed  the  remains  of  seve- 
ral interesting  species :  two  of  these  the  CJ^»miuna  Pennaylvan- 
icua  and  C.  Leai,  wen  first  discovered  aa  already  intimated  in  Penn- 
sylvania :  and  a  species,  probably  the  first  named,  has  been  since 
recognized  ia  the  Deep  Biver  coal  field  at  North  Carolina  nearlj 
a  prolongation  of  the  same,  by  Dr.  Emmons,  who  has  added  sev- 
eral other  species  of  reptiles  aa  belongin^to  the  deposit  in  North 
Carolina,  namely  Butitxhn  Carolinensis,  Palaosaurua  CurvUnensis, 
and  Palceosaarua  svlixUiu.  In  New  Jersey  the  formation  has  dia- 
closed  the  remains  of  another  reptile  of  the  same  general  struc- 
ture as  the  Clepsisanrus;  it  has  been  named  by  Mr.  Lea  who 
discovered  it,  the  Omtemodon  suleatia." 

Prof.  Bogers  has  mistaken  the  localities,  the  only  Saurian 
bones  discovered  in  Pennsylvania  at  the  date  of  hia  remarks 
vere,  vertebra,  riba,  and  teeth  found  in  the  calcareous  conglom- 
erate near  Hassacs  Creek,  upper  Millbrd  Township,  Lehigh 
county,  by  Dr.  L  Y.  Shelley,  who  presented  them  to  the  Acad- 
emy of  Natural  Sciences,  Phila.,  Nov.,  1847,  and  upon  which  Mr. 
Lea  founded  his  Clepsiaaxums  Pennsylvanicut,  (Journal  Acad. 
Nat.  Sci.  Phi!.,  Part  S,  1858,  page  186,  &c.) ;  a  visit  to  the  local- 
ity by  Mr.  Lea  "  with  Dr.  Shelley  failed  to  discover  the  smallest 
indication  of  further  specimens,  and  until  my  discovery  of  the 
bone  bed  at  Phcanisville  in  October,  1860,  these  were  the  only 
Saurian  bones  found  in  the  State,  with  the  exception  of  a  portion 
of  a  rib  sent  by  the  writer  to  Mr.  Lea,  notic^  in  Proc.  Acad. 
Nat  Sci.  Phil.,  2  June,  1857. 

GUpeisauruB Leai'Examoia,  (OmonzunujMrp2firusLeidy)  Amer- 
ican Geology,  ^att  6,  page  81,  fig.  51,  mentioned  by  Prof. 
Bo^ra  ta  first  duoovered  viPttmsyhxaua,  haa  never  yet  laenrecog- 
niad  in  mis  Sate,  bat  was  described  by  Prof.  EmmooB  from 
Saurian  bones  found  in  the  Pan  Biver  formation  near  Leaksville, 
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North  Carolina.  Prof.  Leidj  thinks  Omosaorus  prob&blj  a  dia- 
tiiict  genns  from  Glepsisanras.  Prof.  EmmoBs  gives  Omosanrus 
perpiexas,  Leidy,  es  a  s;noB}nit  of  both  depsisaams  Lefd,  and 
Rutiodon  Carolinenais. 

Oentemodon  eulcaius.  Lea,  stated  by  Prof.  Bogers  as  discovered 
by  Mr.  Lea  in  New  Jeriet/,  waa  described  from  a  single  tooth, 
found  by  Mr.  Lea  in  the  black  bituminous  shales  ot  PhcenixmUe 
iTunnel,  Pennsylvania,  (Proc  Acad.  Nal  Sci.  Phila.,  viii,  p.  77, 
March,  1856),  no  other  remains  of  Oentemodon  have  as  yet  been 
described. 

The  foUowing  fossils  bare  been  noticed  in  the  "Uesozoio  Bed 
Sandstone  "  of  Pennff^lvania : 


£quuetum  tdvmwtn,  BroDg.,  IS  to  16  iDC&ea  Ions,  and  ^  inchM  dr- 
eumferenoa  in  undatcoie  of  a  dark  gray  «olor,  with  iroo:  pyntea,  Pho- 
nisville. 

PterotamiUt  tongifbliiu,  ^Dmons,  in  grey  micaoeotu  undstonef  with 
iron  pyritea,  FhcenizTiUe. 

Oymnocauiia  allematut,  Emmons,  in  light  micaceom  Bandstone,  FfacB- 
nixviUe. 

Fir-Conet,  0  in.  long,  I  in.  wide,  Iiuo  Lea,  tbi«  Joar.,  [3],  vol.  uii,  p. 
ISS.  1856,  in  black  bitanHnous  shslee,  Fhoenisville, 

Plant  reeembling  that  fig.  by  Emmon^  aa  CakmilM  pla^ct^iaM  m  black 
bitominoua  ahaieB,  Phcanixrille. 

PUtat  reaembliag  S'o^geraUiia  at  Owynned,  L  I«a  (Aa.  Jour,  of  fid., 
Tol.  ziii,  1866,  p.  1S8,)  probably  tame  m  fig.  by  Emmons  (S.  Car.  Rep. 
pi.  1,  flg.  8,)  as  Diotjocaulra-etriatDs,  and  which  FrotO.Heei  (ihiaJoai^ 
nal,  [2],  Toi.  xsiv,  p.  428,)  lays  "bM  an  obrions  rcMmblanoe  to  Noes- 
gerathia."  Leo Leiqnerenx  »ays  the  genns  No^mrathia,  Oiipp.,  entira^ 
disappears  at  or  before  the  beginning  of  the  e<MU  epoch,  (this  Jour.,  [3], 
Tol.  3Dnc,  p.  860.) 

A  number  of  plants,  seed  Teasels,  &&,  hare  been  foond  in  the  givf 
micaceous  sandstone  and  blade  shales,  at  Fhaniirill^  the  gesera  of 
wbich  are  yet  undetermined. 

CBU9TACEA. 

Eilheria  ovaUt,  (Fosidonia  ovata,  Lea,) 

Eitkeria  parva,  (Fosidonia  parra,  Lea,)  in  Uack  bitaminona  shales, 
Phanixrille. 

Cifprii,  two  species,  one  smooth,  the  other  beautifully  snitinlate,  in 
black  ahalea,  Phvnizrille,  Rtwers,  also  at  Owynned,  J.  Leidy,*^Proo.  Aoad. 
Nat.  Sci.  Phil,  16  June,  1867). 

Limalut  f  Fragment  of  Shield  probably  Idmnlna,  Mack  bitmninoua 
shales,  PhisnizTille,  other  remains  probably  Crustacean  have  bees  fbmid 
in  black  abales,  FhoenizTille. 

MOLLnBCA, 

aigadta  Pemttglvamau,  Coarad,  Proo.  Acad.  Nat.  Soi.  PbiL,  i96t, 
p.  166,  and  1860,  plate  1,  fig.  8. 
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FISHE8. 
Single  ganoid  scale,  in  black  bitaminoiu  ehales,  At  GwynDed,  Ibmc 
Lea,  tBia  ^ur^  [2],  vol.  nil,  123,1860,  "more  Mka  J'tfuopteru  mattdi' 
buloTU  As^  than  any  other  which  had  oome  under  Mr.  Lea'g  notice." 

Soalei,  Donea  and  teeth  of  ganoid  fishes  are  abundant  in  black  bttU' 
minoiu  shalee  at  Fhoanixrille.  Scales  bare  been  found  by  Dr.  Lddy 
also  at  Gwynned,  Proc.  Acad.  Nat.  Sta.  Fhil^  9  June  1867. 

Turttodut  iKutut,  Leidy,  Proc.  Acad.  NaL  Bci.  Phil.,  June,  1857, 
page  167,  "  This  geuus  and  apecies  are  foanded  upon  a  left  dental  bone 
wiQi  teeth,  probably  of  a  ganoid  fish  which  I  obtMued  from  the  black 
shale  of  what  have  been  usually  considered  the  Triassic  rocks  from  near 
FhaenizHJle,  Cheeter  Co.,  Pa.  The  dental  bone  is  20  lines  long,  by  4 
lines  in  depth ;  posteriorly,  it  i>  straight,  and  its  outer  surface  is  coverad 
Tith  fine,  interrupted  ridges,  such  as  are  observed  upon  small  ganoid 
■oolea,  found  in  the  same  aeries  of  rocks  at  Gwynned." 

"Upon  the  dental  border  of  the  specimen  uiere  may  be  counted  tlie 
remains  of  20  teeth,  situated  at  irregular  intervals,  they  have  measured 
from  ^  to  1  line  long,  they  are  columnar  in  form,  slightly  curving  in- 
ward ;  have  a  spreading  base,  and  an  abrupt,  conical,  enamel  summit, 
the  fish  may  be  allied  to  Belonoetomus,  or  Eugnathus,  but  I  am  unable 
to  ascertain  the  exact  form  of  the  t«eth  in  these  genera." 

SadioUpii  ipeciosut,  Emmons.  Family  Calaeanlhi,  scale  discovered 
at  Gwynned,  by  Isaac  Lea,  in  black  bitumioous  ahales,  Froc.  Acad.  NaL 
8oi.  Phil.,  7  July,  1857,  also  at  Fhoeniiville. 

Caloplemt  gracilit,  Redfield.  Scales,  bonea  and  teeth  similar  to  thoaa 
from  Richmond,  Va.,  and  North  Carolina,  are  found  in  bituminous  shales 
at  Fhceuixville. 

EEFTILIAK  HEUAIKS. 
Cltftuavfui  Peimtylvaniau,  Lea,  Journal,  Acad.  Nat.  Sci.  Phil.,  new 
series,  vol.  ii,  1858,  p.  185,  founded  on  vertebra,  ribs  aud  teeth  discovered 
in  calcareous  conglomerate,  upper  Uilford  Township,  Lehigh  county,  teeth 
supposed  to  belong  to  this  reptile  have  been  discovered  by  Or.  IJeidy  in 
black  bituminous  shales  at  Fhcenizville,  Froc  Acad.  Nat.  Sci.  Pfailad., 
1859,  p.  110. 

Eurydoni*  serrideiu,  Leidy,  Proc  Acad.  Nat  Sci.  Phil.,  1859,  p.  IIO, 
founded  on  tooth  "  large  size,  compressed,  conic&l,  opposite  acute  serru- 
lated borders,"  discovered  by  Prof.  Leidy  in  black  bituminous  shales, 
PhaniiviJle. 

CompoMunu /  Leidy,  Proc.  Acad.  Nat.  Sci.  Phil^  1859,  p.  110, 

foanded  on  tooth  discovered  by  Prof.  3.  Leidy  in  black  bituminous  shales 
at  Fhceuixville,  "borders  without  serrulations,  base  fluted  "  "  resemble*  the 
teeth  of  Composaurus  of  the  coal  of  Chatham  Co.,  North  Carolina,  but 
nevertheless  belongs  to  a  different  species." 

Centemodon  $tucatut.  Lea,  Proc.  Acad.  Nat.  Sd.  Phil.,  vol.  viii,  p.  77, 
March,  1856,  founded  on  a  single  tooth  discovered  by  Mr.  Lea  in  black 
bituminous  shales  at  PhoenixTille,  described  in  this  Journal,  [2],  vol.  xxii, 
p.  123. 

Bona  and  teeth  probably  Batraehian,  found  by  Dr.  Leidy  at  Gwynned, 
Proc  Acad.  Nat  Sci.  Phil.,  16  June,  1857,  in  black  bituminous  shales, 
also  at  PhtBuiiville. 
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REPTILIAN   BKMAINS. 

Oopn^Uet,  niy  abundant  in  block  bitmninous  ahaka  at  PhcenixvillA, 
•ome  of  them  containing  fiah  ramuus. 

Foot-Traek»,  Cbelichniu  WTmBoianiu,  Lea,  on  dnll  red  limestone  t 
FhcenizTille,  Isaac  Lea,  Proc  Acad.  Nat.  Sci.  Phil^  viii,  77, 1856. 

Ripple  marks  are  dao  found  in  the  red  shale,  Montgomery  county, 
opposite  Fhcenixville. 

Swtioft  of  Btrata  at  PhemixviUi  Tumui,  Ptnn.,  itffimiitio  at  Satter*  iitranet, 
and  rwininir  ubimt  luo-tUnft  tluraugh,  dip  JvortAvHl. 

Red  shale 6 

OreoQ  shale t 

Black  bitoiDiiioDB  ahals,  containiiig  Ssnrisn  boosa,  coproUtea  in  sbund-  "X 

ance,  Estheriaa,— remsiiia  of  ganoid  fiahea,  and  Cjpris,  ttiere  are  day  I        ,   .. 

coDcretiona  about  one  indi  in  tbiAnesa  on  upper  part,  this  lajer  b  f 

f<Moffo»iU. J 

Bad  and  .green  ihalea,  the  green  s%btl7  ealcanoue,  with  tncea  of )      . . 

EaUieriaaand  iron  pjritea. v t 

Slack  bituminoua  shale  with  acslea  of  ganoid  fiabea,  Ealhariaa  and  Oypris, )        . 

fouilsDot  vary  abundimt.. } 

Dark  green,  hsrd,  compact  absle,  full  of  da;  concretions,  tracea  of  Of-  j 


1  10 

Kown  sandftone,  with  ealcile  Teiuasod  qnSTta  crrstals, 8    6 

Hard,  compact,  red  and  greeu  shale,  wiui  nodular  concretions  of  li- 1 

tnooite,  ahoodantlj  dis&ibuted  all  tlmnif^  it,  fbnnng  a  "  SanttUUic  >       G    S 

tongiiiuTaU' ) 

Bad  eandatone,  with  remains  of  planta B    4 

Red  and  grean  ahala, fi    8 

Bed  abala.  with  coprolitea  and  planta,  the  ooprolitaa  indoaing  scales  of ) 

gBDcddaabea J  *" 

Oref  aandstone  wUh  Teins  of  carbonate  of  lime, , i    ( 

Fine^giMoed,  red  and  green  varie^tad  shale S4    0 

Black  UtuminouB  dule,  with  Eatherias  and  fish  retnaina  in  npper  part,  S 

Ore;  oompact  fine-grained  thale, 11 

(HiregrMo  abale,  wiUi  red  vaina, 1 

Bed  shale T 

Olaj  concretiODa  in  three  laj,ers,  1  inch  each 8 

Saodatone  with  veins  of  dolomite  and  caldte — in  clesTSge  wluch  ia  )      ,, 

quite  Tertical, f     ^*     • 

Fiue-gralned  micaceous  aandattme,  aatimaled, tO 

Fine-grained  compact  do  do  a 

'  Vog' or  cavity  S  feet  wide  at  bottom  of  Tunnel,  !1  feat  bi^  runnbitg  to  1 
a  pdat  about  two  feat  above  the  back  of  Tunnel,  filled  with  red  and  y 

gnta  ritalae,  talooae  and  mlcaeeona  crwAad  to  poitdir ) 

'Wbitetalcoeeahale  vertical,!}  fast  wide  at  bottom,  4  ft  at  top  oif  TtumeL 

Bed  shale  fine^prained,  compact, t    g 

Strata  nry  imgniar /or  tonu  dUtanet, 

Shale  with  clay  concretions  and  oiyd  of  iron 10 

Bam  btd.  full  of  Banrian  bouea,  no  other  fbarila  DOtioed, B 

Black  IntaminotiB  shale  with  Estheriaa  apd  ooprolites, S 

Fine-grained,  hard,  compact  aandatoue,  full  of  sterna  of  planta, 6 

The  "  bone  bed  "  ia  situiited  about  100  feet  in  tbe  Tannel  from 
tbe  veBtera  end,  and  is  not  more  than  6  isobes  thick,  Frag> 
inenta  of  Saurian  bonea  occur  rather  abundantly  all  trough  tlie 
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layer,  but  the  more  perfect  bones  are  foiiad  at  the  bottom  of  the 
bed  where  they  are  collected  together  formiDg  from  two  to  three 
inches  of  the  layer,  a  aeam  of  white  or  pink  carbonate  of  lime 
underlies  them  and  is  from  ^  to  ^  inch  in  thicknessL  Under  this 
is  a  very  thin  seam  of  black  carbonaceous  matter,  which  is 
grooved  and  polished  like  slickensides,  evidently  showing  great 
disturbing  force  since  the  deposition  of  the  bed. 

The  material  composing  the  bone  bed  is  formed  almost  entirely 
of  the  remains  of  Owria,  No  Estherias,  Myacites,  coprolites  or 
fish-remains,  have  been  observed  associated  with  the  Saurian 
bones  in  many  tons  of  the  ahale  carefully  broken  up  and  exam- 
ined. 

Above  the  bone  bed  is  about  6  inches  of  bituminous  ahale 
with  Estherias  and  coprolites,  over  this  from  5  to  6  feet  of  hard, 
fine-grained  sandstone  with  plants.  The  bed  is  underlaid  by 
tea  inches  of  shale  with  clay  concretions  which  are  mostly  geodes 
contmning  yellow  pulverulent  ozyd  of  iron,  and  under  this  a 
compact,  dne-^!rained  red  shale  from  six  to  seven  feet  to  the 
bottom  of  the  Tunnel. 

Near  the  above  in  a  micaceous  dolomitic  sandstone  of  a  light 
grey  color,  occasionally  so  calcareous  as  to  effervesce  freely  in- 
acioB,  occur  Saurian  hones — and  part  of  a  jaw  seven  inches  in 
length,  t'j  in.  wide,  and  about  y',  in.  deep,  with  seven  alveoles 
about  tV  o^  ^^  ina)!  apart,  a  cranial  plate  radiated  and  sculptured 
1-i  inches  lon^  and  l/y  in.  broad,  and  an  leihyodorulite  S  mchea 
long  y'f  in.  wide  at  base,  remains  probably  of  Batrachiana,  Es- 
therias, bones,  scales,  and  teeth  of  ganoid  fishes,  the  scales  are 
large,  thick,  beautifully  ornamented,  and  coated  with  a  layer  of 
transparent  (ganoin)  ename!. 

Casts  of  two  shells,  one  may  probably  be  referred  to  either 
Pholadomya  or  Cardita,  and  the  other  to  Unio  or  Fotamomya 
and  also  large  quantities  of  Sawian  teeth,  some  of  which  are  full 
1^  inches  in  length,  curved,  smooth,  or  fiftely  striated,  probably 
belonging  to  Clepiisaurua  Pennsylvanicus,  Lea,  others  curved 
and  Bulcaie,  answering  to  the  description  of  Oentemodon  ardeatus, 
Lea,  Another  perhaps  may  be  Oompotav.rua,  Leidy,  and  another 
of  "  large  size,  comprised,  conical,  with  opposite  acute  serrulated 
borders "  which  doubtleas  is  that  described  by  Prof.  Leid^  aa 
Eurydoi-ua  aeirideru.  These  teeth  are  found  twenty  or  thirty 
together  and  are  well  preserved,  sometimes  the  teeth  are  oon- 
verted  into  iron  pyrites  for  one  half  their  length,  or  the  pnlp 
cavity  alone  filled  with  pyrites,  and  occasionally  small  scams  of 
dolomite,  calcite,  or  sulphuret  of  iron,  cross  them  tranavenetv 
without  disturbing  their  position.  It  is  remarkable  that  whife 
the  black  bituminous  shales  have  afforded  but  few  Saurian  teeth, 
and  none  have  aa  vet  been  discovered  in  the  "bone  bed,"  so 
many  should  have  oeen  collected  together  and  deposited  in  this 
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strata  of  dolomitic  Baadstone  as  to  give  it  the  appearance  of  an 
OBseouB  coaglomeratQ  or  bone  breccia. 

In  some  inataoces  tkt  casts  ooly  of  the  teetli  remain,  tbe  sub- 
stance of  the  tooth  being  converted  into  dolomite  bat  retaining 
the  exact  form  of  the  tooth  with  the  aulcotions  as  distinct  as  in 
the  original,  twenty  teeth  of  probably  three  or  four  genera  of 
Saojtane,  all  converted  into  dolomite  /  occnr  on  a  piece  of  sand- 
stone 6  by  8  inehes.  It  is  a  singalar  iact,  that  while  the  teeth 
are  dolomitic  caats  only,  the  bones  in  the  aame  stone  remain 
unchanged,  retaining  their  original  structure. 

Associated  with  the  above  fossils  in  the  sandstone  are  numer- 
ous plant  remains,  mostly  of  a  broad  sulcated  stem  without  joints 
or  branches,  as  far  as  noticed  they  retain  the  same  width  their 
entire  length,  and  are  from  one  half  to  two  inches  broad  and 
from  six  to  eight  inches  long. 

The  shales,  sandstones,  and  fossils  of  the  Phoenixville  Tunnel 
bear  a  remarkable  resemblance  to  those  of  Nagpur  and  Mangali, 
Central  India,  described  by  Messrs.  Hislop  and  Hunter,  Quar- 
terly Journal  (Geological  Society,  London,  vol.  x,  p.  472,  and 
vol.  xi,  p.  371,  and  referred  by  them  to  the  lower  Jurassic  age. 
fThe  following  is  the  deB<»nding  order  of  the  series  aoeording  to 
the  obeervations  of  the  authors : 

1.  Soft  ferrD|pDoiu  sandstone,  sometimes  hard,  with  Iron  bauds,  and 

plants. 

2.  Fine  and  coarse  argillaceous  sandstones,  rich,  with  plant  remains,  theaa 

have  afforded : — 
Labyrinthodont  reptile,  Bracbyops-Iaticeps,  Owen. 
Fishes,  ^noid  scales,  and  small  jaws. 
Crustaceans,  EstheriiL 
Plant  remains. 

Fruitfi  and  seeds,  numerous  and  andesoribed. 
Leaves,  Conifer,  Zamites,  Poacites  and  Ferns,  (Peeopteris,  GIoMopt«rii, 

Tsniopteris,  Cyclopteris,  Sphenopteris). 
Stems,  exogenous  and  eodogenous, 

Acrt^ens,  Aphyllnm,  Equisetitea,  PhyUotheca,  Yertebrario. 
1,  Bed  shales  50  feet,  green  shales,  SO  feet.    In  the  former  of  theae  there 

were  observed  at  Korhidi : — 
Reptilian  foot  tracks. 
Worm  tracks  and  intestine  shaped  evacuations,  these  wefe  also  foond 

in  the  grtea  thalei, 
Pbyllotheca  ? 
4.  White  and  colored  dolomitio  limestones. 
Bituminous  shales  with  fossils. 
Sandstone. 
Indurated  clay  stone. 
Oreen  shale. 
Bituminous  shale  with  fossils. 
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The  plant-beariog  sftndstone  of  Fhoeoixville  Tannel,  tboagh 
not  contaiuine  all  tlie  genera  of  plants  foniid  in  the  Man^li 
strata,  is  far  ncher  ia  Sanrian  remains.  Crustaceaos  (Estherias 
and  Cypris)  parts  of  ganoid  fishes,  and  sheila.  The  green  shales 
of  the  Tunnel  have  worm  tracks,  and  the  intes^ne  shaped  evac* 
nationa  The  bituminous  shales  are  rich  in  organic  remains. 
The  remains  of  Conifers,  Zamites,  Equisetites  and  probably 
fruits  and  seeds,  with  dolomitic  sandstones,  indicate  a  very  gieat 
aimilaritj  with  the  lower  Jurassic  Central  Indian  formation. 

PbcenisTiUe,  PeciL,  Fab.  ISSI. 


Art.  X. — On  the  CloBtificatum  of  (hyanie  Si^kmcet  by  Series; 
by  Jauxs  Schiel,  of  St  Louis. 

Thk  progressive  series  which  in  1842*  I  introduced  into  or- 
ganic cnemistiT,  have  become  the  chief  means  of  classificatiou 
and  of  oonnectmg  organic  substances  generally.  Several  jean 
after  the  introduction  of  the  series,  Gerhardt  used  them  in  th» 
sense  just  mentioned  in  his  Traits  de  Chimie  and  therebj  con- 
tribute! a  great  deal  toward  their  general  knowledge-f  But  the 
idea  ^is  aistjnguiahed  chemist  had  formed  of  series  was  veir 
imperfect,  as  is  proved  by  the  single  fact  that  he  ranged  benzoic 
acid  and  acetic  acid  in  what  he  called  an  isologous  series 
(Train,  T.  L  127).  As  in  the  present  state  of  chemical  science, 
it  is  highly  important  that  the  principles  of  seriation  be  clearly 
understood,  I  will  try  to  expound  them  in  a  more  general  and 
methodical  manner  than  has  been  done  hitherto. 

The  general  formula  of  organic  compounds  contfuning  carbon, 
hydrogen  and  oxygen  is  GaB^^j-  By  giving  to  j  successively 
the  vuues  1,  2,  8,  4, . . .  we  may  form  the  following  seriea  c^ 
oiydation :  ' 

(A)   e.Hpe 

€.Hpea 

From  this  all  the  seriea  necessary  for  the  classification  of  or- 
ganic substances  may  be  derived  by  putting  a=n  and  |!=2n-t-2, 
making  |J  successively  to  decrease,  the  decrement  being  2, 4,  6,  8, 

•  AmuL  Liabjg  •nd'Wdhkr,  Ivly  inniib«r,  IHl 

t  Q«riiKrdt  cbaneed  tlw  nuna  pragTwdTi  into  boUBlagoat,  la  tin  ducover; 
itMlf  of  the  mtIw  b«  liM  ■»  ahuK 
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. .  ■     By  this  we  bays  the  following  aeries : 

I  €oHaB+se        n.  €nH&6        III.  €nH2B-s6  IV.  e^^'Bgn-tO 

€„Ha,+se3             €„SaaOa             enHa,-a0a  enHaoUQa 

€nHa,+ae3             CnHaBes             enH2.-se3  €nHj,^ei 

and  so  forth. 

Every  general  fommla  in  one  of  these  geneiic  series  represents 
special  homologous  series  the  members  of  which  have  the  dif- 
ference n€H,,  When  comparing  the  above  aeriea  with  the  hy- 
drocarhnreta  known  to  exist  in  a  free  state,  they  will  he  found 
to  represent  different  states  of  ozydation  of  these  hydrocarburets. 

Another  kind  of  series  is  formed  by  making  in  the  general 
formula  *=n  and  ?=n  and  making  fi  successively  to  decrease  or 
increase,  the  increment  or  decrement  being  1, 2, 3,  4, ... .  By 
this  we  form  the  series : 

.    (B.)     finlTne, 

€nH„±,e, 
€nHn±a67 
€„Hn+3e, 

Every  general  formula  here  represents  a  series,  the  members 
of  which  are  distinguished  by  mC  H  and  which  I  therefore  call 
kemihgous  series.  It  is  to  be  remarked  that  a  hemilogous  series 
whose  general  formula  is  €,H,+i0t,  '^^  only  exist  when  n  is  an 
odd  number,  as  the  number  of  atoms  of  hydrogen  entering  into 
an  organic  compound  is  always  an  even  number.*  The  hemil- 
ogous series  are  very  useful  for  comparing  the  physical  proper- 
ties of  organic  substances. 

I  will  now  apply  these  principles  of  classification  to  three 
large  classes  or  groups  of  substances,  the  hydrocarburets,  the 
alcohols  and  the  acids.  The  generic  series  formed  by  the  first  of 
these  groups  is  the  following :  , 

€iiH3a+s  hjdrurots  of  the  radicals  of  the  alcohols; 
€aHiB     the  homologueg  of  ethvlen  and  the  radicals  of  the  alcohdi; 
€dE[3b-!  acetylen  a=:2 ;  allyl  ii=6  ; 
€nH3a-4  thymen  d:x10  ; 
epHsn-s  beozol  n=e,  toluol  n=7,  lylol  n=:8,  cumot  n=S,  cymot  n=10. 

€nHii-i  BtilbBnn=U; 

6nHaa-so  h yd rocarbn ret  found  in  the  tar  of  Archangel  n=HJ. 

The  maximum  or  minimum  number  of  atoms  of  hydrogen 
which  may  be  combined  with  n  atoms  of  carbon  cannot  be  deter- 

■  IF  one  Btom  of  nitrogen  enters  into  the  compound  (he  DtomR  nf  hjdrogen  are 
■D  odd  number,  u  nitrogen  i«  tri&toniic.  For  (his  renson  alone  the  formula  ot 
Quinine  for  instance,  could  not  be  vrittCD  CioUi^NO,  M  chemUt*  {btmsrlj  luwl 
to  do,  but  doHstNuQa  BS  it  is  irricten  noir  for  other  reaaoDS. 

Am.  Joub.  Sci.^3ECOin>  SmlBs,  Vol-  XZZII,  Na  M.— JoiT,  188L 
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mined  at  present,  but  there  is  no  hydrocarboret  known  to  con- 
tain more  than  (2n+2)  and  lees  than  2n— (n+2)=n— 2  atoms  of 
hydrogen  to  n  atoms  of  carbon. 

The  alcohols  form  several  generic  series : 
Aleoiolic  leria  I. 
^oB^M^  ^  common  alcohols  of  the  type   "    ■^** 


€nHte4a  6s  gtycdic  atcohoU  of  the  type  ^       ^ 
€BHBrf2  O3    gtycerina  "         '    Hi 


whethertetracid  alcohols  ofthe  general  formula  €,H,.^,0^  and 
the  type  'g'"~*  [  ^^  can  exist,  is  not  known,  as  we  know 
nothing  certain  aboat  the  existence  of  tetrabamo  radicala.  The 
polyethjlenic  glycols  of  the  general  formulas 

€aHsH«  ^B 

jrebibaeic  alcohols  corresponding  to  the  type^  "  ^'         [  ^■• 

Alcoholic  teriei  II, 

€,Bfc©    allyEe  alcohoU  of  the  typa®"^'^-'   lo 

G.H*e>       -    glycol.        "  ®'S*"'(«» 


e.Ha,es     "  giyMrin*  "       '^"^-'[e. 


"Ha._3 
Ha 


«f  this  series  the  only  member  known  as  yet  is  allylio  alcobt^ 
€,H,9  oorresponding  to  the  general  Ibrmula  €,H„0. 
Alcoholic  tria  IIL  IV.  V. 
€.Hita-a0,  e.Hih_2.e2,  etc 
e,Hft,-«e,  eoBag-tda,  etc. 
€bH2b-c9  the  bomologuee  of  pbeaylic  alcohol; 
€|H^-sO  "  cinnamjlia  aloobol. 

^«homd<^iu  Mrie«  soBweriag  the  ^iie»l  formula  ^.H^.,,  0  b 
€,H,0  pheaylic  aloohol  boil,  point,  184'. 
€,H,0  bcna^lic      »        «        »      204". 
€,H,,©  lylenic        "         »         «      220». 
€,H,a0        I 

€j,H,^e  ciimmio     "         «         «      siS", 
48  horaologons  with  pbenylic  alcohol,  the  last  member  of  diia 
series,  cummic  aloohol,  onght  to  boil  at  264°. 

Forming  a  hemilogous  series  out  of  snob  of  those  alcohols  as 
^Qiwer  to  the  geseral formula  €,E,^,  0  we  have: 
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€,H,0  benwjlis  aleohol,  boil,  pmot,  204". 
6,H,,OoinnMnylio  «  "  "  26(y*. 
the  diflbrenoe  in  composition  ia  here  2€H,  the  difEbrence  in  boiling 
point,  46° ;  to  the  dinbrence  €H  in  compositioQ  there  corresponds 
tlLerefore  s,  difference  in  the  boiling  pomta  of  23°,  and  aa  to  the 
difference  €H.  we  tnoetlyfind  a  dilerenceof  19°— 20°in  boiH^ 
points,  the  innaence  of  the  atom  (rf  H  on  the  boiling  point  is  in 
tbia  case  8°.  In  a  similar  manner  the  influence  of  €  on  the 
boiling  point  may  be  shown  to  be  26",  as  benzojlio  alcohol  and 
einnam^ic  alcoh<d  differ  br  G-^-GE^  and  €Hy  answers  to  20°, 
we  have46*'— 20''=26°.  The  influence  of  the  single  elements 
on  the  boiling  point  may  thus  be  Iband  by  seriation  and  general 
laws  dedaced  ^  comparing  the  different  results  obtained  by 
this  method.  Tne  acid^  ibrm  quite  a  number  of  generic  seriafc 
S»riM  t^  Acidt  J, 

€«Hh^  fUty  adda  ii=l  to  ]i=30. 

€aQte@8  glyoolio  Mai  n=2. 

CoBBtQi  glyceric  aoid  n^3  (iaomeric  withliaetic  aoii)- 

The  adds  of  this  geneiio  series  comspond  to  t^  fint  alco' 
holie  Belies. 

Strung  Aeidt  II, 

€-.Ha,i-s©* 
€,Ha..a©* 

The  special homdogooi  series  dwiving  from  this  generiaaeries  aie^ 
^HiOa  acrylio  add.  CaHiOs  glyoxytio  add. 

€!4H((©a  orotwiic  "  ^{0^%^  pyroracemio  add-    - 

€tHs03  angelic   **  ; 


etc  etc. 


€3H<0t  tutronio  add. 
e4Htet  malio        *< 


€(Hs6t  tartatio  add,  GoHioOs  mnrie  add' 

StriM  cf  Aadi  III 
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From  this  generic  serieB  are  derived : — 

€sHs63  Borbic  acid.  CgHaOs  metoxilia  said. 

GtTU^i  maleinio  acid.  GSB^Qj  citric  acid. 

•  €|iHsd4  itaconic     "  

etHset        t 
€tHio04  tarebinic  " 

AddierinlV. 

€„Hs.-se4 

H^m  this  generic  series  we  deriTe : — 

€cHed9  oxypbenio  acid.  €eH403  pTTomuoio   acid. 

€sHioOa  terebentilic  **  €aHs03  pyrogallic     " 

C7Hb03  ipecacuanio    " 

fiuHioOs  ricinoleio       " 

GiHsQt  DMllitio    acid.  ClgHgOs  aoonitio  add.* 

GtB-m&A  oholait«ic  "  -■■   ' 

Add  urUt  V. 

€i.H2o-86* 


From  this  generic  series  we  derive : — 

CfHsOg  bensoio    add.  GsHgOe  krokoaio  add. 

CaHgQa  tolnylio     "  €sH40g  comeoia    " 

€sHioOg        t  e>HaQs  gallic         •* 

doHiaOs  cuminio  "  eBiH«©E  cUolio     " 

—  C7H6&3  uiidlio   add. 

€gHaO«  pbenozaoetio  acid.  6eHs6B  a 


€9Hio03  pbloretinio  add.  - 


*  The  ndkal  of  Qm  tribmc  •omitie  idd 


Horn  a  hydrootrboret  by  nibilitiitioti  of  Hfl  bj  Q%,  u  acetic  add  ii  formed  bj  mb- 
■tituUoD  of  Hi  bj  0  in  the  ndicftl  €lH«.  Tbf  triacid  aktdiol  or  glycerin  conw- 
poading  to  aconitio  «cid  vould  tlterafore  be  T7<  f  ^  <  '^  belong!  to  Uw 
■Icoludia  Nrie*  n,  wuweriDg  to  the  gensral  bnnnla  CiHlgOti  and  tlM  type 
h"      (  ^*'     '"^  ramaik  appliei,  mmafu  BuXandit,  to  other  addib 
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CgHgOf  l«(»iioric  add.  6bHio0i  TCntrie  u»d. 

Acid  teriti  VI. 

€„H9b-1069 

Of  the  acids  deriring  &oin  this  geuetio  series  only  s  fev  *ra 
known  as  jet 

CfHiOa  camari«  aoid.  ^jEtQi  mionio  uid. 

€3H<^4  phtalic      acid. 
CmHjbO^  choloidio    " 
€3sH4a04  h^ochcdic   " 
From  other  known  acids  it  is  hardlj  possible  to  form  series, 
as  they  stand  moatly  isolated ;  there  is  for  instance  only  one  acid 
— anemonic  add  6,  ,H,  .©^ — known  as  ye^  which  corresponds 
with  the  general  formula  6  H,, „,,©,. 

The  generic  series  of  acids  considered  above  may  be  ranged 
into  one  primitiTe  series ; 

€;H2.-ioe3. 

where  #*  means,  that  in  order  to  form  a  generio  series  fiom  one 
of  these  primitive  formulas,  Q  has  succesaiTely  to  recetre  suffixed 
the  numbers  2,  S,  4, . . .  ai  It  is  easy  to  see  that  as  every  generio 
series,  ss  for  instance : 

e^'Esn-iO^;    «3Hij©a,    GsHiOs,    €!*H66a  .  .  . 

€.H:a.-s©3;    eaHaOj,    e3H4©8.    e^H»©3  ■  -  . 

enH!to-se4 ;    eaHaOfc    €!3H4e4,    e^H.©* .  .  . 

e.Hsto-aOe ;    €»Ha0B,    €aHi©6,    eiHtBe  .  .  . 

consists  of  two  kinds  of  series,  of  which  those  lying  on  the  hor* 
izontal  lines  are  homologous  Beriee,  and  those  lying  on  the  verti- 
cal lines  are  series  of  oicydation,  the  primitive  series  therefore 
expresses  a  teritUion  in  a  cube. 

It  is  worth  observing  that  there  may  be  series  of  isomeric 
sabstances  running  parallel  to  each  other ;  such  series  may  he 
called  hom<mthmKal  aeria. 
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Art.  XL — Theore^eai  Dtteminaiion  (f  the  Dimauumt  of  Donates 
*  Oma;  by  Prof.  W.  A.  Noeton. 

(Oontinaad  from  thi*  Joimal,  nL  mx,  No.  81,  p.  886.) 

Let  D=  the  perihelion  distance  of  the  comet,  and  F=  the 
veloci^  at  the  perihelion ;  v  =  the  velocity,  9,  =  the  true  anotn- 
alTf  and  r,  =  the  radius-rector  of  the  comet  at  any  point  of  its 
orbit;  and  (I  =  the  inclination  of  tangent  to  orbit,  to  tiie  radios- 
rector: 

T=the  interval  of  time  &om  assomed  date  to  that  of  the  peri- 
helion passage  of  the  comet : 

^  =  the  acceleration  due  to  the  effective  repnlsion  of  the  son, 
expressed  in  fractional  parte  of  a  mile,  at  the  perihelion  distance 
of  the  comet : 

J£=:the  distance  from  the  sun,  and  8,=  the  tme  parabolic 
anomaly  of  the  oometary  particle,  at  the  instant  of  its  leaving 
Ute  sphere  of  influence  ot  the  nucleus : 

y=  the  initial  velocity  of  the  particle,  in  a  direction  parallel 
to  the  tangent  to  orbit  of  comet : 

«  =  the  angle  inolnded  between  the  line  S  and  the  axis  of  the 
hyperbolic  orbit  of  the  particle ;  ■^=  the  angle  induded  between 
thu  axis  and  the  axis  of  the  parabolic  orbit  of  the  nncleus ;  P= 
perihelion  distance,  p,  =  the  naif-parameter,  e  =  tiie  eccentricity, 
and  ^=  the  semi-transrerae  axis  of  the  hyperbolic  orbit;  7^  the 
interval  of  time  frum  assumed  date  to  the  instant  of  the  perihe- 
lion passage  of  the  receding  particle ;  v=  the  inclination  oi  either 
asymptote  to  the  axis : 

e  =  the  tme  anomaly,  and  r  =  the  radius- vector  of  the  particle 
at  any  interval  of  time,  t,  after  its  perihelion  passage : 

]■  =  the  angle  included  between  the  radius-vector  of  the  parti' 
cle  and  the  axis  of  the  comet's  orbit 

Let  a  and  e  lepreaent  certain  conatanta 

The  intervals  of  time,  t,  T.  and  t,  are  expiessed  in  days  and 
fractional  parts  of  a  day.  The  velocitieB  V,  V,  and  v,  are  ex- 
pressed in  miles  and  fractional  parts  of  a  mile,  per  second. 

R  and  8 1  in&y  be  taken,  with  slight  error,  equal  to  the  values 
t^r,  and  0,,  found  for  tiie  same  instant  of  time, 
ses^-ae  „./  o,  ,  d,\ 

:./)J  taEg.  »^  +  8tMg.-^        ....     (10.) 
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(1.)  Pot  orbit  of  particle  leaving  comet  at  perilielion, 

«=i»+ljyj=siii.2>;  A=~--^\  F^D;   *=0;  m»(I'=-     (18.) 

(2.)  For  orbit  of  partiole  leaving  comet  at  any  othsr  point  oi 
ita  orbit) 

s  '-'}  ■  (»■) 


J'=«.tog(m'!^£?)  (16.) 


(3.)  For  positioD  of  partiele  in  its  orbit, 
t«g«=.(«o=t«.gj)   .  (n.)         '=..J['„_i   •  (IS-) 

....  (1».) 


•=K'f+') 


^=e,-«     .     .     .     (20.)  j-rstf-J     .    .     .     (SI.) 

K  the  particle  ia  emitted  after  tbe  perihelioii  passage,  f=6-\-^. 
For  a  particle  describing  a  hyptroola  concave  tovMrd  tht  «un, 
equs.  (18)  to  (19)  become 

«=«-!;  o^«=^^^^n'Mlla|S(Bt'-2)^-l     .    .     .     (22.) 

^=;^.^   ^=j^r   — =^'^    •  •  (-) 
'^r^^r  -«=K^-')    •  •  •  •  (-) 

The  true  anomaly  was  calculated  fix>m  the  time,  in  thia  cas^ 
by  an  indirect  method  fonoded  upon  the  law  of  areas,  which 
sdmitfl  of  any  desired  degree  of  approximation.  The  oalcalatiou 
might  also  be  made  by  means  of  Cranes'  formnlEe. 

In  the  ioetanca  of  a  repelled  particle,  which  describes  an  orbit 
convex,  toward  the  Bun,  tne  true  anomaly  was  calculated  directly 
by  equ.  (17).  In  this  equation,  and  in  equation  (16)  a  and  c  are 
constants  for  the  aame  hyperbolic  orbit,  bat  vary  £rom  one  orbit 
to  another,  with  the  initial  circumstancsea  of  motion,  and  the 
SQppoBed  intensity  of  the  repulsive  force.  The  lavs  of  their 
variation  are  quite  simple,  so  that  their  values  having  been  found 
for  one  hyperbolic  orbit  they  may  be  readiiy  computed  for  any 
other.  These  constants  having  been  determined,  equ.  (17) 
makes  known  the  true  anomaly  of  a  receding  particle,  for  the 
whole  extent  of  the  tail  of  the  comet,  with  a  liability  to  error 
not  exceeding  2',  and  generally  much  leas  than  this. 
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The  TEilaes  of  r  and  y  having  been  found  for  the  position  of  a 
particle  at  aay  instant  of  time,  we  may  readily  obtain  the  right 
aacensioD  and  declination  of  the  particle  at  that  instant 

The  following  eqaations  seiye  to  detennioe  the  position  of  the 
particle  with  respect  to  the  axis  of  the  orbit  of  the  comet,  and 
another  axis  perpendicular  to  this  drawn  through  the  position  of 
the  snn. 

x=irctMX     .     .    .     (25.)  y = r  Bin  )•    .    .     .     (26.) 

The  relative  position  of  any  two  different  particles  may  be 
obtained  by  the  equs. 

.^y-/.  <"»•->  . . .  („.,      j^'-'. '■'■'-' . . .  p,.) 

*         x~st',  OTaf~x  ^     '  cott  ^     ' 

in  which  <  =  the  inclination  of  the  line  connecting  the  two  par- 
oles to  the  axis  of  the  orbit,  and  d  =  the  distance  between  the 
particles. 

The  same  equations  will  make  known  the  relative  portion  of 
any  particle  and  the  nucleus,  at  the  same  instant  of  time,  if  si 
and  y  be  taken  to  represent  the  Coordinates  of  the  nucleus. 

The  former  part  of  this  memoir,  published  in  this  Journal, 
voL  zxix,  p.  383,  together  with  the  formulas  just  given,  was  pre- 
pared, and  the  greater  portion  of  the  results  of  computation  now 
to  be  published,  were  obtained  more  than  a  year  since.  The 
results  in  question,  so  far  as  they  relate  to  the  theoretical  di- 
mesBions  of  the  tail  of  the  comet,  were  communicated  to  the 
American  Association  for  the  Advancement  of  Science,  at  their 
last  meeting  (Aug.  1860).  The  publication,  in  this  Journal,  of 
t^e  detail  of  the  investigation,  has  been  delayed  until  leisure 
could  be  obtained  for  a  more  extended  discussion. 

The  general  topic  that  will  6rst  be  considered,  from  our  theo- 
retical point  of  view,  is  the  Dimensions  and  Form  of  the  Tail  of 
the  Comet  A  similar  numerical  investigation  will  then  be  made 
relative  to  the  envelopes  of  the  head.  An  inquiry  will  after- 
wards be  instituted  into  certain  special  facts  and  phenomena, 
with  reference  to  which  careful  measurements  were  made  by 
astronomical  observers ;  and  an  approximate  determination  given 
of  the  period  of  rotation,  and  position  of  the  axis  of  the  nucleus. 
In  the  light  of  all  the  quantitative  results  obtained,  we  may  per- 
haps be  able  to  form  au  adequate  conception  of  the  physical 
processes  of  development  through  which  the  great  comet  of 
1858  passed,  as  it  swept  with  its  "trailing  garments"  of  light 
through  oar  firmament  We  may  also  obtain  some  notion  of  the 
probable  nature  of  the  forces  in  operation,  whose  general  char- 
acter is  distinctly  made  out,  and  whose  laws  and  limits  of  vary- 
ing intensity  are  determined.  It  will  be  seen  thatwbile  from  the 
general  conception  of  the  repulsion  of  the  nucleus,  combined  with 
that  of  the  sun,  each  varying  in  intensity  for  different  cometary 
particles  between  certain  limits,  we  may  deduke  the  observed 
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form  and  dimensioDS  of  the  train  of  the  comet,  as  well  as  of  the 
head,  and  derive  the  phenomena  of  the  rise  and  gradual  recess 
from  the  nucleus  of  successive  envelopes,  we  have  in  a  supposed 
rotation  of  the  nucleus  the  probable  cause  of  certain  special  phe- 
nomena observed,  as  the  spiral  form  of  the  outline  of  each  incip- 
ient envelope,  the  inclination  of  the  first  direction  of  the  axis  of 
the  tail  to  the  radios-vector  produced,  &c 

Dimensions  and  Form  of  the  D-ain  of  Donatt's  Comet, — theoreti- 
cally investigated,  and  compared  with  the  results  of  observa- 

tJOQ. 

We  will  first  observe  that  if  we  adopt,  for  the  moment^  ths 
prevailing  notion  that  the  matter  of  which  the  train  is  made  up 
u  directly  expelled  by  the  son  from  a  nebulous  envelope  sur- 
rounding the  nncleus,  the  divergence  of  the  lines  of  the  aua'S' 
action  tangent  to  this  envelope  on  opposite  sides  must  have  been 
exceedingly  small ;  flince  the  greatest  breadth  c^  the  observed 
envelope  was  only  40,000  miles,  while  its  distance  from  the  sua 
was  55,000,000  miles,  or  more.  The  breadth  of  the  train,  result- 
ing from  this  divergence  at  the  distance  of  55,000,000  miles  from 
the  nucleus  could  not  have  exceeded  80,000  miles ;  whereas  the 
actual  breadth,  at  less  distances  than  that,  was  several  millions' 
of  miles.  If  we  discard  the  idea  of  an  envelope  in  a  condi- 
tion  of  permanent  equilibrium  about  the  nucleus,  and  take  ac- 
conat,  in  accordance  with  the  Dynamical  Theory  now  under 
discussion,  of  the  divergent  velocities  of  the  jets  streaming  up 
from  the  nucleus,  on  one  side  and  the  other  of  the  radius-veetot 
of  the  comet,  we  are  still  unprovided  with  a  cause  adequate  to- 
develop  a  train  of  the  enormous  breadth  just  stated.  According 
to  calculations  that  will  be  presented  in  another  connection,  the 
velocity  in  a  direction  perpendicular  to  the  radios-vector,  of  any 
such  jet  cannot  have  exceeded  O'O'SO  per  second  and  was  proba-' 
bly  much  less.  If  we  suppose  this  lateral  velocity  to  have  ob- 
tained, in  the  instance  of  the  jets  inclined  under  the  largest  angle 
to  the  radius-vector,  we  find  that  at  the  distance  of  10,000,000 
miles  from  the  nucleus  the  resulting  breadth  of  the  tail,  is  less 
than  800,000  miles,  while  the  extreme  breadth  at  that  distance,  ' 
88  observed  on  Oct.  5th,  was  not  less  than  S}  millions  of  miles. 

1  find,  as  a  result  of  the  detailed  discussion  I  have  undertaken, 
that  the  great  determining  cause  of  the  wide  lateral  dispersion 
of  the  matter  of  the  train,  consists  id  an  inequalili/-  in  (lie  fonea 
exerted  by  the  sun  upon  different  cometary  particles.  The  other  two 
causes  ahove  specified  cooperated  with  this.  Upon  this  hypo- 
thetical basis  numerous  calculations  have  been  made,  witli  the 
formula  already  given  (pp.  5i  and  56),  and  tested  by  comparison 
"with  the  resnllB  of  obsiarvation.  These  calculations  consist  in 
Am.  Jour.  Bol— Sioobii  Smst,  Voi.  IIIII,  No.  M.— Jclx,  USL 
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determinatioDS  of  the  poaltions  on  Oct.  5^*0773,  (W.  U.  T.)  of 
particles  which  emei^d  from  the  sphere  of  innnenoe  of  the 
nucleus  oa  several  previous  dates.  To  these  particles  were  at- 
tributed variouB repulsive  aod  attractive  accelerations,  due  to  the 
buu'b  action,  belweeu  oertaia  limits,  and  also  various  initial  late- 
ral velocities  answering  to  difiereot  incliaatioua  to  the  radius- 
vector,  of  the  jets  proceeding  from  the  nuclena.  It  will  be  seen, 
when  we  come  to  investigate  the  form  of  envelope  that  should 
result  from  the  combined  repulsive  actions  of  the  nucleus  and 
eun,  that  if  we  conceive  the  ratio  of  the  efScient  repulsions  of 
the  two  bodies  to  be  constant  for  all  points  of  the  nucleus  from 
which  the  jets  proceed,  the  maximum  inolination  of  a  jet  to  the 
radius- vector,  which  answers  to  the  observed  form  of  the  come- 
tary  envelope,  is  about  19° ;  and  that  if  this  ratio  be  supposed 
to  vary  from  one  point  of  the  surface  of  the  nucleus  to  another, 
ita  la\/  of  variation,  and  that  of  the  effective  repulsion  of  the 
nucleus,  must  be  such  that  the  greatest  lateral  velocity  of  a  re- 
ceding particle  is  nearly  the  same  as  if  the  ratio  is  question  re- 
mained constant,  and  the  limiting  angle  were  19°.  The  initial 
lateral  velocity  of  a  jet  of  cometary  matter,  it  is  to  be  observed, 
increases  with  the  intensity  of  the  effective  repulsion  of  the  nu- 
cleus. In  fact  it  appears  from  equation  9%  given  in  the  former 
part  of  this  memoir,  that  it  vanes,  for  a  given  angle  of  emis- 
sion,  a,  nearly  as  the  square  root  of  the  effective  repulsion,  p. 

The  effective  repulsive  force  by  which  a  particle  is  urged 
away  from  the  nacleus  is  the  excess  of  the  actual  repulsion  of  tJie 
nucleus  over  ita  attraction.  The  same  is  true  ot  the  effective 
repulsive  force  of  the  sun.  The  actual  repulsions  must  ac- 
cordingly be  distinguished  from  the  effi,cient  repulsive  forces  by 
which  the  particle  is  solicited.  It  is  assumed,  as  a  fundamental 
principle,  in  our  tovestigatioDS,  that  the  cuAttal  repulsive  actions 
of  the  sun  and  nucleus  upon  any  particle  vary  simply  by  reason 
of  some  change  in  the  condition  of  the  particle ;  and  therefore 
that  the  ratio  of  these  actions  must  remain  unalterably  the  same, 
through  whatever  range  their  actual  intensities  may  be  supposed 
to  vary. 

The  elements  of  the  orbit  of  Donati's  comet  employed  in  the 
calculations,  were  computed  by  Mr.  Searle,  of  the  Dudley  Obser- 
vatory, and  are  as  follows :— Per.  pass.  Sept.  29*-752S  W .  M.  T. ; 
«=S6''  12'  21";  JZ=165'*  18'  46";  t^lie"  67'  46";  v=85'' 
21-21";  log.  y=9-762236. 

The  process  of  calculation  of  the  position  at  a  given  instant, 
of  an  individual  particle  supposed  to  have  left  the  sphere  of 
influence  of  the  nucleus  at  a  certain  previous  date,  is  as  follows: 
Equs.  (10)  and  (11)  give  the  initial  circumstances  of  motion  of 
the  partide.  The  computed  value  of  7*  is  the  initial  velocity  of 
the  particle,  resulting  from  the  motion  of  the  nucleus.    This  is  in 
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a  direction  parallel  to  the  tangent  to  the  paraholic  orbit  of  the 
comet,  whicfi  makes  the  angled  with  the  radius-vector.  In  case 
the  particle  is  emitted  frum  the  nucleus  in  a  direction  inclined  to 
the  radius-vector  it  has  a  certain  velocity  imparted  by  the  repul- 
sion of  the  nucleus,  relative  to  the  radius- vector.  This  lateral  ve- 
locity,  as  it  may  he  termed,  is  calculated  from  equs.  (?)  and  (8), 
and  is  added  to  the  velocity  V  already  determined,  or  subtracted 
from  it,  according  as  the  jet  proceeds  from  the  preceding  or  follow- 
ing side  of  the  nucleus.  Toe  result  is  the  initial  velocity  to  be  at- 
tributed to  the  particle.  The  particle  having  the  initial,  or  pro- 
jectile velocity,  thus  determined,  is  urged  away  from  the  nucleus 
into  remote  space  by  the  repulsive  force  of  the  sun,  and  deecribes 
a  hyperbolic  orbit  having  the  sun  in  its  outer  focus.  If  we  sup- 
posed it  to  set  out  in  this  orbit  at  the  instant  of  the  perihelion 
passage  of  the  comet,  the  sets  of  equs.  (12)  aud  (13)  serve  for 
the  determination  of  the  orbit;  and  equs.  (17)  and  (18)  make 
known  the  true  anomaly  and  radius-vector  of  the  particle  in  its 
orbit.  If  the. particle  oe  supposed  to  leave  the  nucleus  either 
before  or  after  the  perihelion  passage,  equfl.  (14)  (15)  and  (16) 
are  employed  together  with  (17  and  (18).  From  equs.  (20)  and 
(21)  we  then  obtain  the  value  of  j"-  The  values  of  r  and  y  hav- 
ing been  determined,  we  readily  calculate  the  geocentric  right  ■ 
ascension  and  declination  of  the  position  of  the  particle. 

The  process  of  calculation  for  a  particle  moving  under  the 
influence  of  a  diminished  gravitation  toward  the  sun,  in  a  con- 
cave hyperbolic  path,  is  essentially  the  same ;  equs.  (22)  to  (24) 
now  take  the  place  of  equs.  (18)  to  (18) ;  and  the  true  anomaly 
of  the  particle  is  determined  by  an  indirect  method. 

We  wilt  take  for  illustration  the  calculation  of  the  position  on 
Oct.  S-i-OYie,  W.  M.  T.,  of  the  particle  which  left  the  sphere  of 
influence  of  the  nucleus  at  the  instant  of  the  perihelion  passage 
(Sept.  29''"7523).  We  will  suppose  the  particle  to  have  been 
emitted  from  the  nucleus  toward  the  sun  in  the  line  of  the 
radius- vector,  and  therefore  to  have  had  no  lateral  velocity,  or  in 
other  words  to  have  had  an  initial  velocity,  y,  equal  to  the 
velocity  of  the  nucleus  in  its  orbit,  and  in  tlie  same  direction. 
We  will  also  take  the  effective  repulsive  force  of  the  sun,  ji^= 
1'82 ;  the  attraction  of  gravitation  of  the  sun,  at  the  same  dis- 
tance, being  regarded  as  unity. 

27=55,000,000";  F=35'»-166;  |»=90° 

*'^48iio  °^  *  '°'^®'  '>=-O-'^=1122-907.  (The  value  of  n, 
as  first  found,  aod  used  intlie  following  calculations,  is  1122*95), 
m=— =  1101250;  e  =  n»+l  =  2101260;  P  =  55,000,000" ; 
p,=m.2?=60,568,700. 
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tang  tf=0-018965  (arc"  tang  r^:^-,);  and  f=intetval  from  Sept. 

29<i-762  to  Oct.  fii-0776=5d-825.    Tbe  calculation  gives  $=16" 
1'  40". 

r= !2i«?!i!^2 =59,406,100-.    r=«=18**  1'  40". 

2-10125  Cfls  16°  1'40"-1     "*'-*"")>^"^-     7 

"With  these  values  of  r  and  j  we  obtain, 

E.  Asc.=214°  1'  10";  Dec.=22°  23'  0"  N. 

As  another  example  we  will  dcteiTnine  the  position  on  Oct. 
6^-0776,  of  a  particle  which  left  the  sphere  of  influence  ol  the 
nucleus  on  Sept.  24''-360,  and  was  emitted  from  the  nucleus  on 
its  preceding  side,  and  under  an  angle  to  the  radius-vector  of 
19°.  This  is  the  average  limitingangleof  emisaion,  for  the  outer 
envelope,  on  Sept.  24th  and  Oct  2d.    We  liave  A:'=l-218. 

Bvequ3.(10)  and  (11),  fl,=16''  50';  r,  =66,209,000";  V= 
S4'»-785;  |?=81=  35'.  Bjequs.  (7)  and  (8),  (taking fc=l+l-21S 
=2-213,  and  reducing  from  distance  50,000,000"  to  66,209,000-), 
»'=0°'-2o4.    Thus  initial  velocity=34='-786+0"-254=36»-0S9. 


m'=-^=l-6760S5;  m'Bin»^=Bl-64009;  e=Vm'8in'?(m'+2)+l 
<=2-65125.    By  equ,  (15)  *=6°  15'  SO". 

Eqn.  (16)  becomes,  2^24-6174  tang/aic'  ^-^)  ;  whence 
y=l'i-706l. 

Interval  from  Sept.  24'-380  to  Oct  5^-0776=10^-7176.  (  = 
101-7176-1'' 7061=9^-0115. 

Equ.  (17)  becomes,  tang  (S=0'023128  (arc"  tang  j  '174)  * 
whence  »=25°  CSS''. 

Log  p,=  '\og  (m'8inV--H)- 7-9646743;  and  by  eqiL  (18), 
r=  65,726,600". 

^=e  -<p=-16°  SO'-S"  15' 80"=11''  34'  SO";  )'  =  fl-^=25'' 
0'  55"-ll°  34'  30"=1S°  26'  25". 

These  values  of  r  and  y  give 

R  Asc=219''  14'  40" ;  Dec=29''  4'  20"  N. 


The  positions  of  particles  have  all  been  determined  for  Oct. 
6^0776.  The  severrj  dates  at  which  they  are  supposed  to  have 
left  the  sphere  of  influence  of  the  nucleus,  are  Oct  2^-GOiS, 
Sept.  29*-752  (Per.  pass.),  Sept  26^-9003,  Sept  24^-360,  Sept 
19''-049,  and  Sept.  lS''-834.  The  several  values  attributed  to  the 
intensity  of  the  sun's  effective  force  are  as  follows ;  for  the  repul- 
sive force,  0,  0-455, 1-213, 1-82,  and  2-73 ;  for  the  attracUve  force, 
0, 0-303,  0-455. 
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On  eompflring  the  cdkulafed  positions  of  particles  which  ?ert  (here- 
gion  of  the  mtcleusaiOtesajne  instant,  and  with  the  same  initial  veUh 
dbf,  bat  were  afterward  subjected  to  different  degrees  of  accelera- 
tion, froiB  the  action  of  the  sun,  it  appears  that  they  are  all  distrib- 
uted nearly  along  a  right  line,  which  if  indefinitely  produced  tvould 
pass  near  ike  nucleus.  This  result  is  illastrated  in  fig.  1 ;  ia  which 
the  Hnes  traveraing  the  tail  in  directions  radiating  from  the  nu- 
cleus represent  the  lines  of  particles  that  left  the  nucleus  at  the 
Beveral  dates  above  specificHi.  When  the  calculated  positions 
are  plotted  upon  a  large  chart,  the  distribution  is  found  to  be 
very  nearly  rectilinear.  The  same  feet  appears  on  determining 
by  ealoulation  the  relative  positions  of  the  several  lines  connecting 
the  computed  places  of  the  particles  in  the  place  of  the  orbit 


The  following  table  contains  the  computed  coordinates  of  the 
positions  of  particles  which  left  the  region  of  the  nucleus  with 
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ao  initial  velocity  equal  to  that  of  the  comet  in  its  orbits  The 
values  of  ■(  and  r  in  those  iDStances  in  which  the  right  ascension 
and  declination  are  not  given,  were  obtained  by  reduction  from 
the  detenainations  made  on  the  eupproeitioii  of  ^e  particlee  hav- 
ing at  the  oatset  certain  lateral  Telocities  imparted  oy  the  repul- 
sion of  the  nucleus. 

From  the  values  of  f  and  r  contained  in  the  previous  table, 
the  results  given  in  the  following  tables  have  been  obtained. 
Column  2d  gives  the  inclinations  to  tbe  axis  of  the  comet's  orbit 
of  tbe  lines  oonnecting  the  several  particles  with  tbe  particle  for 
which  the  repulsion  and  attraction  are  each  equal  to  zero.  Col- 
umn Sd  contains  the  distances,  in  a  direction  perpendicular  to 
the  same  axis,  of  these  lines  irom  the  nucleus,  expressed  in 
miles.  The  next  column  contains  tbe  same  distances  expressed 
in  minutes  of  arc.  Tbe  sign  +,  in  column  2d,  shows  that  the 
line  connecting  the  two  particles  recedes  from  the  axis  of  the 
orbit,  as  it  is  produced  toward  the  nucleus.  The  same  sign  in 
column  3d,  shows  that  tbe  line,  if  produced,  would  pass  in  ad- 
vance of  tbe  nucleus. 
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The  following  table  shows  the  average  incHnations  of  the  lines 
connecting  the  several  particles  emitted  at  each  date,  with  tbe 
particle  for  which  the  repulsion  and  attraction  are  each  equal  to 
zero ;  also  tbe  distances  of  tbe  individual  particles  from  the  aver- 
age lines  of  direction.  When  the  distance  is  affected  with  a 
negative  sign,  the  particle  is  found  on  the  side  of  the  lioe  toward 
the  axis  of  the  orbit 
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These  resnlts  show  that  all  tiie  cometaiy  particles  which  may 
have  been  repelled  from  the  nucleus  in  the  line  of  the  radius- 
T60tor,  at  any  inetant  of  time,  and  ma^  have  become  widely  sep- 
arated by  reasOD  of  the  unequal  repulsive  actions  of  the  sun  upoD 
the  different  particles,  woald  be  found  distributed  approximatelj 
along  a  right  line  directed  toward  the  nucleus,  1£  we  consider  a 
jet  of  oometarj  matter  streaming  out  from  the  nucleus  under  an 
angle  to  the  radiae-rector,  all  of  its  panicles,  variously  influenced 
by  the  sun,  are  found  at  the  assumed  date  (Oct  6^'0776),  distrib-  ■ 
uted  nearly  along  a  line  diverging  somewhat  from  the  line  of  the 
particles  ejected  at  the  same  instant  &om  the  nucleus  directly  to- 
ward the  sun.  It  lies  in  advance  of  the  latter  line  in  the  case  of 
a  jet  emanating  from  the  preceding  rade  of  the  nucleus,  and  be- 
hind it  in  the  case  of  a  jet  proce^ing  from  the  following  side. 
The  entire  collection  of  matter  proceeding  at  any  instant  of  tima 
from  the  various  points  of  the  side  of  the  nucleus  turned  toward 
the  sun,  which  lie  in  the  plane  of  the  orbit,  accordingly  forma, 
as  it  flows  off  into  space,  a  band  of  nebulous  matter,  the  sides  of 
which  are  somewhat  divet^enl^  and  the  general  direction  of 
which  is  toward  the  nucleus.  The  entire  train  of  the  comet 
may  be  regarded  as  made  up  of  a  series  of  such  bands  of  coraet- 
ary  matter  which  left  the  nucleus  at  various  points  of  time  ante- 
rior to  the  time  of  observation.  Unless  the  ejection  of  matter 
was  intermittent,  these  bands  would  be  infinite  in  number,  and 
overlap  each  other.  If  there  were  interruptions  of  continuity  ia 
the  outflow  of  matter,  they  might  become  separately  discernible. 
The  following  are  the  calculated  positions  of  particles  which 
seem  to  accord  m(»t  nearly  with  the  position  and  form  of  the 
convex  side  of  the  train,  as  actually  observed : 
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The  lateral  velocity  here  assumed,  answers  to  a  jet  emanating 
&om  the  preceding  side  of  the  nucleus,  under  an  angle  of  19° 
to  the  radius-vector,  (see  p.  58). 

The  concave,  or  following  side  of  the  tail  is  beat  represented 
by  the  following  calculated  positions : 
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It  will  be  seen,  ia  it  subaequeot  part  of  the  diBcussion,  that  the 
maximum  lateral  velocity  for  particles  proceeding  from  the  fol- 
lowing side  of  the  nucleus,  and  which  may,  because  of  the  feebler 
repulsioas  thev  experience,  be  afterwards  found  at  the  concave 
side  of  the  tall,  cannot  well  exceed  0'°'18 ;  bat  oiay  be  leas.  Ia 
fact  it  would  seem,  without  going  into  a  detailed  calculation, 
that  the  concave  outiine  of  the  tail,  for  the  extent  of  it  under 
consideration,  might  be  about  as  well  represented  by  assuming  a 
smaller  initial  lateral  velocity  and  increasing  somewhat  the 
effective  attractive  force  of  the  sun.  I  find,  by  eatimaUon  from 
the  chart,  that  the  limit  of  the  solar  attraction  answering  to  a 
lateral  velocity  equal  to  zero,  is  about  0*61. 

In  a  similar  manner  we  find  that  the  convex  outline  of  the 
tail  may,  on  the  whole,  be  pretty  well  represented  by  discarding 
the  supposed  lateral  velocity  (0"255)  and  augmenting  the  limit 
of  the  solar  repulsion.  The  value  of  this  limit  thus  c^tained  is 
about  1*5.  It  is  important  to  observe,  however,  that  at  mode- 
rate distances  from  the  nucleus  the  breadth  of  the  train  was 
much  greater  than  these  limits,  with  a  lateral  velocity  equal  to 
zero,  give ;  and  that  the  observed  breadths  at  such  diatanoes 
afford  indubitable  evidence  of  the  existence  of  considerable  lateral 
velocities  imparted,  at  the  outset,  by  the  action  of  the  nucleus. 

Fig.  2  will  serve  to  illustrate  the  comparison  of  the  tail  thus 
theoretically  determined  with  the  toil  as  actually  observed  at  the 
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same  date.  The  figure  of  the  comet,  with  ita  train,  which  ia 
farthest  in  advance,  and  whose  outline  is  indicated  by  a  dotted 
curve,  represents  the  same  in  its  actual  position  and  dimensions, 
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as  carefuUv  determined  by  Profeaaor  Bond,  by  collatiDg  and  dia- 
Gussicg  a  large  number  of  European  obsenratioDs.  It  is  reduced 
from  a  chart  kindlT  furnished  me  by  Pro£  Bond.  The  full 
curve  lying  immediately  behind,  or  below  the  other,  runs 
through  the  foregoing  calculated  positions,  and  is  accordingly 
the  outline  of  the  tram,  as  theoretically  determined.  The  por- 
tion of  the  train  represented  extends  about  10i°,  or  10,000,000 
miles  from  the  nucleus.  The  scale  of  the  diagram  is  too  small 
to  admit  of  anything  like  an  accurate  comparison  between  the 
two  representations.  We  can  only  give  the  results  of  a  com- 
parison made  by  plotting  the  two  upon  a  large  chart 

The  £rBt  &ct  to  be  ol^erved  is  that  the  actual  position  of  the 
nuclcHs  on  Oct.  6^'0776  was  18''6  in  advance  of  the  calculated 

rition.  (The  latter  is  R  Abc.  212°  5'  30",  Dec.  19°  S9'  20" 
Mr.  Searle's  ephemeris  of  the  comet  gives,  by  interpolation, 
K.  Asc.,  212°  8'  40",  Dec.  19"  39'  11"  N.)  The  consequence  ia 
that  the  theoretical  &ll8  behind  the  actnal  train. 

The  fbllowing  table  gives  the  distances  of  the  foregoing  calcn* 
lated  positions  of  particles  from  the  contiguous  outline  of  the 
tail.    The  positions  are  all  behind  the  observed  oatline. 
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The  calculated  positions  are  indicated  by  dots  in  the  diagram. 
If  they  be  taken  m  pairs,  on  opposite  sides  of  the  train,  it  will 
be  seen  that  the  lines  connecting  them  are  approximately  per- 
pendicular to  its  general  direction.  The  lengths  of  these  lines,  or 
the  approximate  breadths  of  the  train,  at  the  several  points,  as 
compared  with  the  lengths  of  the  lines  traversing  the  actual 
train,  in  parallel  directions  and  at  corresponding  distances  from 
the  nueleua  are  given  in  the  following  table : 
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The  distances  were  obtained  by  measurement  from  the  char^ 
with  a  scale  crf^  equal  parts,  and  are  each  approximately  equal  to 
the  number  of  minutes  in  the  arc  connecting  the  pair  of  particles, 
or  in  the  corresponding  aro  traversing  the  observed  train. 

The  broken  line  lying  nearly  in  the  middle  of  the  theoretical 
train,  is  traced  through  the  positions  occupied  by  the  several 
particles  which  left  the  nucleus  at  the  assumed  dates  and  snbse- 
Am.  Jors.  8ci.— SicoNS  Bwuw,  Tea.  XXXII,  No.  H.— JtiLT,  latL 
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qnently  oontiitued  on  in  the  taogent  to  the  orbit ;  it  beiog  sup- 
posed that  they  were  subject  to  no  effectire  action  from  the  sun, 
whether  repulsive  or  attractive.  It  accordingly  appears  that  not 
far  from  one-lialf  of  tJie  tail,  in  breadth,  on  the  concave  side  toaa 
made  up  <f  particles  that  were  not  effectively  repelled  by  the  nm,  httC 
separated  from  the  nucleus,  after  having  baxme  disengaged  from_  its 
influence,  only  because  they  gravitated  toward  the  sun  with  less  force 
than  tiie  nucleus  did.  It  will  be  seen,  in  the  sequel,  that  these 
cometary  particles,  although  subject  to  an  effective  attractive 
action  from  the  sun,  were  in  all  probability  expelled  from  tbe 
nucleus  by  a  repulsive  force,  and  on  leaving  its  surface  bad  no 
projectile  velocity. 

The  calculations  also  show  that,  except  in  the  immediate  vi- 
cinity of  the  nucleus,  the  particles  on  the  preceding  aide  of  the 
tail  lefi  tbe  region  of  the  nucleas  several  days  later  than  thoee 
which  are  at  the  same  distance  from  the  nucleus  on  the  ooncave 
side.  For  example,  at  the  distance  of  about  10,000,000  miles 
we  find  on  the  convex  side  the  particle  which  set  out  on  Sept. 
24'^'360,  and  on  the  concave  side  the  particle  which  set  oat  on 
Sept.  13^-834. 

It  will  be  observed  that  the  calculations  hitherto  made,  have 
reference  to  the  longitudinal  section  of  the  train  by  the  plane  of 
the  orbit.  All  the  cometary  matter  dispersed  over  this  sectioQ 
proceeded  originally  from  points  on  the  exposed  surface  of  the 
nucleus  lying  in  the  plane  of  tlje  orbit  If  we  take  into  consid- 
eration the  entire  collection  of  matter  proceeding  from  all  parts 
of  the  surface  of  the  nucleus  lying  circularly  around  the  point 
nearest  the  sun,  this,  after  it  has  been  forced  back  past' the 
nucleus  by  the  repulsive  enei^  of  the  sun,  will  have  a  conoidal 
form,  with,  as  will  hereafter  be  seen,  a  deficiency  of  matter 
toward  the  axis.  Regarding  it  as  a  hollow  conoid  its  croRs 
section  will  be  a  circular  riug,  or  band.  On  all  sides  of  the 
conoidal  stream  will  be  found  particles  of  matter  subject  to  all  the 
different  varieties  of  solar  action,  between  the  two  extreme  limits, 
i?=l-218,  and  4=0*455.  The  cross  section  will  therefore  be 
composed  of  as  many  different  circular,  or  nearly  circular  rings, 
as  there  are  different  intensities  of  solar  force  in  operation. 
These  rings  at  first  concentric,  and  possibly  coincident,  will  sep- 
arate aa  they  move  away  from  the  nucleus,  and  will  at  the  same 
time  expand  by  reason  of  the  velocity  transverse  to  the  radius- 
vector  originally  imparted  to  their  constituent  particles  by  the 
repulsion  of  the  nucleus.  The  cross  section  of  the  tail  of  the 
comet  at  any  supposed  distance  from  the  nucleus  is  accordingly 
made  up  of  these  expanded  and  separated  circular  rings ;  and  its 
outline  is  tbe  curve  enveloping  and  touching  them  alL  Fig.  S, 
represents  the  cross  section  at  the  distance  of  about  10,000,000 
miles  firom  the  nucleus.    Its  longest  diameter  is  in  the  plane  of 
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the  orbit,  and  is  about  8,600,000  miles.    The  extreme  circnlar 
ring  on  tbe  left,  or  preceding  side,  is  made  np  of  the  particles 


vhich  are  repelled  &om  the  enn  by  the  greatest  force  (1'2IS),  and 
the  extreme  ring  on  the  right  is  composed  of  particles  which 
have  been  solicited  by  the  greatest  attractive  force  (0455).  Tho 
radius  of  the  former  is  236,000  miles,  and  that  of  the  latter 
888,000  miles.  The  middle  circle  is  composed  of  particles 
which  are  neither  attracted  nor  repelled;  its  radius  is  848,000 
miles.  The  mean  breadth  of  the  cross-section  of  the  tail,  at  the 
distance  supposed,  as  determined  from  these  three  circles,  is 
615,000  mil  es ;  and  the  ratio  of  the  loDgest  diameter  to  the  mean 
breadth,  is  as  6'86  to  1. 

We  luive  already  intimated  (p.  6i)  that  the  initial  lateral  ve- 
locity of  the  particles  that  go  to  the  extreme  concave  side  of  the 
tail,  was  probably  less  than  0"'184,  aod  may  have  been  very  small. 
The  mean  breadth  of  the  cross  section  was  therefore  probably  lesa 
than  615,000  miles.    It  may  not  have  exceeded  360,000  miles. 

At  less  distances  from  the  nucleus  the  cross-section  of  the 
train,  as  determined  upon  the  th&>ry  of  a  repulsion  exerted  by 
the  nucleus,  will  deviate  less  from  the  circular  form.  At  the 
very  nucleus  the  cross  section  perpendicular  to  the  radius-vector, 
must  be  almost  an  exact  circle;  unless  the  limiting  angle  of 
emission  is  different  on  different  sides  of  that  line. 

These  theoretical  determinations  accord  with  the  results  of 
observations  made  by  Dr.  Pape,  of  Altona,  to  determine  the  ac- 
tual form  of  the  cross-section  of  the  tail  at  various  points.  He 
finds  it  to  have  been  circular  in  the  vicinity  of  the  nucleus,  and 
at  points  quite  distant  from  the  nucleus  to  have  had  a  consider- 
ably greater  extension  in  the  plane  of  the  orbit  than  in  a  direc- 
tion perpendicular  to  that  plane.  Dr.  Winneeke,  of  the  Pulkova 
ObsoTatory,  in  announcing  these  results  deduced  from  the  ob- 
servations of  Dr.  Pape,  remarks,  "  We  are  thus  conducted  to 
a  remarkable  figure  of  the  tail ;  in  the  vicinity  of  the  nucleus 
the  transverse  aectioDS  are  circular  in  form,  at  greater  distances 
therefrom  curves  conuderably  Battened,  whose  ItHigest  diameter 
probably  lies  in  the  plane  of  the  orbit" 

In  what  precedes  we  have  taken  account  only  of  the  outer 
envelope  of  the  head  of  the  comet,  and  of  its  indefinite  prolonga- 
tion in  a  continuous  stream  which  we  have  regarded  as  the  train  - 
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of  the  oomeL  Bat  each  of  the  sereral  envelopeB,  lying  in  r^pilai 
Hacceflsioa  within  the  oater  one,  is  apon  the  present  theory,  the 
round  sammit  of  a  similar  foantftia  of  shining  nebulous  matter, 
which  3owB  on  continuouslv  past  the  nucleus  into  the  depths  of 
space.  These  several  conoidal  streams  lie,  at  first,  one  within  the 
other,  but  at  a  distance  fVom  the  nncleuB  must  become  more  or 
less  intermingled,  unless  each  is  composed  of  particles  differently 
repelled,  or  attracted  by  the  sun,  mim  those  of  all  the  others. 
The  entire  luminous  stream  which  we  c^l  the  taU  of  the 'comet 
is  made  up  of  these  individual  streaoiB  equal  in  number  to  the 
number  of  separate  envelopes. 

This  conception,  which  is  a  necessary  consequence  of  the  Dy- 
namical Theoiy  under  discussion,  accords  with  the  notion  to 
which  Dr.  Winnecke  was  condncted  by  his  observatioDs,  with 
regard  to  the  actual  physic^  structure  of  the  train  of  Donati's 
comet.  He  intimates  that  these  observations  can  only  be  satis* 
fled  by  the  hypothesis  of  several  conoidal  trains  enclosed  one 
within  the  other. 

It  should  be  observed  that  in  comparing  the  longitudinal  sec- 
tion of  the  tail  of  the  comet  in  the  plane  of  the  orbit,  as  theoreti- 
cally determined,  with  the  tail  as  actually  observed,  we  have 
virtually  assumed  that  the  plane  passing  through  the  line  of 
eight  and  the  general  direction  of  the  tail  was  perpendicular  to 
the  plane  of  the  orbit  In  point  of  lact  at  the  assumed  date 
(Oct.  5*-0776)  the  inclination  of  the  two  planes  was  about  60°. 
As  a  consequence  the  preceding  outline  of  the  visible  tail  would 
be  a  little  in  advance  of  the  curve  of  intersection  of  the  plane  of 
the  orbit  with  the  preceding  surface  of  the  tail ;  and  the  follow- 
ing outline  a  little  behind  the  curve  of  intersection  with  the 
following  sur&ce.  The  tendency  of  this  cause  is  to  diminish 
slightly  the  limits  of  the  solar  repulsion  and  attraction. 

I  propose  now  to  show  that  the  cometary  particles  found  on  the 
foUovnng  side  of  the  tail,  although  avfy'ect  to  an  effective^  though 
diminisfud  abaction  from  the  jur,  were  in  all  prrmihilitt/  expeMd 
from  the  nucleue  by  a  r^mlaive  action,  after  the  same  manner 
as  those  found  on  the  preceding  side,  and  effectively  repelled 
by  the  son.    In  the  former  portion  of  this  memoir,  we  ob- 

tuned  the  equation  S=-^,  or  — =j;  in  which  r  denotes  liie  ra. 

diufl  of  the  nucleus.  H  the  distance  of  the  vertex  of  the  envelope 
£rom  the  centre  of  the  nucleus,  p  the  effective  repolaion  of  the 
naoleos,  or  the  excess  of  its  actual  repulsion  over  its  actual 
attraction,  and  k  the  actual  repolsioti  of  the  sun.  The  true  value 
o£  kia,  then,  the  effective  repulsive  action  of  the  sun,  by  which 
the  pu-ticle  is  urged  off  into  space  in  a  hyperbolic  orbit,  aog- 
mented  by  the  sun'a  attraction  of  gravitatioo.     In  oonsidering 
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tbe  motion  of  a  particle  with  respect  to  the  nucleofl  we  must 
r^ard  it  as  subject  to  the  actual  rather  than  the  effective  repulsion 
ot  the  sun,  becaose  both  the  particle  and  the  nncleus  must  be 
considered  as  gravitating  toward  the  sun.  The  value  of  ft,  for 
the  particles  of  the  outer  envelope,  ia  then  1-213+X=2-218,  or 
O"-0OO0249  per  second.  According  to  Professor  Bond's  meas- 
urements the  greatest  value  of  H  may  be  taken  at  14,000  miles, 
and  r  as  200  miles  {it  may  possibly  be  less  than  this).  Thus 
j>=70i=0»-001'7480.  If  now  we  r^ard  the  density  of  the  solid 
nncleus  as  equal  to  that  of  the  earth,  the  force  of  gravity  at  its 
8ur&ce  will  be  equal  to  27'87  A ;  A  denoting  tbe  sun's  attraction 
of  gravitation  at  the  distance  of  the  perihelion  of  the  comet 
(o5, 000, 000™).  Let  .ff  denote  the  greatest  actual  repulsion  of  the 
nucleua  and  a  its  actual  attraction,  both  as  exerted  at  the  surface 
of  the  nucleus,  then^s=J?— a=5— 27'87-i4;  and,  for  the  particles 
most  enei^tically  repelled,  we  have 

Now,  for  the  particles  subject  to  the  least  actual  repulsion  from 
the  sun,  and  to  an  effective  attraction,  0*465^,  as  they  move  off 
in  their  hyperboUo  orbits,  and  which  as  we  have  seen  go  to  make 
Qp  the  following  side  of  the  tail,  we  mu8ttalce£=^— 0'465.4= 

0*645  4;  and    ■  ■  ■     =4'060.       For  these  particles  we  have 

p'=If~a;  and  since  we  must  suppose  that  the  actual  repulsive 
action  of  the  nncleus  will  increase  or  decrease  with  the  changing 
phyaoal  condition  of  the  particle,  in  the  same  ratio  aa  that  of  the 

Bun,  w«  shall  have  R  =  — -r-  ='■  . =  44'9  A.      Whence 

'  4-060         4-060 

p'=R-a=44-90A~27-S7A=17-55A.  It  thus  appearB  that  if 
we  assume  its  density  to  be  the  same  as  that  of  the  earth,  the 
DUcIeuB  would  still  exert  an  effective  repulsion  ujpon  the  particles 
which  gravitate  toward  the  sun  with  ue  force  0'466  A,  and  are 
found  distributed  along  the  following  side  of  the  train.  If  we 
suppose  the  density  of  the  nucleus  to  be  1*75  instead  of  1,  we 
obtain  for  the  value  of  p',  2*06  A.  Bat  if  it  be  assumed  equal  to 
twice  the  density  of  the  earth,  we  get />'=— 3*10-4.  Thus  upon 
this  supposition  the  effective  action  of  the  nucleus  becomes  an 
attractive  force,  and  hence  the  particles  under  consideration  could 
not  leave  the  nucleus. 

It  is  to  be  observed  that  if  y'  cornea  out  a  feeble  repulsive  force, 
as  in  the  case  in  which  the  density  is  taken  equal  to  1'76,  the 
initial  lateral  velocity  of  ^e  particles  subject  to  its  action  must 
be  mueh  less  than  the  velocity  (0™184)  employed  in  onr  calcula- 
tions for  the  concave  side  of  the  tail,  and  that  if  a  smaller  lateral 
velocity  be  adopted  the  observed  form  and  position  of  the  cou- 
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cave  side  cannot  be  ispresented  without  sappoaing  the  effective 
attraction  of  the  sun  to  be  greater  than  0'465.  But  if  this 
attraction  be  only  increased  to  0-500,  we  gstp'=  — 2'1  A,  and  the 
particles  therefore  could  not  leave  the  nacleus.  We  may  con- 
clude therefore  that  the  mean  density  of  the  nucleus  is  in  aUprob- 
abilitv  less  ^an  175 ;  the  mean  density  of  the  earth  being  taken 
equal  lonnity. 

If  we  attribute  to  the  density  of  the  nucleus  decreasing  values, 
less  than  unity,  we  obtain  larger  and  larger  poBitive  valuee  for 
p';  which  however  cannot  possibly  exceed  38  A.  Upon  every 
such  supposition,  therefore,  there  would  be  an  effective  repul- 
sive force  to  expel  the  particles  in  question  from  the  nadeua. 
But  the  idea  here  naturally  suggests  itself  that  the  limit  to  the 
aolar  attraction,  for  the  concave  side  of  the  tail,  may  have  been  ptv- 
citely  that  value  wkicJi  did  not  adTnit  of  any  'increase  without  con- 
verting  the  effective  action  of  the  nucleus  into  an  attractive  Jimx,  If 
this  plausible  idea  be  admitted,  we  have  for  the  limit  in  qneetion 
the  value  answering  to  a  lateral  velocity  equal  to  zero,  wnich,  as 
we  have  seen,  is  061. 

From  this  result  we  deduce  for  the  probable  density  of  the 
nucleus,  1'25.  If  the  density  be  suppoaed  greater  than  this,  j/ 
becomes  an  attractive  force,  and  if  it  be  taken  materially  less,  p' 
is  no  longer  the  feeble  repulsive  force  which  the  hypothesis  of  a 
limit  resulting  simply  from  the  impossibility  of  the  particles 
being  repelled  from  the  nucleus  requires.* 

From  the  calculations  which  have  just  been  made  we  may 
gain  some  insight  into  the  probable  nature  of  the  forces  of  repul- 
sion exerted  by  the  sun  and  nncleua  upon  cometary  particles. 
We  find  that  the  ratio  of  the  actual  repulsive  Jbrces  exerted  by  the 
boo  bodies  is  not  the  same  as  that  of  their  actual  attractive  Jorcet. 
Thus  upon  the  supposition  that  the  density  of  the  nucleus  is 
equal  to  that  of  the  earth,  the  ratio  of  the  attractive  forces  at  the 
surface  of  the  nucleus,  is  2737,  while  the  ratio  of  the  repulsive 

1  gn.og    J 

forces  is  equal  to  ——■■■,  or  82'4.    We  obtain  similar  results, 

if  we  attribute  other  values  to  the  density,  as  will  be  seen  &om 
the  comparison  made  in  the  following  table. 
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» In  effecting  thii  delermiiuiUuci  of  the  denaitf  it  a  taatlj  sappoaed  that  tba  efltet- 
ire  Ttpulaion  of  tbe  nucleus  becomM  cbsngad  into  an  attraction  for  the  partklM 
that  would  be  ejected  in  the  direct  line  townrd  the  niD.  If,  as  ve  shall  heraaflv 
MB  (here  is  TsasoD  to  believe,  this  chaufe  ahoold  occur  onlv  for  the  particlea  emitted 
under  an  an^jle  to  Iha  ndiiu-reelor,  and  because  of  *  dimmutioD  in  (ha  tutual  r^ml- 
noos  of  the  oucleus  and  ann  at  this  angle  becomes  greater,  the  abore  detarminfttion 
of  densitj  (1-26)  must  bod'- — '--" 
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The  two  ratiofl  approadi  equality  as  the  assumed  density  is 
greater,  but  thej  cannot  beoome  equal  however  great  the  density 
may  be  supposed  to  be.  On  the  other  hand  however  small  the 
denaty  may  be  taken,  and  consequently  also  the  ratio  of  the 
attractive  forces,  the  ratio  of  the  actual  repulsions  cannot  be  less 
than  70.  Now  the  ratio  of  the  actual  attractive  forces  exerted 
by  the  two  bodies  is  the  same  as  that  of  their  masses,  the  ratio 
of  the  repulsions  is  then  greater  than  that  of  the  masses.  We 
may  hence  conclude  that  the  repuision  exerted  by  the  sun,  and 
aiUo  by  the  nucZnu,  u  not  a  property  behngmg  to  all  the  partidea  of 
the  mase,  like  the  attraction  or  gravitation.  It  is  probable  there- 
fore, that  it  ia  either  a  ma^etic,  or  an  electric  force,  emanating 
from  the  surface  of  the  body,  or  from  a  portion  only  of  its  mass, 
Tkle  CoUege,  Ua?  lOtta,  I88L 
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Abt.  XIL—The  Qreat  Aurorcd  ExkMion  of  Aug.  28(A  to  Sept. 
4tk,  1859. — 7th  abticle;  by  Elias  Loomis,  Professor  of 
Natural  Philosophy  and  Astronomy  in  Yale  College. 

Since  the  publication  of  my  last  auroral  article  I  hove  ob- 
tained some  additional  information,  chiefly  collected  during  a 
recent  visit  to  Europe. 

1.  Obteniationt  at  B^hltmd,  Illinoii,  QsA.  88°  43',  long.  89°  48'  W.), 
by  A.  F.  Bahdilur,  Jr. 
.  At  9  p.  K.  Aae-  28, 1859,  I  was  stmck  by  the  appearance  of  a  broad 
parple  ray  extending  lengthwise  across  the  seven  statB  of  Una  Major  to 
80°  of  height  This  ray  remained  for  about  half  an  hour,  rapidly  cnang- 
ing.  Then  appeared  three  rays  in  the  east  inclining  to  the  Bouth,  vhi^ 
ascended  from  a  bri^t  yellow  circle  resting  upon  a  segment  of  a  brown 
misty  appearance.  Both  arch  and  segment  were  gradually  rising,  the 
former  illuminated  as  by  the  &int  lightning  of  a  distant  tempest.  The 
segment  greatly  agitated  near  its  upper  Iferder,  tossing  and  rolling  its 
cloudy  particles  over  each  other  in  heavy  undulations.  No  more  rays 
appeared,  but  the  yellow  arch  and  tbe  segment  rose  slowly.  Through 
the  latter  I  saw  plainly  aAurigae  rise  without  much  diminution  of 
brightness.  ' 

At  1  o'clock  a  quanti^  of  rays  shot  upwards  from  the  lucid  arch, 
purple  at  the  base  and  middle,  brilliant  yellow  at  the  top.  A  little  8.E. 
from  the  zenith  they  united,  forming  a  email  semicircle  of  the  most  daz- 
zling beanty.  from  which  rays  now  shot  downwards.  The  corona  lasted 
only  a  few  minutes,  then  broke  up  and  vanished.  Some  rays  continued 
after  it,  but  the  great  movement  of  the  arch  and  segment  ceased  grad- 
ually. 

At  4  A.  H.  both  still  stood  on  the  northern  horizon.  "Die  greatest 
height  of  the  arch  during  the  whole  apparition  wu  60%  that  tiT  ih«  wg- 
ment  was  20"  to  38°. 
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S^t.  2d  at  9  p.  M.  I  oburved  ft  dmrk  t^ment  in  t}i«  oorik  looUng 
vaiT  much  like  a  fog,  of  «n  irregular  oircular  form,  th«  nj^wr  bordn* 
broken  up,  and  5°  or  0°  above  the  horizon  at  \t»  greatcat  elevation.  Be- 
hind it  a  faint  light  broke  out,  not  unlike  a  distant  prairie  fire.  The 
whole  ranged  from  10*  west  to  40°  east  At  9^  20i"  four  rays  darted 
out  directly  north.  They  wer«  of  a  pale  milky  color.  They  seemed  to 
descend  into  the  segment  below,  and  then  suddenly  prolonged  themselves 
into  the  true  ray  or  flame.  The  same  lightning-like  illumination  of  the 
arch  was  visible  as  in  the  aurora  of  Aug.  28th. 

At  O''  SO"  a  stron?  ray  appeared  N.  SO"  K 

At  9^  SS^B  light  diminishing  easL 

At  9^  46"  strong  decrease.  Segment  almost  withont  motion ;  its  bor- 
der* were  now  completely  rq^lar ;  continued  to  decraase  and  &1I  bciow 
the  horizon. 

At  lO*-  80"  only  feeWy  visible. 

At  !!'■  2"  segment  only  a  small  stripe  of  2°  in  breadth,  a  fiiint  lifted 
border. 

At  3**  SO"  A.  u.  all  had  entirely  vanished.  Clouds  were  gathering 
from  the  south. 

2.  Obtervathnt  at  Oreenwiek,  England,  (lat  Bl*  2S^,  eommvnieaUd  hg 
Prof.  O.  B.  Aiar,  Astronomer  Royal  of  Great  Britain. 
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8.  DeJUctiont  <f  ikt  ntedUt  qf  thi  Virtieal  Galtmfujnettri  of  Cookt  and 
witaUtoa^t  Ttkgraph  inttntptenii,  obterved  mt  BanugaU  Sbrfton  t'l* 
tht  County  of  £tat,  EngUmd,  upon  f  Am  duthwt  Una  </  Mtgntpk  : 
namely,  Athford  and  JfaryaU,  dittant  in  a  dinel  lint  271  miie*; 
Aihford  and  SamgaU,  dittant  27^  miltt;  SiaiUffata  and  Margatt, 
8  milet;  {imlahed  bj  Mr.  Ch^klu  V.  Walkkk. 
jNTofe. — Tlie  direction  iu  which  the  cnrrent  morM  is  indicated  bj  tli* 

lett«ra  X  and  S ;  X  tneans  that  the  onrretit  i«  from  the  more  Dortherlj  to 

tiiemore  southeriy  itation  of  the  two;  S  means  the  revene.    The  direo- 

tion  of  Athford  from  Ramsgate  is  8.  60°  W.,  and  that  of  Margate  ^m 

Ramwate  N.  22°  W. 

la  Uie  "value column,"  "atrong"  maana  SCfor  40*;  "hard  over,"  45*; 

horizontal  tma  70°  to  80*.    Ordinary  ationg  telegraph  lignaii  produoa 

about  40°. 
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A.  Auront  oburvatioiu  madt  at  Sea;  farmthtd  by  ReaivAdmin]  Bobzbt 
FiTK  Rot,  of  the  British  Navy. 

A.  Ut  60"  47'  Nt  long.  10°  12'  W. 

Aug  28lh.  About  11''  80°>  f.  ».  the  s^  being  cloodj,  it  bright«oed 
up  like  daybreak,  remained  so  for  twenty  minutea,  then  turned  ft  dark 
red,  and  aoon  after  darkened  in  again  aa  before. 

B.  Lat  29'  48'  N.,  long.  46"  ao*  W. 

Aur.  28th.  The  aurora  seen  jrom  Q  f.  m.  till  4  a.  x.  the  next  mora- 
ing,  (M  a  roM  color.     Streamers  about  80°  high. 

C.  Lat  26°  48'  N,  long.  45°  40'  W. 

Aug.  28th.  Sky  in  the  S.S.E.  of  a  Inrid  fiery  color;  a  vivid  bri^t 
■tieak  irota  the  middle, 

D.  LaL  26°  46'  N.,  long.  27°  *  W. 

Auff.  28th.  From  llti  16>°  p.  u.  till  midnight  the  N.W.  pwtion  <tf  the 
nkj  of  a  deep  red  color,  membling  an  angry  sunrise. 

E.  LaL  88°  65'  N^  long.  44"  la'  W. 

Sept.  2d.    The  aurora  mntly  visible  in  tha  north  about  4  a.  k. 
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F.  UL  88'  88'  N. 
Sept  2d.  At  8  i 
DortherD  horison ;  it  became  a  beautiful  ro»e  color,  cohering  about  four- 


B  of  the  sky  and  gradually  disappeared  as  the  day  b 
-   ■    '-  10'  N.,long.  36°  50'  W. 


oke. 


G.  lat.  24°  10'  ] 

Sept.  2d.  Aurora  seeiT  io  the  morning  from  N.'W.  to  KNJL  of  a 
bright  red  color,  intenpeised  with  streaks  of  white,  converging  to  a  center 
nearly  over  the  ship. 

S.  State  <^  Qm  wioJAcr  at  the  AiMtan  magnetic  oburvatoria,  durmg  ih» 
Auroral  ditplay  of  Aug.  S8tA  to  Sept  2d,  1859 ;  Jiimuhtd  by  A.  T. 
EuPTFXR,  Bireotor  of  the  Central  Phyucal  Observatory. 
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to  vol.  xxz,  pp.  80-82,  of  this  Joarnal,  observations  are  pub- 
lished Bhowing  an  nnusual  distarbaoee  of  the  magnetio  instm- 
menta  throaghoat  the  whole  of  the  Buasian  empire,  but  no  men- 
tion 19  made  of  any  snrora.  The  preceding  obaerrationB  show 
that  during  thia  period  the  akj  was  generallj  overcast  at  each 
of  the  Bussian  stations. 

S.  Ohtervatum*  of  Ih*  Aurora  of  Aag.  28(A  and  S91A,  1859,  mad*  w 
AvtUraXut ;  ^muAfi  fiy  Hi.  Javu  Olaubkr,  of  tb«  Qraavid)  Otk 
MTvalory. 

A.  ObeeTvations  at  Hobarton,  lat.  42»  62'  8,  long.  147"  27'  E. 

Aug.  29tfa,  from  6^  Stti"  to  1^  25™  f.  m.  thera  appoared  a  mott  brilKant 
snrora  extending  from  W.  by  N.  to  the  eaatern  part  of  the  homon  hi 
one  continaona  arc  of  about  190°,  and  shooting  up  to  the  zeaitli.  Ilia 
easteni  and  wettera  eztr«mitieB  (^  the  conoid  were  of  a  pale  niW  and 
deep  red  oolor,  inl«rmii«d  through  the  whole  vault  with  bands  of  pale 
yellow  and  ahadea  of  dark  and  tight  green,  and  with  here  and  there  « 
amall  dark  cloud  jutting  in ;  elsewhere  the  circnmpolar  stare  glhtoed 
like  diamonds  set  in  an  emerald  and  ruby  ground.  The  phenomenon 
had  for  80  minutes  a  most  msgnificent  appearance,  the  birads  being  in 
complete  repose,  forming  a  truncated  cone  of  glory,  the  apex  of  which, 
if  projected,  would  have  terminated  in  the  senith.  This  brilliant  storm 
appeared  again  about  9l>  30°>  p.  m.,  flickering  in  brisk  coruscations  of 
most  beantiml  color  from  the  borison  to  the  zenith. 

A  second  display  of  the  aurora  appeared  on  ihe  night  of  Sept  2d, 
equally  brilliant  and  extensive  and  less  transitory.  From  midnight  t« 
1  A.  u.  tbe  anrora  broke  ont  into  flickering  streamers  and  comscatiMi^ 
forming  in  the  lenith  a  well  defined  corona,  which  shortly  after  becama 
diffused  and  then  dispersed. 

B.  Observations  at  Cape  Otway,  lat  30°  01'  S.,  long  143*  SO*  E. 
Aug.  29th.     Aurora  moat  magnificent  at  t'^  S0»  p.  u.  and  continned 

visible  until  afler  2  i.  m.,  displaying  itself  in  tbe  form  of  s  rainbow,  tha 
'  arc  extending  to  abont  60"  or  70°.  First  color  shore  the  horiion  a  Hriit 
blue  with  s  tint  of  green,  blending  into  second,  s  very  light  yellow,  agais 
blending  into  third,  a  deep  red. 

C.  Observations  at  Portland,  lat.  38°  20'  S.,  long.  141°  56'  K 

Aug.  2dth.  Aurora  vinble  at  6^  40<<>  p.  il  At  7  p.  m.  s  bright  band 
partly  tinged  with  blue  and  pink,  extending  EL  and  W.,  pink  r&ya  ooi^ 
verging  to  a  ceutra  on  the  band  a  little  to  the  W.  of  the  Uilky  Way. 
Grwlually  faded,  and  all  disappeared  by  8  p.  u. 

D.  Observations  at  Melbourne  Obeervatory,  lat.  S7*>  40'  S.,  long  146° 
V  E.,  by  Gbohoe  Neuhetib. 

Oil  the  evening  of  Aug.  28th  great  distnrbanoes  mad*  themselvea 
manifest  in  all  the  three  magnetio  elementa,  whiidi  became  leas  violent 
during  the  early  part  of  the  morning  of  the  2Qth.  At  4  a.  u.  Aug.  2!Kh, 
tbe  horiiontal  intensity  was  0-0020  below  the  mean  for  the  prerioos  tea 
days,  and  than  increased  until  ^  60<"  a.  u.  when  the  disturbaneea  as- 
sumed so  violent  a  character  that  the  intensity  at  times,  and  the  inolinv 
^on  very  frequently,  could  not  be  re^stered,  the  scales  bwng  out  of  the 
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field  of  Uw  tdtaoope.  At  8^  S?"  a.k.  th«  horuontal  iatenutf  «a* 
<H}284  below  the  mean  above  referred  to,  ebowing  »  deereaee  of  0-0264 
in  the  wprnx  of  ooe  hour.  The  variation  of  the  needle  mderweDt  similar 
obangea,  decmasiag  rapidly  until  9^  Sb'^,  when  it  «■*  3S  minutes  below 
the  mean  for  the  ten  dajs  mentioned  above.  After  8  ^.  ic  the  magnetio 
iastnnienla  were  registered  every  miavte.  The  following  table  oontaina 
the  means  for  declination  and  horizontal  inteuiity . 

OmIUmUob.  Horiuatil  Inuniltr- 

Between  7""  and  81"  a.  m.      8=  24'-20  2-362«4 

"         8    "     8      "  8    22  '2$  3*83677 

"        9    •*  10      "  8      8-62  2-85073 

"       10    «  11      *  8    U-OO  2-84711 

"       11     "  12      "  8    22-86  2-84988 

"       13     "     1    r.iL      e    34-38  8-8S160 

"         1     «     3      "  6    87  -54  2-86S39 

2     "     8      «  8    37-40  S-8B766 

"         S     *    4      "  8    88  •4«  2-84868 

«         4*6"  8    86  •88  8-86479 

«         6     "    6      "  8    84-41  3-86412 

He  above  fignrea  do  sot  give  the  gresteet  ranpe ;  that  for  declination 

being  1'  8'-8 ;  and  for  intensity  0-08197  of  the  absolnte  unit 

At  e""  lO"  p.  H.  the  first  tracee  of  an  anrora  were  obeerved  towarda 
BJS.  by  S.  "Die  Inmiuous  appearance  increased  rapidly,  spreading  to- 
wards S.W. 

8"  40"  P.  u.  A  roar  color  appearing  oa  the  cknids  in  B.G.  and  8.W. 
by  W. 

6*60°.  Splendid. aurora.  Red  rtreamen  very  bricAt,  SJ!.,  S.W., 
and  W.  by  S.  visible  to  an  altitude  of  60"  or  90".  One  very  bright 
whitish  streamer  in  6.W.  by  S.  looking  as  if  there  were  a  thin  red  cur- 
tain before  a  beautifol  white  luminous  curtaia.  Lower  edge  about  12** 
above  the  horizon.  Well  defined  in  8.  by  W.  and  85.W. ;  upper  por- 
tion scarce  visible  at  45".  The  folds  of  Uie  luminous  curtain  and  ^e 
red  streamers,  if  produced,  would  probably  meet  one  another  about  10° 
8.  of  the  zenith. 

7''  16'"  p.  H.    Aurora  fodiug  away.    Bed  patch  in  8. 
7"  20"  p.  u.    Red  color  disappeanng  from  8,  to  S.W.  giving  place  to 
white;  at  the  same  time  the  white  in  8.S.K  becoming  reddish. 

7h  gjin  p_  n_  gjy  i^  south  becoming  very  bright  and  white.  Low 
bank  of  well  defined  cumulo-stratus  6°  to  6"  above  the  horiion. 

?'>  23'°  P.M.  A  well  defined  arch  of  white  light  10°  to  12°  high 
above  the  bank  of  cloud  before  mentioned,  extending  from  8.8.E.  to 
■W.aW.  being  briehtest  in  W.8.W, 

V"  30™  p.  M.     Very  faintly  red  in  8.E.    Two  pink  streamers.    Two 
whitJBh  streamers,  one  in  the  Eodiac,  and  the  other  through  the  cross. 
1"  S4'  p.  M.     Faint  ro^  light  in  E.S.E.  nearly  as  high  as  the  zenith. 
7>>  iS"  p.  M.     White  streamere  in  S.W.  by  W. 
Yh  49™  p.  M.    A  large  patch  of  very  bright  light  in  S.E^  -white  below, 
reddish  above. 

7'*  60™  p.  M.  A  white  luminous  cloud  appearing  in  S.W.  About  80^ 
high,  below  the  southern  oroas,  a  rosy  stieuner  in  8.E.  by  £.  very  tunt 
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7>>  £5"  p.  v.  The  white  and  red  light  Id  S-E.  iscreatiDg  in  tffightnr— , 
yelloirisb  white  below,  and  red  above.    Top  40°  high. 

8"  Z'^  Y.  K.     Lamiiiouly  in  8.K  almost  gone,  eapeoiall^  the  red. 

gti  2om  p,  H.  Rosy  arc  from  R8.K  to  W.  \>j  N.,  paving  nearly 
through  the  leoith. 

gb  5Qm  p,  ]t.  Three  red  Btreamera  in  BJL  yerj  bright,  and  aeTeral 
white  onw  in  S.W. 

18»  15°>  A.  M.  Bright  broad  atreamerB  S.6.W.  to  S.W.  partly  oorered 
with  clouds. 

12b  4QDI  ^  iL    Luminosity  id  S.  and  S.W.  25°  high. 

2"  IS-"  A.  M.     Luminosity  from  S.S.K  to  W.,  brigbtart  in  8S.W. 

The  magnetic  disturbanoee  continued  with  more  or  less  intenuty  until 
4  1.  H.  Aue.  30th. 

.  During  tiie  whole  of  the  2Qth  the  instruments  of  the  electric  telegraph 
were  disturbed  to  such  a  degree  as  to  interfere  with  the  working  oi  tha 
lines  extending  orer  New  &inth  Wales,  Adelaide  and  Victoria.  This 
effect  was  similar  to  that  produced  by  atmospheric  electricity. 

£.  ObserratioQa  at  Ballaarat,  lat.  S?"  S6'  S.,  long.  143°  61'  K 

Aurora  vinble  Aug.  29lh  at  6''  4C'°  v.  u.  It  gradually  spread  to  the 
east  and  formed  a  magnificent  arch,  the  colors  of  which  were  red,  green 
and  violet  The  rays  of  light  were  distinct  and  beauUful.  The  southern 
portion  of  the  s^  was  illuminated  until  7"  SO^^  suffidently  to  cast  it 
shadow. 

F.  Observations  at  Longwood,  lat  86°  64'  8.,  long.  145°  41'  K 

At  6^  10'°  F.  M.  Aug.  29th,  an  aurora  appealed  from  a  dnsky  line  in 
the  S.W.  part  of  the  horizon,  which  gradually  ascended  with  a  tremulous 
motion  towards  the  secith,  assuming  all  shapes  ^and  varieties  of  oolor, 
&om  a  pale  red  or  yellow,  to  a  deep  vermillion,  and  extending  to  th« 
N.E.,  serving  to  illuminate  the  earth,  until  ita  disappearance  at  7"  16™  p.m. 

0.  Observations  at  Sandhurst,  lat  36°  48'  8.,  long.  144°  24'  £. 
Aurora  very  brilliant  from  7  p.  v.,  Aug.  29tb,  until  a  little  after  mid- 

H.  ObeervationB  at  Beechworth,  lat,  36'  22'  8,  long.  14«°  62'  E. 

Aug.  29th.  Aurora  visible  for  nearly  an  bour  and  a  half,  commencing 
about  5''  45°'  p.  iL,  gradually  increasing  in  beauty  and  brilliancy  of  tint 
until  shortly  before  T'>,  when  the  rays  becanie  gradually  indistinct,  dis- 
appearing at  about  7"  16™  p.  k.  During  the  i^ole  day  the  telegraph 
wires  were  strongly  afifocted. 

1.  Ob»er?ationB  at  Sydney  Observatory,  hit  83°  62'  8,  long.  161°  12'  E, 
made  by  W.  Scott. 

The  aurora  was  first  noticed,  Aug.  29th,  at  7'^  20'"  p.  u.  and  continued 
visible  for  about  half  an  hour,  when  it  gradually  faded  away,  and  tli» 
sky  became  rapidly  covered  witit  clouds.  I  was  in  the  act  of  observing 
a  transit  of  the  Pole  star,  when  I  was  struck  with  the  redneea  of  tha 
southern  sky.  On  looking  out  I  was  surprised  to  find  a  considerable 
portion  of  the  southern  sky  in  a  glow  of  red  light,  similar  to  that  which 
aometim«e  precedes  the  rising  of  the  sun.  This  r^  light  formed  a  toler- 
ably regular  arch  from  E.SJL  to  W.S.W.,  extending  in  depth  Jrom  the 
south  pole  to  within  a  few  degrees  of  the  horizon.  There  was  a  partial 
break  to  the  S.S.W.,  and  in  some  places  there  were  radiating  stieataa  of 
light  brighter  and  of  a  lighter  red  tJum  the  reet 
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Aboat  10  A.  u,,  Aug.  29tb,  the  wires  of  the  electric  telegrapli  were 
■eiied  with  sn  uDaccounUble  fit  of  restiveneBa,  They  did  act  Hltogetber 
refuse  to  work,  but  acted  irregiilHrly,  the  adjiutmeat  of  the  instrument 
alteriug  so  frequently  that  it  whs  almost  impossible  to  get  any  continuoiu 
memage  through.  Tbi>  state  iuled  until  the  evening,  when  the  wiiea 
began  to  work  bettw. 

From  the  pre<:edine  observations,  and  from  those  wbicb  hare 
been  heretofore  publiBned  in  this  Journal,  it  appears  that  the  re- 
markable auroral  display  which  prevuled  throughout  a  large 
? onion  of  the  northera  hemispbere  &ooi  Aug.  28th  to  Sept  4th, 
859,  was  accompanied  by  a  display  about  equally  remarkable 
in  the  aou^em  hemisphere ;  and  the  periods  of  greatest  bril- 
liancy were  nearly  cotempor&BeouB  in  Doth  hemispheres.  In 
order  to  determine  whether  saoh  a  coincidence  is  a  common  oo- 
currence,  I  have  sought  for  some  long  and  continuous  record  wf 
the  aurora  in  the  soathem  hemisphera  The  most  comtJete 
record  of  this  kind  which  I  have  found  is  that  made  at  the  Brit- 
ish magnetio  obaervatory  at  Hobarton,  on  Yan  Dieman's  Island 
during  the  years  1841-48.  These  observations  have  been  pub- 
lished by  tne  British  Government,  and  the  first  port  of  the  fol- 
lowing table  contjUDB  all  the  instaooee  of  auroral  exhibitions 
which  I  have  been  able  to  And  in  these  volumea 

The  second  part  of  the  table  contains  the  corresponding  ob- 
servations made  at  New  Haven  by  Mr.  E.  C.  Herriok,  who  kept 
a  careful  record  (negative  as  well  as  positive,)  of  all  auroral 
phenomena  from  1837  to  185S,  except  from  Uch.  to  Sept.  1851. 
The  third  part  of  the  table-  contains  auroral  notices  from  the 
State  of  New  York,  as  published  in  the  annual  Begente'  Reports ; 
and  the  fourth  part  of  the  table  contains  auroral  notices  fiom 
the  Toronto  meteorological  observatioiis. 

L  ObirwaliimM  t^  the  Aurora  at  ScbarUm,  Van  DUmata't  Iiland,  lat.  iS°  CI'  S. 

long.  14T   t7  E. 

Magnetic  Dip  in  IMS  .  .  .  .  10°  SS'e. 


A4>«it»m«D 

3=;; 

t«i^ 

NMI»../Aiu<».. 

D.T. 

Bg«. 

IdU.  March  16, 

17  A. 

Fdnt  appearance  of  Anrora. 

March  23, 

15 

UajlT, 

18 

jDl7», 

» 

Anntra  Teij  brilliant  In  B.E. 

Del   7 

U 

Slight  Aurora  In  south. 

18^  Jan.  1, 

11 

Appeanuce  of  Aurore  to  the  sonth. 

Feb-i 

9 

Feb.  ik 

0 

J-ppeoianra  of  Aaron  In  the  lODth. 
AvorakitheioDth. 

AprUli, 

9 

AprillS, 

lS-15 

April  14, 

9 

Aorora  In  the  aonth. 

S 

9 

Aurora  In  the  south. 

9-iS 

AnroraAomB.E.toS, 

11 

Fabu  Annm  In  the  sonth. 

'A% 

7-11 

Slight  Anrora  tn  the  south. 

18 

SbudTbrisbtllgbtlntbea 

Di-M^, 

9 

Slight  Aurora  In  the  south. 

Am.  Jodil  Sen.— Skqohd  aaina,  Toi^  TyitTT,  No.  91— Jolt,  USL 
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TMte* 


B.kn.»u.l», 

IMkm^AM^n.. 

D.T- 

UM.  April  Ifl, 

April  as; 

S 

""•ISSS; 

stss 

Atiron  verr  bri^it. 

AnroTiTiiiWa. 

OeLU, 

Aurora  itUl  TMble. 

DecSa 
lBt&  HirehM, 

Anron  rtalble. 

Aurora  -rery  dlrtlnet  >t  nlgfct. 

» 

Aaron  Terr  dlrtinct  at  night. 

D«cSl, 

10 

Sll^t  riKm  of  Anron  to  tilt  BDnth. 

Dim. 


Uandiie, 
HwcbSl,  IIHD 
IhrehaS,  IDp. 
HftjlT, 
Jnlj  10,      10 
Jnljai,      10 
Doc  17, 
Jaii.1, 
ran.  ft 
Feb.  18, 
April  11, 
April  18, 
April  11,   10 
April  IB,   8l 

Mijia, 

JnnelS, 

s. 

April  IS, 
April  S6, 


r.lLTlUiit  A 


1847.    April  ao, 
AprUDl, 

OcLSB, 
OctU, 

Decaa    iA.it 

IBtR.  Harcli»,Bp.M.,_ 
April  0,  IHSOf.n 
Oct.  18,  Bi 

Not.  IS,    8 P.M., J 
DM.ai, Bi 


, Aurora;   98d,  doudf.  ■ 

M^  Anron  with  itrcunen. 
Clear.    No  Aurora  aeen  up  to  IIM  IS*. 
'.M.,  Anron  with  itreameni  SOth,  clear.  NoAtu.— 10115*. 

Clear.   No  Anrora  np  to  10^. 

Somewhat  hazj.    Ko  Atiron  up  to  10*  SO*. 

Anrora  with  atreamen. 

Raining. 
H.,  Anrotk  nachinfc  90^  aiutgdch 
IL,  Aurora  reaching  46"  altltnda. 

BaiT :  moonihtna ;  no  Anron  np  to  lOt. 

Balnhig. 

8-80  P.  M.,  Anron  with  atreameri. 
Clear.    Ko  Atu«»  np  to  11*. 

Aurora;  SM,  8 p. x.,  Anron. 

Bainlng. 
Balnlng. 
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"1841.    Usn^l^  Auron  Men  >t  FreOmk 

Kixtb  33,  Aurora  at  Ncwbenr,  Vc. 

July  SO,  Aonln  nan  at  BL  Lawnoce. 

IMS.    rnh.  1.  Aurora  »e«n  U  CoitUnd. 

Anrara  M  Albtuij,  Bocheslsr,  and  nuuij  otber  pbeet. 


Aurora  at  Halone. 
Aurora  tx  Albnnf  msd  nun;  other  pUcw. 
Aurora  *t  Rochester  lud  tntaj  otbMi  placn. 
Aurora  tt  EUlsbnrgh. 
;  K.,  Bright  Aarore  K  KTeral  placet. 
Anrora  at  North  Balem. 


Aprilll, 

April  13, 

April  14, 

April  l^ 

JnaalS, 

Jolyi      10 

flept-i 
18M.  AprillT 
1848.    B^31,  

Sept.  33,  Aurora  at  Onondaga. 

18(7.    OctSS,  AnronatBoebesterandOMeiioTk. 

Oct  M,     8  ^  M.,  Brilliant  Aurora  at  Bocbetter. 

Dec.  90,  Aurora  at  Hamilton  and  Hailco. 

1S4SL    March  M,  Aoror*  at  New  Tork,  EVedonIa,  and  man;  other  place*. 

April  6,  Brilliant  Aur.  at  Alban;,  Eoctaeater,  and  man;  other  place*. 
Not,  la,  morning,    gplendtd  Aurora  at  New  Tom. 


rv. 


1843.  Feb.  18, 
AprillO, 
AprUll, 
April  16, 
JoljB, 
Septa, 
Dec  31, 

1S41.    AprillO, 

April  as, 

184S.  Sept.  31, 
1847.  April  m 
April  31, 
Sept  94, 
Sept.  as, 
SepLSO, 

o<^ur 

Dec.19, 
18«L  HerebU, 
Aprils, 
Oct  18, 
Not.  W, 
Dec.  81. 


14*.    Brift 

_  .      ririble  fMm  e*  to  14*. 

]4*.     Brilliant  Anrora. 

»».       faint  auroral  Ilgbt  at  9*  and  1». 

Anroral  light. 

Bain. 

From  9*  to  17*  brilliant  Aurora. 

From  18*  to  1«*  Anroral  tight  in  M. 


Rain. 

Benwrkable  appeanoee  of  Aurora. 

Anrora.    Oreat  magnetic  dUtnrbaace. 

From  9*  to  1B»  Aurora. 

From  10*  to  IS*  Aurora. 

Auroral  light  through  the  clonda. 

Slight  auroral  light 


Fart  first  of  the  preceding  table  coatains  a  list  of  34  auroras 
observed  at  Hobarton.  Fart  second  of  the  table  shows  that  in 
11  of  ibtae  cases  an  aurora  was  seen  on  the  same  day  at  Kew 
Haven.  These  observations  were  not  strictlj  cotemporaneous, 
for  Hobarton  and  New  Haven  being  in  nearly  opposite  longi- 
tudes, when  an  aurora  was  seen  at  Hobarton  it  conld  not  be 
seen  at  New  Haven  on  acoonnt  of  the  presence  of  the  sun. 
Moreover,  the  New  Haven  observations  were  chie£y  made  in 
the  early  part  of  the  night;  but  in  11  cases  an  aurora  was  seen 
within  aoont  12  hounm  its  appearance  at  Hobarton.  In  several 
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cases  when  an  aarora  was  seen  at  Hobarton  it  was  dondy  at 

New  Haren,  and  there  were  eight  other  correspondtiig  cases  in 
which  as  aurora  was  seen  at  some  one  of  the  Academiea  in  New 
York,  althoagh  not  noticed  at  New  Haven.  In  four  additional 
oases  an  aurora  was  seen  at  Toronto,  when  none  was  recorded 
at  New  Haren  or  in  the  State  of  New  York. 

There  retnaiu  then  onlj  11  cases  of  auroras  at  Hobarton  £» 
which  Wfl  do  not  find  correspondins;  observations  from  one  of 
these  three  sources  in  the  northern  Eemisphere,  and  in  eight  of 
these  cases  the  akj  was  overcast  from  New  Haven  to  Toronto. 
The  following  are  the  dates  of  these  auroras,  and  opposite  to 
the  dates  I  have  placed  notices  of  auroral  or  magnetic  phenom- 
ena &om  some  station  in  the  northern  hemisphere. 

ItaU. 
1841.  Uay  17,  Unmual  magnetio  disturbance  at  Oreenwich,  Eng. 
IMS.  Jan.  1,     Unuauol  magnetic  diatartinnce  at  Oroenwieh. 

P  k  1  a     J  Unuaua)  magnetic  disturbance  at  Greenwich. 

reD.  la.    |  Aurora  at  CLrietiana,  Norway. 

May  le,  UnuHUal  magnetic  diaturbance  at  Tinoato  and  Oreenwicli. 

Deo.  31,  Magnetic  disturbance  at  Greenwich. 
1844.  April  2fi,  Unutual  magnetic  diatnrbaace  at  Philadelphia  and  To- 
ronto. 

1847.  April  21,  Unuaual  magnetic  disturbance  at  Greenwich. 
Sept.  24,  Aurora  9"  to  10''  at  Greenwich. 

Sept.  25,  Unusual  magnetic  disturbance  at  Greenwich. 
B.^  OR    {  Unusual  magnetic  disturbance  at  Greenwich. 
»«PL  ^0,  ^  ^u^„  ^^  Carlisle,  England. 

1848.  Dec.  21,  Aurora  in  Newfoundland. 

It  thus  appears  that  in  every  instance  when  an  aurora  was  ob- 
served at  Hobarton,  an  aurora  was  seen  on  the  same  day  in  the 
northern  hemisphere ;  or  there  were  observed  unusual  disturb^ 
ances  of  the  magnetic  instraments,  indicating  the  existence  of 
an  aurora  at  no  very  remote  station.  So  far  then  as  a  conclu- 
sion is  authorized  mm  so  small  a  number  of  observations,  we 
should  infer  that.whenever  an  aurora  is  seen  at  Hobarton,  where 
the  magnetic  dip  is  — 70°j  an  aurora  occurs  at  some  plaoe  in  the 
Dorthem  hemisphere  as  far  south  as  where  the  magnetic  dip  does 
not  much  exc^d  75":  in  other  words,  an  unusual  auroral  dis- 
play in  the  southern  hemisphere  is  alwaya  accompanied  by  an 
unusual  display  in  the  northern  hemisphere.  As  any  cause 
which  affects  tne  intensity  of  the  magnetism  at  one  pole  of  a 
magnet,  usually  affects  the  other  pole,  eo  an  exhibition  of  auro- 
ral light  about  one  magnetic  pole  of  the  earth,  is  uniformly 
attended  by  a  simultaneous  exnibitJOD  of  auroral  light  about 
the  opposite  magnetic  pole. 
New  HaTen,  H*?,  1801. 
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Abt.  Xm.' — Sock  Oil,  its  Geologwal  Jidationa  and  Distribution ; 
by  Prof.  E.  B.  AiTDKBWS,  Muietta  College,  Ohio. 

Mt  inveatigations  hare  been  directed  chiefly  to  the  oil  of  tb« 
coal  rooks,  ajod  I  propose  in  this  paper  to  give  some  of  my 
results. 

The  aar&oe  indications  of  petroleiim  are  oil  and  gas  springs. 
These  springs  are  found  scattered  over  a  very  lai^  area. 

It  is  donbtlesa  veil  knovn  to  scientiBo  men  that  there  are,  in 
the  West,  two  distinct  geological  formations  from  which  petro- 
leum or  rock  oil  is  obtained.  These  are  the  bituminous  coal 
meftaures  and  the  Portage  and  Chemung  groups,  (the  Waverly 
sandstone  of  the  Ohio  Reports).  The  Portage  and  Ghemang 
tocks  sweep  around  in  the  form  of  a  qnadrant  from  north- 
western Pennsylvania  into  southern  Ohio  and  south  into  Ken- 
tacky.  Upon  these  rocks  the  famous  oil  regions  of  Pennsyl- 
vania  and  northeastern  Ohio  are  located.  The  oil  regions  of 
western  Virginia  and  Bouthem  Ohio,  including  a  portion  of  west- 
em  Pennsylvania,  lie  in  the  coal  measures.  Marietta.  Ohio,  may 
be  regarded  as  near  the  centre  of  these  extensive  oil  fields. 

It  IB  well  known  that  in  the  manufacture  of  coal  oil  a  large 
amoant  of  vapor  or  gas  remains  uncondensed.  The  town  of  New- 
ark, Ohio,  has  been  lighted  for  several  years  by  the  surplus  gas 
&om  the  oil  works  there.  While  it  is  believed  that  the  oil  canoot 
be'produced  in  the  subterranean  distillation  without  the  produc- 
tion of  gas,  it  is  also  reasonable  to  suppose  that  at  the  ve^  low 
temperature  at  which  this  distillation  must  take  place,  the  iorma- 
tioD  of  gas  necessarily  implies  the  formation  of  more  or  less  oil. 
Hence  in  our  bituminous  coal  measures  a  gas  spring  doubtless 
indicates  the  existence  of  oil  in  the  rocks  below.  The  great  ma- 
jority of  these  gas  springs  are  unknown,  since  they  are  seldom 
discovered,  except  when  they  appear  in  streams ;  and  probably 
the  same  may  be  true  of  oil  springs,  since  the  soil  would  absorb 
the  oil  and  in  only  a  few  cases  would  it  be  detected.  I  have 
assumed  that  t^ie  oil  is  the  product  of  the  distillaUon  of  bitu- 
minous strata,  at  low  temperatures,  ^his  theory,  which  is  a 
modification  of  the  old  one  of  distillation  (at  high  temperatures), 
has  recently  been  brought  forward  by  Prof.  J,  S,  Newberry  and 
has  received  the  sanction  of  many  of  our  most  eminent  chemists. 
The  chief  objection  to  it  is  the  &ct  that  the  coal,  cannel  and 
bituminoQS,  m  onr  oil  regions  gives  no  evidence  of  having  lost 
any  of  its  full  and  nonnal  quantity  of  bitumen  or  hydrocarbous. 
For  example,  at  Petroleum,  Bitchie  Co.,  Va.,  where  strata  have 
been  brought  up  by  an  uplift  irom  several  hundred  feet  below, 
seams  of  oannelaud  bituminous  coal  appear,  which,  if  judged 
'bj  the  standard  of  Nora  Scotia  or  English  ooals,  have  lost  none 
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of  their  bitiimuious  properfaea.  The  canuel  coal  although  some- 
what earthy,  yielda  from  forty  to  sixty  gallons  of  oil  to  the  toa. 

The  other  theory,  that  the  oil  was  produced  at  the  time  of  the 
origiDal  bitnminizatioD  of  the  vegetable  or  aaimal  matter,  has 
many  difficulties  in  its  way.  If  the  oil  were  formed  with  the  bitu- 
men of  the  coal,  we  should  expect  that  wherever  there  is  bitumia- 
ous  coal  there  would  be  corresponding  quantities  of  oil.  This  is 
not  so  in  fact,  for,  as  will  be  seen  presently,  there  is  no  oil  except 
in  £saures  in  the  rocks  overlying  the  bituminous  strata,  and  these 
fissures  can  be  shown  to  have  been  made  since  the  coal  strata 
became  bituminized.  Again,  upon  this  theory  it  will  be  difficult 
.  to  explain  the  large  quantises  of  inflammable  gas  always  accom- 
panyiag  the  oil.  If  it  is  generated  exclusively  from  the  oil, 
then  we  should  expect  to  find  the  quantity  of  oil  least  where  the 
gas  springs  have  for  ages  been  the  most  active,  but  at  such  places 
Uie  oil,  instead  of  being  wasted,  is  the  most  abundant. 

That  the  oil  is  accumulated  in  fissures  in  the  rocks  and  that 
these  fissures  are  more  or  less  vertical  there  is  abundant  pro(^ 
The  oil  in  the  same  neighborhood  is  found  at  very  difierent 
depths.  It  is  very  seldom  that  two  adjoining  wella  strike  the  oil 
at  the  same  distance  below  the  surface.  The  accompanying  dia- 
gram shows  the  relative  depths  of  oil  wells  on  Burning  Spring 
Bun  in  Wirt  Co.,  Ya.    It  is  evident  that  in  this  case  the  oO  is  not 


Fig.  ]  ibowi  tin  relatiTe  depth*  at  tlie  large  velli  in  Bonur^  Spring  Run. 
contained  in  aDything  like  a  horizontal  reservoir.  The  &moaB 
LewellvD  well  marked  No.  2,  struck  an  oil  fissure  at  one  hundred 
feet,  wnile  the  Athens  compaiiy's  well  marked  8,  struck  a  large 
vein  at  two  hundred  feet.  Tlie  oil  in  the  first  is  said  to  stand 
at  41°,  (Beaum^)  while  that  of  the  latter  stands  at  38°.  Oq  Duct 
Creek,  Washington  Co.,  Ohio,  wells  very  near  each  other  show 
a  difference  of  ten  degrees  (Beaum^  in  specific  graviQr. 
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At  Smith's  Ferry,  in  Western  Penaylvania,  on  the  Ohio  River, 
much  of  the  oil  is  of  a  light  etniw  color,  while  it  is  said  other 
wells  yield  an  oil  of  the  more  usual  dark-greenish  color.  On 
the  same  lease  of  land  and  within  six  or  eight  rods  of  the  well 
marked  8  in  the  previous  figure,  is  a  well  two  hundred  and 
fifty  feet  deep.  The  oil  from  this  well  is  not  only  different  in  its 
specific  gravity  from  that  in  the  other,  but  the  deepest  well  con- 
tains fresh  water,  while  the  other  contains  salt  water.  From 
these  and  similar  fecte,  it  is  evident  that  the  oil  is  in  distinct  and 
separate  fissures  and  that  these  are  vertical  rather  dian  hori- 
zontal. 

The  contents  of  these  fissures  are  generally  water,  at  the  bot- 
tom, oil  Boating  upon  the  water,  and  gas  filfmg  the  apace  above 
the  oil.  Where  the  gaa  finds  an  outlet  through  a  crevice  in  the 
overlying  rocks,  there  is  produced  a  gas  spring.  When  the  water 
finds  an  outlet  it  carries  the  oil  with  it  and  an  oil  spring  is  the 
result    I  have  found  oil  springs  high  up  on  hill  sides. 

An  oil  fissure  may  be  struck  9 

at  any  point.  The  following 
figure  will  illustrate  this.  The 
letter  a  (fig.  2)  shows  the  posi- 
tion of  a  well  which  strikes 
near  the  top  of  a  fissure  and 
in  that  part  which  is  filled 
with  gas.  The  gas  rushes  up 
but  no  oil.  If  again  the  well 
is  bored  at  h,  it  will  strike  oil, 
and  the  gas  peat  up  in  the 
upper  part  of  the  fissure  will 
force  the  oil  up  through  the  well  b.  There  are  several  oil  wells 
on  Little  Kanawha  in  which  the  gas  has  forced  up  very  large 
quantities  of  oil.  The  action  of  the  gaa  however  soon  becomes 
fitful  and  intermittent.  If  again  the  well  is  bored  at  c,  it  will 
strike  that  part  of  the  fissure  which  contains  water.  In  such 
case  oil  can  oe  obtained  only  by  pumping  out  the  water.  Doub^ 
less  many  good  oil  wells  are  thought  to  oe  worthless,  and  aban- 
doned because  they  contain  at  first  only  water.  If  bored  at  the 
point  c,  in  the  water  part  of  the  fissure,  water  alone  is  to  be 
expected  until  the  pump  has  been  used.  There  may  be  fioating 
upon  the  water,  higher  up  in  the  fissure,  a  large  quantitv  of  oil. 

If  the  oil  is  found  in  fissures  in  the  rocks,  it  is  natural  to  sup- 
pose that  in  those  places  where  tlie  fissures  are  the  most  numerous 
and  largest,  ^e  oil  would  be  formed  in  the  largest  quantitv. 
This  antecedent  probability  is  fully  verified  by  the  facts.  The 
rocks  of  Western  Virginia  and  Southeastern  Ohio  may  be  divi- 
ded into  three  classes,  those  which  are  almost  entavly  norisumiai, 
those  which  kave  a  dip  o/Jrom  fifieen  to  forty  feet  th  &e  vatt,  and 
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those  which  are  hr(^xn  and  diaJocaiad  by  an  upUJt  The  strata  from 
tbe  Ohio  Biver  at  Parkersburg  up  tke  Little  Ksoawha  to  within 
a  few  miles  of  tlie  great  oil  wells  are  very  aoarly  hohsontal  and 
probably  oootain  few  figsurea  except  saoh  as  may  have  been 
produced  by  the  drying  and  sbriiikiDg  of  the  rocke.  There  is 
not  to  my  knowledge  a  aiogle  produoUve  oil  well  in  that  region 
although  a  largs  number  of  wells  hare  been  bored.  The  com- 
pact and  unbroken  clay  shales  and  other  strata  rest  upon  the 
deep  bituminous  strata  and  furnish  no  apaoes  through  which  the 
oil  vapor  could  rise.    Probably  do  such  vapor  is  formed. 

On  the  Great  Kanawha  Biver,  at  Fomeroy  and  vicinity  on  tiie 
Ohio  Biver,  in  AtbeoB,  Morgan,  Noble,  Washington  and  other 
counties  in  Ohio,  looated  on  the  coal  measures,  the  rocks 
have  more  or  less  dip  and  contain,  as  a  probable  result  of  the 
uptifting  force,  many  fissures.  These  oonntiee  all  furnish  oil — 
Noble  and  Washington  in  considerable  quantities.  Tbe  salt 
wells  on  Great  Kanawha,  at  Pomeroy  on  the  Ohio,  on  the  Hock- 
ing and  Muskingum  Bivers  and  an  Duck  Greek,  revealed  more 
or  leas  oil 

But  it  is  in  regions  where  the  strata  have  been  the  moat  dis- 
turbed and  where  the  fissures  are  the  moat  aumerous,  that  tbe 
most  oil  is  found. 

I  have  recently  traced  a  most  interesting  line  of  uplift  and 
dislocation  from  the  eastern  part  of  Washington  county,  Ohio,  to 
beyond  the  great  oil  wells  on  the  Little  Kanawha  Biver.  The 
direction  of  it  is  nearly  north  and  south.  It  makes  an  angle  of 
about  40°  with  the  general  course  of  the  Alleghany  Mountaina, 
As  seen  in  Ohio  it  presents  a  well  marked  anticlmal  axis  but 
with  the  eaBtem  slope  more  steep  than  the  western.     Near  the 


SectioD  OD  Uw  Ohio  in  -rUimtj  of  NawclTi  Km. 

anticlinal  lines  at  A,  Sg.  8,  are  oil  and  gas  springs.    A  few  milea 
south,  on  Cow  Cre^,  Va.,  it  is  seen  as  represented  by  fig  4.     At 


a  0am  Cnak,  Ta. 

the  antidiDal  line  an  gas  and  oil  sprinas.  Fifteen  or  twentf 
milea  fiutber  aoaXh,  near  Petroleum,  Bitcue  Ca.,  Ya.,  the  uplift- 
ing force  has  been  greater  and  the  strata  have  been  broken  apart 
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and  oow  stand  on  each  side  at  an  afigle  of  abont  50". 
represented  by  the  iDclined  strata  B  and  C  in  fig.  o. 


They  are 
At  D,  are 


IT  Petrolenni  Station,  N.W.  Va.  R.R. 

seen  strata  from  below,  which  have  been  forced  up  and  wedged 
in  between  B  and  C,  They  have  been  bent  by  tne  great  force 
to  which  they  have  been  subjected.  These  strata  contain  seams 
of  caonel  and  bituminous  coal  and  are  altogether  new  to  me. 
At  A,  just  within  the  steep  rocks  on  the  east  are  gas  and  oil 
springs  and  some  productive  oil  wells.  At  B,  is  seen  the  mouth 
of  Oil  Bun  and  at  C,  the  mouth  of  Laurel  Fork  of  Goose  Creek, 
■where  the  rocks  of  the  western  dip  are  finely  exposed  in  a  rail- 
road cutting,  A  few  miles  further  south  and  on  the  line  of  this 
geological  distorbance  we  find,  near  where  Hughes  River  crosses 
the  uplift,  many  new  and  interesting  strata,  which  have  been 
lifted  up  from  considerable  depths.  Some  of  these  are  shown  in 
fig.  6.    At  a  we  find  a  seam  of  light  colored  compact  flint  from 


Section  oa  Hngbes  Blvcr,  Va. 


eight  to  eleven  feet  in  thickness.  At  6  is  a  seam  of  shale,  brown 
at  the  top  and  blackened  with  bitumen  at  the  bottom,  which  is 
remarkably  rich  in  fossils  such  as  Productus,  Chonetes,  Bellero- 
phon,  &c.  The  exact  equivalent  of  this  deposit  of  fossils  I  have 
nowhere  seen  in  the  outcrop  of  our  coal  measures. 

At  c,  is  shown  the  alluvial  bank  of  Hughes  River,  oat  of 
which  hirge  quantities  of  petroleum  have  in  former  years  been 
taken.  The  oil  came  up  through  a  fissure  in  the  underlying 
rock  and  saturated  a  stratum  of  sand  and  gravel.  This  stratum 
was  laid  bare  by  removing  the  superincumbent  earth  and  the 
oil  worked  out  by  hoes  from  the  water  and  saod.  This  locality, 
nest  to  the  old  Pennsylvania  Oil  Springs,  has  probably  furnished 
more  oil  than  any  other  locality  in  the  country.  A  few  welSs 
have  been  bored  in  this  region,  but  with  what  success  I  did  not 
learn,  nor  had  I  time  to  investigate  the  question  whether  they 
Am.  Joi«.  Sol— Sicokd  Suras,  Vou  XXXS,  No.  04.— Jcli,  1881, 
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were  bored  in  that  part  of  ihe  geological  distarbance,  vbere  th« 
larfCest  number  of  fiaaurea  would  be  found- 
Between  this  point  and  the  Little  Kanawha  Kiver,  the  aoticli- 
Dal  line  is  eaailj  traced,  the  rocks  inclining  to  the  east  and  to 
the  west  at  angles  varying  from  28°  to  8".     The  rocks  are  well 


D  Llttlg  Kaiuiwhk  Id  Tldnity  of  Baming  Spring  Sun. 

exposed  on  the  heads  of  Standing  Stone  Creek,  and  st  othier 
points.    On  the  Little  Kanawha,  a  section  would  be  rep^smted 


by  Qg.  7.    The  anticlinal  line,  or  centre  of  the  aplifl  a  aom  at 
A.    Near  A  and  extending  towards  B  are  the  great  cdl  wdla. 


Bee.  of  EMtem  d^  |  mll«  B.  of  Bnrnlag  SpiinK  Ron.    Dip  11°. 


They  are  exactly  where  the  largest  number  of  fissures  would  be 
made  by  the  uplifting  force.     The  accompanying  figures  8  and  9 
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diov  the  vesteni  and  eastern  Avp^  of  the  aotidiiiBl.  To  the 
iDtelligfiat  tad  of  E.  H.  Moore,  Esq.,  of  Athena,  Ohio,  I  am  in- 
debted for  the  following  map  of  the  oil  region  of  Little  Kanawha. 
The  directions  and  couraee  were  taken  acoorately,  the  distances 
opij ^^proximately.  It  is  so  far  as  1  know  the  only  map  of  that 
district    The  wells  are  on  the  north  bank  of  the  nver  and  on  a 


little  tributary  called  Burning  Spring  Bun.  The  hills  in  this 
r^on  are  very  high.  The  valleys  are  all  valleys  of  erosion. 
The  three  angles  marked  a  indicate  the  position  of  the  weatern 
slope  of  the  rocka.  On  Nettle  Kun,  the  dip  is  21*,  at  the  other 
points,  somewhat  less.  At  the  points  marked  c  are  ledges  of 
rock,  seen  in  the  bed  of  the  river  at  low  water,  produced  by  the 
harder  of  the  inclined  strata. 

At  b  the  angle  indicates  the  dip  of  the  strata  to  the  east.  The 
rocks  are  there  inclined  at  an  angle  of  11".  At  d  another  ledge 
of  rocks  is  seen  in  the  bed  of  the  river  made  by  hard  strata  in 
their  eastern  dip.  The  central  line  or  axis,  between  the  two 
slopes,  runs  nearly  north  and  south,  and  along  this  line  the 
productive  wells  are  found.     Thus  far,  the  oil  is  obtained  only 

,       Co<,3lc 


8!^     E.  B.  Andrewi  on  the  Gmlcgical  Relathna  of  Rock  Oil. 

iA  a  narroff'  nuge  extending  north  and  soutb,  and  little  more 
tban  one  hundred  and  twenty  rods  vide.  On  the  West  of  this 
range  many  wells  have  been  bored  vitfaont  sncoess.  Tba  exact 
limit  of  the  oil  on  the  Eaat  is  not  yet  known, — but  wells,  now 
beiD^  bored,  will  Boon  determine  it.  The  oil  fissures  are  strack 
at  different  depths,  as  has  been  already  shown,  conseqaently 
there  is  no  such  thing  aa  an  "  oil  rock  "  as  many  suppose.  Tho 
oil  is  found  in  any  kind  of  stratuTn.  £ach  oil  fissure  donbflesri 
extends  vertically  or  nearly  so,  throngh  many  different  strata. 

These  wells  have  been  unparalleled  for  the  quantity  of  oil 
produced.  Many  of  them,  when  first  bored,  poured  out  the  oil 
in  torrents,  the  oil  being  forced  up  by  the  pressure  of  ffa. 
Hundreds  of  barrels  were  obtained  Irom  a  well  in  a  few  hours. 
The  Camden,  LeweUyn,  Weare  and  Harper  weils  and  doubtless 
others,  are  fine  illustrations  of  this.  They  yield  a  marvelloua 
quantity  of  oil.  In  many  wells  the  oil  is  entirely  free  ft«m 
water  and  passes  directly  from  the  well  into  barrels  for  shipment. 
The  oil  varies  in  specific  gravity  from  32°  to  42°  (Beanme.) 

The  oil  is  evidently  the  accumulation  of  long  ages.  The 
valleys  of  erosion  which  cross  this  line  of  uplift  in  almost  every 
direction,  and  which  have  been  produced  by  the  drainage  of  the 
rMns  falling  upon  the  surface,  show  that  the  uplift;  an3  conse- 
quently the  fissuiiea  underneath,  have  existed  for  a  vast  period 
of  time.  It  is  therefore  probable  that  during  this  long  period 
the  work  of  accumulation  has  been  going  on.  If  this  is  tiiici,  U 
will  follow  that  when  a  fissure  is  once  exhausted  of  oil,  it  ma/ 
well  be  abandoned,  as  it  will  take  a  geological  period  to  refill  tfc 
The  original  indications  of  oil  in  this  region  were,  as  I  learn, 
only  the  gas  springs,  of  which  there  were  two  on  Burning  Spring 
Hun.  Both  of  them  are  now  destroved  bv  wells  that  hare  tti^en 
away  the  gas.  A  salt  well  bored  at  th6  motith  of  Bofning 
Spnng  Run,  many  years  ago,  yielded  a  larga  quantity  of  oil  ana 
it  was  this  salt  well  which  cans^  attention  to  he  directed  to  tins 
locality,  now  so  famous. 

I  have  thus  shown  some  of  the  geological  relationa  of  the 
oil  here  in  the  upperpart  of  the  coal  measures.  The  honnontai 
strata  in  Wood  and  Wirt  counties,  Va.,  are,  I  think,  the  highest 
in  the  series.  Containing  few  fissures,  the  chances  of  finding  <h1 
in  them  is  necessarily  very  small. 

The  inclined  rocks  with  a  dip  of  irom  fifteen  to  forty  feet  in 
a  mile,  contain  more  or  less  fissures  and  consequently  yield  more 
or  less  oil.  It  is  in  these  inclined  rocks  that  the  prodactire 
wells  on  Duck  Creek,  0.,  at  McConnelsville,  Pomeroy,  &a,  are 
obtained. 

In  the  broJcen  rocks,  as  fbnnd  along  the  central  line  of  a  great 
uplift,  we  meet  with  the  largest  quantity  of  oil.  It  would  appear 
to  be  a  law,  that  the  quantity  of  oil  is  in  a  direct  ratio  to  the 
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amount  of  fissures.  By  Haia  law,  tlie  great  wells  oa  Little  Ka- 
nawha ate  flaaitj  explained.  With  so  muok  room  ibr  expaosioo, 
the  hydro-oarboos  of  ths  coal  and  ^taminoue  strata  uimerneath 
have  risen  in  the  form  of  vapor  and  during  loug  geological  ages 
have  been  filling  the  fissures  with  oil. 

^ce  writJDg  the  abore^  I  have  examined  the  B«porl  of  the 
Geol.  Survey  of  Kentucky,  vol.  iii,  and  find  that  the  oil  region 
which  lies  in  Cumberland  county  sDd  in  several  adjoining  coun- 
ties, is  probably  situated  upon  a  line  of  peculiar  disturbance. 
Mr.  Owen  states  that  "  the  principal  axia  of  disturbance,  already 
menticHied,  which  passes  in  a  southwest  course  through  Lincoln, 
Casey,  BuaseU  and  Cumberland  into  Monroe  oounty,  probably 
crosses  the  Cumberland  (river)  at  the  Riffle,  near  the  Turkey 
Biver  Bend,  where  a  dip  of  about  4"  was  observed  at  the  head 
of  the  Rififle  in  a  direction  of  50°  east,  while  a  reversed  dip, 
north  60°  west,  at  about  the  same  angle  was  noticed  near  the 
foot  of  the  Biffle."  A  careful  examination  might  show  that  the 
fissures  containing  oil  in  this  region  are  to  be  found  chiefiy  along 
the  line  of  tbia  disturbance. 

Of  a  locality  in  Cumberland  county,  Mr.  Oven  thus  writes : 
"On  Crocus  Creek,  the  blue  limestone  dips  2°  to  the  northeast; 
a  short  distance  up  Puncheon  Camp,  the  slate  dips  at  an  angle 
of  about  1°  in  a  course  south  20°  west,  while  not  far  off,  on  the 
Creek,  it  dips  with  about  the  same  angle  in  a  course  north  10° 
to  20°  east.  Hence  it  is  evident  that  the  dip  is  very  irregular." 
On  Crocus  Creek  and  on  other  streams  in  that  region  large 
quantities  of  oil  were  found  many  years  ago  in  boring  for  salt 
water.  From  all  I  can  learn,  withont  visiting  the  region,  the 
oil  18  found  chiefly  in  the  blue  limestone  and  below  the  black 
shale.  The  oil  is  light  in  ite  specifio  grAVity,  while  oil  from 
similar  locations  in  the  geological  series,  in  Ohio,  is  very  thick 
and  tar-like. 

The  oil  from  the  coal  measures  varies  in  specifio  gravity  from 
perhaps  20°  to  62°  (B.)  Oil  frbm  Pomeroy,  0.,  standing  at  51°  B. 
Durns  freely,  and  with  brilliant  Same,  without  distillation. 

The  heavier  oils,  such  aa  are  not  profitable  for  distillation, 
afford  a  very  superior  lubricating  oil.     Hence  the  demand  for 
heavy  as  well  as  light  oils  will  doubtless  be  very  great. 
Uuietta,  Oblo,  H»7  20,  ISOl. 
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Art.  XIV.— On  the  OryttaSim  Form  of  the  Hydrate  i^Magimia 
frorA  Texas  in  I^ntt/lvania ;  by  uiiOBQE  J.  Bbush. 

Ths  CTystalline  form  of  Brvcite  (ifgfl)  was  first  studiect  hy 
Prof.  Dana,  aod  sliowii  by  bim  to  be  rhombobedral,*  the  epeci- 
mens  examined  were  minute  crystals  collected  by  Uie  writer  ia 
the  year  1852  at  Low's  Mice  in  the  town  of  Texaa,  Pennsylva- 
nia. Since  then  crystallized  BrucUe  has  been  found  in  great 
abundance  at  Wood  s  Mine  in  Texas ;  the  crystola  vary  from  a 
microscopic  size  to  sometimes  two  or  three  inches  in  diameter, 
and  crystalline  plates  with  rough  prismatic  faces  of  a  much  laner 
size  are  of  frequent  occurrence.  The  crystals  are  generally  tbin 
hez^onal  plates  with  rhombohedral  planes  almost  obliterating 
the  prism ;  occasionally,  however,  the  prism  is  oblong,  the  leoctb 
■  being  two  or  three  times  the  breadth ;  they  are  symmetrically 
modified  hexagonal  prisms,  and  cannot  be  referred  to  any  but 
the  rhombohedral  system. 

In  a  recent  article  in  the  Journal  fur  prakliacke  C/temie,  Ixxxii, 
868,  R.  Hermann  deecribea  the  Texas  mineral  under  the  new 
name  TexalUe,  and  attempts  to  show  that  its  form  is  monoduaic, 
and  that  hydrate  of  magnesia  is  consequently  dimorphoos.  To 
establish  this  important  conolnsion  Hermann  gives  four  crys- 
tallogr^hic  measurements  (approximative,  doubtless,  as  only 
full  degrees  are  noted),  besides  an  examination  of  the  optical 
properties  of  the  mineral,  and  an  analysia.  The  analysis  proves, 
what  has  been  already  so  well  known,  that  the  Texas  mineral 
is  hydrate  of  magnesia  free  from  carbonic  acid,  and  contain- 
ing a  small  amount  of  manganese.  The  optical  examination 
was  made  by  Dr.  Auerbach,  and  in  his  communica^on,  quoted 
by  Hermann,  he  distinctly  points  out  the  fact  that  with  polar* 
ized  light  the  mineral  has  the  properties  belonging  to  the 
rhombohedral  system;  the  only  point  upon  which  the  suppoeed 
dimorphism  rests,  then,  ia  the  measurement  of  the  angles. 
Hermann  finds  that  the  angle  between  the  basal  plane  va^four 
similar  lateral  planes  is  90° ;  this  is  sufficient  to  prove  that  the 
crystal  cannot  be  monoclinio,  for  this  angle  corresponds  to  a 
right  prism,  and  is  im  impossibility  in  the  moQOcbnic  system. 
Besides  the  basal  and  the  four  lateral  planes  here  referred  to, 
the  crystal  described  by  Hermann  contained  two  other  planes 
on  the  acute  angles  of  the  four-sided  prism,  making  with  the 
basal  planes,  the  angles,  according  to  his  measurements,  116° 
and  157°.  The  specimen  examined  by  Hermann  was  moat 
probably  one  of  those  distorted  crystals  so  frequently  met  with 
in  micaceous  minerals.  In  some  hundred  or  more  specimens 
from  this  locality  which  I  have  examined,  the  crystals  are  dis* 
•  TliU  Journal,  [!],  ivii,  83. 


zecbvGoogIc 


....        ,    .Corre^oTtdcTice  of  J.  Ificklis. .  95  . 

tinctly  bexagona],  with  the  rhombohedml  planes  S  and  —^R, 
in  some  cases  entirely  obliterating  the  prism.  The  angles  meas- 
ured were  as  follows:  0 :  .K  119°— 120%  0: -^B  UQ"  iO', 
1: 1120°,  0:190°. 

The  proof  of  the  rhombobedral  character  of  the  mineral  is 
therefore  abundantly  demonstrated.  The  fact  that  Dr.  Auer- 
bach's  examination,  of  the  optical  characters  of  Herniaon's  min- 
eral referred  it  to  the  rhombokedral  system,  would  naturally 
have  led  one  to  be  cautious  in  drawing  the  conclusion  that  it 
vas  dimorphous.  This  supposed  anomaly  between  the  optical 
characters  and  the  crystalline  form  is  entirely  set  aside  by  the 
facta  here  presented;  we  may  consequently  saiely  conclude  that 
the  assumed  dimorphism  does  not  exist,  and  that  the  so-called 
Texalite  is  ootbiug  more  than  ordinary  rhombohedral  Bracite. 

Tale  AtuljUcttl  Laboi«to>T,  IIi^  23d,  1S61. 


Art.   XV. — Corrapondence   of  Jeromt  Ificklis,  dated  JVoncy,  April 
13lh,  1861. 

Aeadimt/  of  Seitnca — Ditlribiition  of  Prixe$. — The  session  of  the  23d 
of  March  last  commeDced  by  the  distribution  of  piizes,  8Dd  closed  with  a 
enlo/;^  of  Legeodre  the  geoiQetriciao,  pronotinced  hj  Elie  de  Beanmout. 

Tke  Atlroitomieal  Pn*»  was  divided  between  five  obeervera  who  bave 
diacorwed  planets  in  the  coarse  of  the  year  ISSO. 

These  asteonomers  laureate  are : 

Lntiierof  Dilk,  whodisooTeied  C<mA>n^taMarch34, 1860;  Goldsmith, 
who  discovered  Daitai  at  ChatilloD  near  Faris,  Sept.  Q,  188D ;  CLacor- 
nac,  who  discovered  a  planet  not  jet  named,  at  Paris,  Sept,  12  ;  Fergn- 
soD,  who  discovered  Tilania  ScpL  14-16  at  Washington;  Forstet  and 
LesAer,  who  discovered  Erato  Sept,  14-16,  at  Berlin, 

Concordia  is  the  first  of  the  five  telescopic  planets  discovered  in  1660. 
It  is  remarkable  that  the  other  four  were  all  discovered  in  September, 
within  an  interval  of  five  days.  Erato  was  seen  by  Forster  and  Lesser 
while  searching  for  the  planet  which  Chacornac  had  discovered  Sept.  12. 

Lescarbault  was  not  incJnded  in  this  number,  his  c^atrvation  of  tha 
fattagt  of  a  planet  aerou  the  mn't  ditk,*  March  26,  1869,  not  having 
bwn  confirmed  by  other  observations. 

Tka  Cuviman  Prize. — This  is  a  trieDoial  prize  deigned  to  reward 
neeardies  in  the  different  branches  of  Nataral  Science  to  which  Cuvier 
was  most  devoted.  It  baa  been  awarded  three  times.  The  first  time 
to  Agaasiz  for  his  work  on  J''ottil  Fiihet ;  the  second  to  Miiller  of  Ber- 
]iQ ;  the  third  to  Owen.  Now  this  prize  has  been  awarded  to  Lton 
Dufbur  of  St,  Sever  (Department  of  Laodes],  for  his  patient  researches 
in  natural  history  prosecuted  for  more  than  half  a  century.  Following 
in  the  footsteps  of  Swamroerdam  and  Reaumur,  Ldon  Dufour  has  been 
occupied  mostly  with  the  study  of  the  organization  aud  habits  of  insects. 
*  See  tiiis  JonniHl.  [!],  Iljx,  p.  41B. 
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Id  a  long  series  of  anatomical  monograplia  he  has  eliowii  the  general 

characteristics  of  the  ititefior  structure  of  all  the  principal  representatives 
of  this  great  division  of  articulate  animals.  Residing  since  1 81 4  in  a  small 
village  at  the  foot  of  the  Pyrenees  he  has  devotwl  to  anatomical  inves- 
tigations all  the  time  which  his  profession  of  medicine  left  at  his  disposal, 
and  even  now  at  the  age  of  more  ihun  80  years,  it  is  in  researches  of  the 
same  kind  that  he  fills  up  the  leisure  of  a  green  old  ago.  The  love  of 
science  has  always  been  his  only  motive  and  the  numerous  services 
which'he  has  rendered  to  zoology  have  brought  bim  neither  riches  nor 

Among  the  worlcs  presented  for  the  Guvierian  prize  the  Academy  has 
noticed  those  of  tlie  American  Zoologist,  Girard,  upon  the  Ichthyologic 
Fauna  of  the  Wetlvm  Begiont  of  the  Nevi  World,  and  upon  the  HeptiUa 
eolleeled  durinff  the  voyage  of  Copt.  Wiikn  in  the  Antarctic  Seat.  This 
work,  Bays  the  Commission,*  is  not  unworthy  to  take  a  place  with  the 
bcauljful  and  important  works  with  which  Mr.  Dana,  the  principal  Natu- 
ralist of  that  Expedition,  has  enriched  science,  and  the  O^mmission  coo- 
eider  this  a  fitting  occasion  to  testify  publicly  the  satisfaction  which 
they  experience  in  the  zoological  studies  undertaken  in  America,  and 
that  so  great  an  undertaking  finds  there  such  powerful  encouragement. 

Chemical  Prize. — Tlic  Ist  prize  of  3600  francs  has  been  awarded  to 
Berthelot  "for  bis  researches  in  Chemistry  relating  to  the  production,  by 
synthesis,  of  certain  chemical  compounds  existing  in  living  bodies." 
The  2d  prize  of  2000  francs  was  awarded  to  Dessaignes  "  for  the  prodac- 
tioD  of  succinic,  aspartic,  bippuric,  aconitic,  fumario  and  lacemic  adds, 
by  the  transformation  of  gelatine  sugar." 

The  Report  adds  the  following :  "  In  making  mention,  at  the  present 
session,  of  the  remarkable  labors  of  Pasteur,  the  section  of  Chemistry 
wish  to  reserve  the  liberty  of  considering  them  in  their  full  extent  here- 
after, both  in  regard  to  the  past  and  to  the  future." 

It  is  here  proper  to  say  that  Pasteur,  who  has  especially  shared  the 
priiies  of  the  Academic  des  Sciences,  will  next  year  have  a  new  prize  of 
6000  francs  for  the  same  class  of  labors  which  have  been  recompensed  so 
frequently  and  in  all  forras.f  This  is  a  consoling  circumstance  proving 
that  if,  as  the  Commission  of  the  Guvierian  prize  say,  there  are  savans 
whose  labors  have  conduced  neither  to  riches  nor  honor,  the  counterpart 
is  equally  true  In  France. 

Prize  in  Experimental  Phyiiology. — ^This  prize  was  taken  by  Stilling 
(of  Cassel)  for  his  great  work  upon  the  "  Structure  of  the  Spinal  Mar- 
row." Honorable  mention  was  accorded  to  Pkilipeauz  and  Vulpian  for 
their  experimental  Researches,  "iSur  la  rigeaeration  deg  ner/t  tiparia 
det  centre)  nerveux :"  and  to  Faivre  for  his  work,  "  Sur  la  modification 
gu'  eproKvenl  apret  la  mart,  let  propriith  dea  ner/s  artd  det  muMclee  ehex 
lee  ffrenouitlet" 

Among  tba  m^lieai  prizes  we  may  mention  that  given  to  Devaine  for 
the  "  Traiti  dea  .Entozoairet  et  dts  maladiea  vermineuies  de  Vhontmt 
€t  del  ammaitz"  a  work  which  compared  with  what  had  previonaly 

■  Composed  of  Hessrs.  Flonceni,  Elie  de  Beaumont,  QeoShij  St.  Hilairo,  Serr«a> 
and  Milne  Bdwards  (reporter.) 
f  See  thU  vol.,  p.  1,  for  a  DotiM  of  Pasteur's  recent  kbort. 
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appeared,  ronni  an  era  in  science  and  in  medicine  m  &r  ai  ttiey  are  con- 
Cflsed  with  the  inteeUnea.  A  prise  was  also  decreed  to  Bergeron  toT 
hisRreatise  upon  SlomatiU  vUtreuti  da  toldala  (soldier'a  sore  mouth). 
This  is  a  contagioua  diaeaae  which  m»j  be  reproduced  with  some  modi- 
ficationa  by  inoculation;  thia  the  author  proved  upon  himself.  Accord- 
ing to  documents  collected  hj  him  it  appears  to  be  demonstrated  that 
the  a{»>earaiioe  of  nloerated  mouth  was  epidemic  in  the  French  army 
near  the  end  of  the  eighteenth  century.  It  happened  that  of  all  the 
great  armies  of  Europe,  those  of  Portugal  and  Bel^um  tt^ther  with 
the  French  army,  were  the  only  ones  in  which  this  disease  was  obeerred 
in  the  form  of  an  epidemic  The  crowding  of  sotdien  in  the  camp,  in  the 
barracks,  and  in  the  body  guard,  appears  to  have  been  the  principal  cause 
ot  the  development  and  propagation  of  this  affection.  Bergeron  has 
introduced  the  chlorate  of  potassa  in  the  treatment  of  thia  malady.  This 
method  shortens  the  period  of  the  disease,  and  if  employed  in  the  com- 
mencement  it  frequently  obviates  the  necoeanty  of  sending  the  soldier  to 
the  hoepital. 

Among  the  Docton  Laureate  of  the  Section  of  Medicine  are  also  Doty 
tors  TurcE,  and  Czermaok,  of  Vienna,  for  the  perfection  which  they  have 
given  to  the  larynffoteope  ;  and  Marey,  for  an  instrument  which  r^Tstera 
the  beats  of  the  pulse.  It  is  known  that  to  observe  the  pulsation  of  the 
artery  it  ia  neceeaarv  to  make  considerable  preesure  upon  the  vessel.  Re- 
cently Vierordt  made  experiments  of  thia  sort  with  his  tphygmograph. 
Ibis  instrumeot,  which  caused  eerious  errors,  has  been  gradually  perfected 
by  Marey,  who  subjects  the  artery  to  elaatjc  pressure  which  can  be 
graduated  at  will  according  as  the  pulse  is  more  or  less  depressed,  that 
u  to  aay,  in  proportion  to  the  greater  or  less  tension  of  the  blood  in 
the  arl«ry.  This  elastic  instrament  receives  from  the  vessels  alternate 
motions  of  elevation  and  depression,  transmitting  them  to  a  lever  which 
magnifies  them  and  expresses  faithfully  every  motion  on  an  enlarged  scale. 

SvhjeeU  propoted  for  prixet  next  year. 

The  following  are  some  of  the  aubjecta  announced  for  the  grand  prizei 
in  physical  aciencea  for  next  year : 

Isi.  Comparative  anatomy  of  the  nervous  system  of  &hes. 

2d.  The  study  of  vegetable  hybrids  in  reference  to  their  fecundity  and 
the  penwtuity  or  non-perpetuity  (J  their  ebaractertatica. 

3«L  The  changes  which  take  place  durinff  germination  in  the  conati- 
tution  of  the  tissues  of  the  embryo  and  penitperm  and  in  the  substances 
enclosed  in  these  tisauea.  Also  to  attempt  by  reliable  experiments  to  open 
a  new  course  of  investigation  upon  the  "  generations  called  spontaneous." 

Numbers  1  and  2  should  be  presented  before  Dec.  31,  1B61. 

No.  3  should  be  presented  on  or  before  Apr.  1,  1863.  Each  price  ooo- 
lists  of  a  gold  medal  of  8000  francs. 

Mtdieal  prixa. 

1st.  History  of  the  Pellagra.  (Scorbuba  Alpima  or  SUphantiant 
Ilaliea.) 

2d.  The  application  of  electricity  to  therapeutics. 

Eaidi  prize  is  one  of  6000  francs. 

Besides  these  there  will  be  prizes  for  discoveries  or  inventions  rehUing 
to  the  healing  art ;  prizes  will  also  be  given  to  those  persons  who  ihaU 
find  means  u  rendering  an  art  or  a  trade  lees  unhealthful. 

Ak.  Jon.  floL-daooKD  Smis,  Vol.  XZZn,  No.  M.— Jdi:.t,  ISO.. 
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Qnmd  Surgicai  Prk* — For  tfte  pmmatwn  of  limli  by  tit  praena- 
Iton  of  th»  periotUttm. — This  i>  &  priie  of  20,000  franix,  to  ba  aww^id, 
if  theiv  is  a  suitable  oocaaion,  in  1666.  The  following  is  aa  extract 
&odi  ^e  axplanatJoQ  of  the  object  &r  which  this  piize  ia  ofiered  u 
publisbed  by  Floareiu. 

"  Nometoos  &ota  have  im>Ted  that  the  periosteum  haa  the  power  of 
produdDg  hone.  Bacently  Bojne  remarkable  facta  ia  human  aargery 
nave  ahown  that  very  extended  portioDa  o(  bone  have  been  repio- 
dnoed  by  the  periosteum  which  remained.  The  time  appeata  to  hare 
arrived  to  call  the  attention  of  ani^geooa  to  a  great  and  novel  study  which 
ia  intereating  at  oooa  to  science  and  to  humanity.  Those  who  engage  in 
.  it  will  not  forget  that  their  labor  is  at  onoe  practical  and  that  t&ey  an 
laboring  for  man,  and  that  it  draws  no  leai  npon  their  re^Met  for  humaa- 
itj  than  upon  their  intelligence." 

The  Academy  had  decided  that  the  priie  should  be  10,000  francs. 
When  informed  of  thia  decision  the  Emperor,  folly  appreciating  the  ben- 
efits to  be  derived  from  such  progress  m  surgery,  immediately  canaed  a 
«ommnnioation  to  be  sent  to  the  Academy  that  the  priae  shonld  be 
doubled. 

The  priu  will  therefore  ba  S0,000  francs.  The  essaya,  written  in 
French,  shonld  be  presented  to  the  Secretary  of  tlie  Inalitote  beibn  the 
1st  of  April,  1866. 

UmploymtiU  of  Qlycerint  >«  Sutfftry. — ^The  first  application  of  gly 
oerine  in  the  treatment  of  disease  appears  to  have  been  made  iu  f^giand 
about  the  year  1846.  Having  been  first  employed  in  certain  diseaaee  at 
the  atiQ,  it  was  applied  by  Dr,  Demanjuay  in  the  treatment  of  womtda, 
nlcen,  and  certain  affections  of  the  genital  organs.  It  waa  afterwards 
auooeaafiilly  applied  to  the  dressing  of  wounds  and  even  to  those  which 
had  become  painful.  In  an  epidemic  of  hospital  gsngrene  which  oocomd 
at  tbe  Boapital  SL  I/>uis  at  Paris  after  having  employed  without  sno- 
cess  lemon  jaice,  nitric  add,  and  the  red  oiyd  of  iron,  Demarquay  made 
use  of  glycerine  with  a  success  surpassing  his  expectattona. 

Antagonitm  of  tit  poitoninff  tfftcU  of  tiryehwnt  a$ui  etmrt, — ^We 
have  previously  noticed*  experiments  on  this  point  made  by  Dr.  Vella  of 
Tnrin.  The  author  has  shown  that  the  curare  destroys  the  efiects  of  a 
dose  of  strychnine  which  would  produee  death  when  taken  alone  into  tbe 
stomach  or  when  injected  into  the  veins.  For  by  exhibiting  togetiiw  the 
curare  and  tbe  strychnine,  either  separately  or  previously  mingled,  far  from 
increasing  the  poisovoua  action  of  these  aubstance^  it  is  possible  to  nea- 
traliae  then)  and  cause  their  effects  to  disappear.  The  two  substancea 
do  not  exercise  any  obemical  action  upon  each  other,  from  whence  it  k^ 
pears  that  the  antagonism  of  their  poisonous  effeota  resnlts  from  action 
wholly  physiolc^cal. 

jln  unpuhluhid  mtmoir  by  LavmtUr, — The  works  of  Lavoisier  are  to 
be  published  at  the  expense  of  the  government,  and  under  the  auapicea 
of  the  minister  of  public  instruction.  Dumas,  who  has  undertaken  to 
adit  them,  has  found  many  of  his  writings  hitherto  unpublished,  ono  (rf 
vbioh  has  just  been  published  in  an  extremely  interesting  volume  enti- 

•  ToL  nix,  SBB,  Uareh,  lS<a 
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tied,  "Lafmu  d»  CUme  pnfeuia  m  IBAO,  par  MM.  i*«(iw,  (Mom-, 
.  Wurtt,  BerAOot,  SaiiUi  Claire  DnilU,  Barml  et  ZhmaaJ"  Each  tf 
thaw  Mvana  bu  prepared  s  lectDre  npoB  a  sobject  of  his  own  lelsetioii. 
We  shall  notice  these  mbjects  farther  on  in  the  biblic^rapbj' — ^we  mlj 
Btate  here  that  the  lectare  br  Dddus  u  deaigDed  to  make  knowa  two 
nnpubliafaed  doonments  whioL  he  has  discorered,  the  one  written  hj  Jm- 
voisier,  the  other  by  Leblano  the  inventor  of  the  arti&eial  aoda. 

The  paper  of  LaToisier  relates  to  the  diemical  statics  of  orguiied 
bein^  and  b  at  least  Qtlj  yean  in  advance  of  the  scientific  know^ga  of 
hia  times. 

We  all  remember  the  senaation  occasioned  at  the  appfBranoe  in  1B40, 
of  a  work  of  Dumas  and  BoussiDganh,  entitled,  "Ltfon  tar  la  lUUigue 
ektmiqvt  dtt  itrtt  orgtmisu,"  and  which  was  to  brilliaDtlr  expomided 
\>y  Damns  at  a  session  of  the  Faculty  of  Uedidne  of  Paris,  But  the  hat^ 
■  mony  whtdh  waa  thos  announced — the  discovery  of  which  waa  the  frvit 
of  twenty  years  labor — t^is  brilliant  discovery  lAvoisi«  had  kmg  before 
foreseen.  Dnmas  says,  "  Six  years  before  the  publication  of  Xa  $lmiiqat 
chtmique  da  itret  crrganiiit,  I  received  from  the  Academie  des  Soeicea 
at  the  instauce  of  the  Minister  of  Public  Instruction,  the  sppointmeBt  to 
collect  the  iaformation  necessary  for  giving  advice  in  relabon  to  an  edi- 
tion of  the  vorks  of  Lavoisier.  On  that  occanon  Arago  made  known  to 
US  the  existence  of  the  records  of  the  laboratory  of  Lavoisier,  then  in  hii 
poBseaeion,  and  also  of  writiugs  of  this  great  man  remaining  in  the  bands 
of  his  family.  These  papers  having  been  commnnicsted  to  me  I  prt^ 
ceeded  to  a  carefal  and  attentive  examinatioR  of  tb«se  noble  rehcs." 

It  was  quite  recently  while  examining  the  administrative  papera  of 
Lavoisier,  seeking  for  information  in  regard  to  the  prise  founded  by  die 
Academy  in  reference  to  the  decomposition  of  sea  salt,  for  the  pnrpoae 
of  extracting  soda,  that  Dumas  discovered  a  note,  wholly  in  the  hand- 
writing  of  JUivoisier.  This  note,  probably  written  as  early  as  1792,  k^ 
peared  to  be  the  programme  of  one  or  more  prizes  which  it  waa  pio- 
poeed  to  found  in  the  name  of  the  Academy. 

We  have  space  for  only  a  few  reflections  SD|^;ested  by  the  inteiesting 
memoir  of  Dnmas.  Seventy-five  years  after  the  hand  of  Lavoisier  traced 
those  liuee,  the  world  gains  from  them  new  evidence  of  the  genins  of 
this  great  investigator.  This  memoir  testifiea  also  the  great  modesty  of 
Lavoisier.  To  it  he  committed  in  a  way  calculated  to  conceal  hia  pei^ 
BOnality,  absorbed  as  it  waa  by  that  of  tbe  Academy,  truths  which  were 
revealed  only  a  half  century  after  his  death  and  as  the  result  of  studies 
which  employed  twenty  years  of  the  lives  of  those  who  like  Liebig  and 
others,  thought  they  had  discovered  them  for  the  first  time. 

The  following  is  the  noto  of  Lavoisier: — 

"  Vegetables  obtain  the  materials  Decessary  for  their  oi^^iration  from 
the  surrounding  air,  from  water,  and  in  general  from  the  mineral  king- 
dom. Animals  feed  either  upon  vegetables  or  upon  other  a&imals,  whi^ 
have  been  themselves  nonriahed  by  vegetables,  so  that  the  matorials  of 
which  they  are  formed  are  in  the  last  resort  drawn  from  the  air  or  bam 
the  mineral  kingdom, 

"Fioally,  fermentatioD,  putre&ction  aad  combuatioD  are  perpetually 
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ntDrnin;  to  the  atmospberio  air  ud  to  the  minenl  kinedom  tlw  snb- 
itances  which  regetablea  and  aaimals  have  borrowed  from  it.  ■ 

"By  what  proceaaee  does  oatnre  keep  in  motion  this  woDderfal  drco- 
latioD  between  the  two  kingdoma  t  How  does  she  form  aabBtuices  oom- 
bnstible,  fartneDtJble  and  putrescibls  wilh  oombiDatiou  which  did  not 
previously  po»ew  these  properties  ?  These  are  impenetrable  mysteriea. 
We  thus  dimiy  perceive  tbat  while  combustion  and  pntrefitction  are  the 
neaiu  which  nature  employs  for  returning  to  the  mineral  kingdom  the 
materialB  which  she  has  drawn  from  it  to  form  v^tables  and  animak, 
vegetation  and  animalization  most  be  operations  the  reverse  of  com- 
bustion and  pntTefaotion. 

"  It  is  therefore  to  animalization,  or  the  nutrition  of  animala,  that  the 
Academy  invites  the  attention  of  savans  of  all  nations.  Tha  Acad- 
emy doea  not  conceal  the  fact,  that  the  problem  which  it  proposes  for 
solution  embraces  an  immense  extent,  that  it  aupposes  an  analytical 
knowledge  of  those  subetances  which  serve  as  nutriment  to  animal^ 
the  alterations  which  they  unde:^  sncceeaively  in  the  canal  which  re- 
ceives them  by  the  mixture,  1st,  with  the  saliva,  2d,  by  mixture  with  the 
gastric  juice,  3d,  by  mixture  with  the  bile,  which  supposes  even  to  a  eer- 
tjun  extent  the  analytical  knowledge  of  these  different  fluids  and  faumoia. 
It  supposes  also  a  knowledge  of  the  gases  which  are  disengaged  dur- 
ing the  prooeas  of  digestion,  the  manner  in  which  digestion  nimiahes  to 
the  blood  that  which  is  thrown  off  from  it  by  respiration.  In  fine,  as 
animals  in  a  state  of  health  and  when  they  have  attained  their  full 
growth  recover  from  tba  losses  suffered  each  day  and  regain  the  same 
weight  they  had  the  previous  night,  oonsequently  the  lose  and  gain 
are  equal,  Uie  loss  being  compensated  by  the  food  which  the  *"i'"»l> 
consume  daily. 

"  The  Academy  in  thus  presenting  the  whole  scope  of  a  great  theme 
does  not  suppoee  that  any  one  who  undertakes  will  be  able  to  resolve  it 
completely.  But  the  Aotdemy  permits  each  one  to  handle  the  problem 
in  such  a  manner  as  he  thinb  convenient  and  the  prite  will  be  pro- 
claimed in  favor  of  him  who  shall  resolve  any  portion  of  the  subject  It 
liopea  moreover  to  bo  able  to  raoompense  by  its  acknowledgement^ 
those  who  undertake  the  investigation  but  do  not  obt^n  the  prize. 

"The  Academy  therefore  intends  to  repropose  from  time  to  time  the 
different  portions  of  the  same  subject  whioE  have  not  been  prerionsly 
treated." 

Dumas  concludes  his  memoir  as  follows :  "  If  it  is  asked  what  were  the 
ideas  and  opinions  of  Laroiuer  in  regard  to  questions  in  organic  chemis- 
try, we  must  reply, 

'    1st.  He  bad  discovered  the  process  which  serves  to  make  all  oi^^anie 
analyses,  viz,  their  combustion  by  oxygen. 

2d.  That  ha  had  learned  also,  as  bis  laboratory  records  show,  that 
instead  of  burning  them  in  oxygen  gas  he  was  able  to  bum  them  1^ 
means  of  metallic  oxyds,  and  instead  o?  measuring  the  resulting  carbonic 
acid  gas,  he  bad  the  means  of  w^hing  it  after  having  abaorbed  it  in  two 
successive  flasks  of  liquid-  potaasa. 

3d.  That  he  believed  the  bodiea  belonging  to  organic  chemistry  ought 
to  be  considered  as  the  ozyds  or  aoidi  <»eomp(»na  ladtoalsu 
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4th.  LuUy,  that  he  nndentood  the  principal  chuMcteriBtia  which  dift- 
tiDguiflh  the  life  of  uniTrntU  from  that  of  ptanti ;  the  character  which  pei- 
taiuB  to  eich  of  the  two  organic  kingaomB  in  the  equilibrium  of  the 
foroea  of  life;  the  part  alio  which  mioend  matter  lervea  in  organic  n&> 
tare^  combaitioQ,  and  generally  all  which  relatei  to  its  reduction." 

The  second  unpublished  document  in  this  volume  ia  by  Leblanc,  the 
inTentor  of  the  ptocess  for  preparing  soda  from  sea  salt.  This  doon- 
ment  relatet  to  the  mode  of  action  of  nitrogenous  substances  employed 


The  tunnel  of  Mount  Cenit. — We  have  frequently  noticed  this  gigan- 
tic enterprise*  the  object  of  which  is  to  pierce  uie  Alps  and  to  unite  Italy 
and  France  by  means  of  a  grand  tunnel  passing  under  the  Col  de  Frifua 
to  the  southwest  of  Mount  Cenis  and  where  it  had  a  height  of  2S49 
metires  (967fi  feet.)  We  have  seen  that  the  subterranean  passage  termin- 
ates in  Italy  near  the  village  of  BardouD^cbe  and  commencee  in  Modane 
a  small  village  in  Savoy  (in  France).  It  debouches  at  a  hundred  metrea 
above  the  road  wbich  leads  to  Turin  across  Mount  Cenis.  The  eubter- 
nnean  way  is  1838  metres  (4890  feet)  above  the  level  of  tbe  sea.  It  has 
above  it  1810'78  metres  of  calcareons  rock.  By  reason  of  this  enormous 
snperincumbent  mass,  it  is  not  poasibla  to  open  ventjladng  shafts. 
The  road  will  be  subterranean  through  its  whole  extent  and  have  no 
commnnication  with  the  free  air  except  at  its  two  extremities.  The 
length  of  the  tunnel  will  be  122S0  metres  (40,191  feet  or  a  little  more 
than. 7^  miles). 

As  yet  the  work  of  pierdng  tbe  tunnel  bag  advanced  very  slowly :  on 
tbe  side  of  Bardonn&cne  it  has  not  advanced  beyond  600  metres,  and 
on  the  side  of  Modane  where  the  rocl:  ia  harder  it  proceeds  with  a  little 
less  rapidity  and  it  haa  penetrated  only  fiOO  metres  into  the  interior  of 
the  mountain.  The  worKS  do  not  advance  very  rapidly  and  will  require 
considerable  time  for  their  completion  in  spite  of  the  labor  incessantly 
put  forth  to  perfect  tbe  means  of  excavation. 

A  problem  more  difficult  to  be  resolved  arises  from  the  necessity  of 
renewing  the  air  in  the  interior  of  the  tunnel,  on  account  of  the  reaistance 
which  the  compressed  air  meets  with  in  the  ventilating  tubes.  These 
tnbee  are  20  centimetres  (about  8  inches)  in  diameter.  The  &iction  which 
they  exert  increa«ng  in  proportion  to  the  distance  passed  over  will  be 
very  great,  perhaps  not  admitting  of  a  solution.  Tbe  question  will  be  to 
give  motion  to  machinery  in  the  tunnel  by  means  of  air  compressed  in 
reservoirs  with  walls  sufficiently  strong  as  was  proposed  in  1858  in  thia 
Journalf  as  a  motor  suitable  for  workmg  in  long  tunnels. 

OBTTCARr, — Cordier  (Pierre,  Louis,  Antoine)  died  tbe  SO  of  March 
last  at  the  age  of  84  years.  Bom  at  Abbeville  March  31st,  1777,  in 
1793  he  entered  the  school  of  pnblic  works  and  passed  in  1795  into  the 
Corps  des  Minea.  He  joined  the  expedition  to  Egypt  as  a  member  of  the 
Scientific  Commission.  He  there  executed  many  topographical  labors, 
especially  excavating  the  ruins  of  San^  (the  ancient  Tania).  On  his 
return  to  Europe  having  been  shipwrecked  npon  the  coast  of  Calabna  he 
profited  by  the  misfortune  by  studying  the  nuneralogy  and  geology  c^ 
"  ThwJonn)4[2],xxv,ih>ft.  f  Diii  [3],  xni,  p^  98. 
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thftt  {worinoe  ct  Italjr.  Rsturniiis  to  Fnnee  be  nsnmed  in  180S  his 
poiitioo  of  Eaginew.  Alvrart  nt  hU  ttudi«,  h«  condoned,  with  the  md> 
tIm  of  H>&7,  hia  reMarchw  m  miiMnUogjr  and  geology  which  were  com* 
meocAd  under  Dolomien.  In  1804  he  wai  at  tte  Canary  islands  whaie 
he  itndied  the  aetion  of  roloanoea. 

Taking  fbi  the  object  of  his  studies  a  science  which  was  then  in  its 
infiuicy,  Cordier  beoune  without  much  effort  one  of  the  foundeis  of  the 
science  of  geology.  His  investigations,  the  friendship  of  Hatiy  and  the 
protection  of  the  mineralogist  Ramond,  secured  him  admiBsion  to  the 
Academic  des  Scienoea  where  he  took  the  place  of  Hafiy  in  1822. 

Nominated  general  inspector  of  mines  in  1831  ha  thenoeforwatd  per- 
formed the  administratjve  daties  of  the  office. 

Be  was  not  without  honors  and  dignity  under  the  dynasty  of  Lonii 
Philippe,  and  in  the  meanwhile  he  preaerred  aU  his  indepraidanoe  and 
was  never  the  conrtier  of  power. 

In  the  midst  of  his  administrative  functions  Cordier  still  perfiirmed 
his  dntdee  as  Professor  ot  geology  at  the  Jardin  dee  Flant«s,  where  he 
continued  to  the  last  a  conrse  m  which  geology  was  taught  as  it  had 
been  in  182£.  Cordier  had  neglected  paleontology;  he  was  the  oldest 
engineer  of  mines  as  he  was  the  repraaentive  (^  the  old  school  of 
ffeology,  and  he  had  little  foror  for  the  new  theories  and  doctrines  vhi<di 
had  transformed  science  around  him. 

Acclimation. — Sheep. — The  Zoological  Souety  of  AocUmation  cod- 
tinue  their  labors  wi^  success,  and  find  themselves  in  correspondence 
with  dl  parts  of  the  world.  At  the  garden  of  acclimation  wnic&  was 
founded  in  the  Bois  de  Boulogne  the  Society  has  estabtisbed  weekly 
consultations  ttpon  different  questions  relating  to  acclimation  and  do- 
mestication ;  it  has  founded  prizes  many  of  which  have  been  awarded 
this  year  to  recompense  real  success.     A  number  of  these  have  been 

fiven  for  the  propagation  of  sheep  called  Qravx  dt  Mmehamp,  originated 
at  a  few  years  since  and  now  celebrated  for  its  beautiful  and  silken 
fleece.  This  race  of  sheep  nas  orimnated  about  18&0  by  a  distinguished 
cnhivator  M.  Graux:  a  iamb  having  been  bom  at  Mauchamp  with  a 
fleece  of  a  remarkable  silken  quality  be  undertook  to  obtain  a  new  race 
of  abeep  and  by  superior  iatelligeooe  he  was  successful 

At  present  the  silky  wool  called  Oram  de  Mauchamp  has  taken  an  ini- 
portant  place  in  French  industry,  and  even  in  ISSS  it  had  become  cele- 
brated. These  results  have  been  obtained  by  Davin  a  woolen  manufac- 
turer. Since  then  this  manufacturer  has  introduced  to  commerce  and 
industry  the  fleeces  of  lamai,  and  alpacas,  the  fine  hair  of  the  camel  and 
of  the  Angora  goat  introduced  into  France  and  Algeria  by  the  Society 
of  Acolimation.  The  flesh  of  the  Angora  goat  also  constitutes  an  ex- 
cellent article  of  food. 

AeeSmalion  of  i!ie  Silkinorm. — This  question,  in  which  the  Sode^ 
of  Acclimation  has  been  engaged  since  it  was  founded  continues  to  he 
studied  with  great  activity.  The  cold  and  rainy  season  of  1860  was  not 
favorable  for  attempts  at  propagating  in  the  open  air  either  the  ulkwoim 
of  the  Ailanthus  gland ulosa,  or  of  the  Bicinus ;  the  latter  of  which  has 
been  introduced  mm  the  Canary  isles.  The  difficulty  in  our  country,  ta 
to  delay  the  hatching  of  the  cocoons  until  the  Bkinos  pota  forth  leares. 
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If.  Qndrin-U&nenlle  h«a  iMen  flunked  tn  this  mtMpriM  aod  hw  mlratdj 
mot  with  Mine  lucceBs.  Thia  dcnr&bls  rMult,  of  having  a  crop  t>n\j 
in  Bommer,  has  been  realiied  with  tha  silkvonn  of  the  mulberiy  tree, 
why  has  it  not  been  obtained  with  that  of  the  Rioinus  I 

Aeeiimalion  <f  the  OttrUh. — For  a  long  time  the  poaubilitr  of  an- 
dimatiug  the  ostrich  has  been  doabted,  the  giant  of  lurds,  it  has  beea 
■aid,  like  the  elephant  the  giant  of  qaadrupedft,  refuses  to  permit  its  pos- 
terity to  be  enslaved.  This  is  an  error.  In  Algeria  in  the  garden  of  accli- 
mation the  ostrich  is  fruitful  and  rears  its  JoaoK  ••  veil  a*  at  Florenoa 
in  the  loologioal  garden  of  Frince  Demtdoff  and  also  in  the  ronl  park 
of  aficlimalJui  in  Spain.  It  remains  to  be  known  nbetber  indimuab 
bom  and  reved  in  captivity  can  eoDtiQiis  their  speues.  If  the  Society 
of  Acclimation  undertakes  the  doraestica^on  of  tbe  ostrich  it  is  because 
this  bird  fumiahea  a  great  trade,  Itt,  in  plmnes;  Sd,  in  vggt,  one  of 
which  ia  worth  twenty^one  hen's  eggs;  id,  the  flesh  is  reiy  esoeltent. 
tii»  society  seeks  to  introduce  in  France  aod  Algeria  the  Nmdtm  (Non- 
tomis)  a  small  qiedea  of  ostrich  which  lives  in  Sonth  America  ^Patago- 
nia), the  Dromi*  auoar  of  New  Holland,  which  like  the  ostrich  u  a  true 
bird  ol  prey  and  the  plnmaga  of  which  is  an  article  of  commerce. 

AeUimtUuM  of  the  CottmrPlecnt. — We  have  recently  mentioned  tilt 
■ucceesfuL  efforts  made  to  popularise  the  culture  of  cotton  in  Algeria. 
Becently  a  new  impetu  has  oeen  given  to  this  culture  which  in  18S8 
leached  1000  hectares  and  in  185fi,  1,71?.  Laborers  were  wanting  to 
'  give  activity  to  this  desideratum  of  commerce,  but  they  are  about  to  be 
supplied  by  the  iotroducdon  of  Chinese  coolies.  England  is  making 
great  eflbrte  for  the  culture  of  cotton  in  India,  in  Egypt,  at  Port  Nat^ 
and  in  China.  The  interior  of  A£ica  where  cotton  grows  spontaneously 
has  recently  attracted  attention  and  the  7S0  bates  of  very  fine  Georgia 
cotton  which  Algeria  furnished  in  1858  have  now  (April  IS,  1861)  been 
excelled. 

^tUto^rapAy.—The  following  works  have  been  published  by  Hiobrtb, 
rw  Pierre-Sarraiin,  Paris : 

Ltfon*  de  Chimin  profiuiet  en  ISftO,  I  vol.  Bvo.— We  have  spokea 
ftbove  of  this  work  in  connection  with  the  works  of  Lavoiuer. 

These  lectures  are  upon  subjects  in  which  the  several  authors  have 
mode  inveetigatioDs  or  discoveries,  viz : 
PatUur,  upon  molecular  dissimilarity. 
Cuhouri,  on  the  history  of  organic  radicals. 
Wvrte,  open  the  glycols. 
Berlhtht,  on  synthesis  in  oi;ganic  chemistry. 

ff.  St.  Claire  Seville,  on  numerical  laws  in  chemistry  and  th«  varia- 
tion of  their  constants, 

Barral,  on  the  influence  exercised  by  the  atmosphere  upon  v^station. 
DumoM,  historic  memoirs  concerning  Lavoisier  and  Leblanc. 
Paym, — Prieu  de  Ckimie  mduttrielU,  4th  edition.  3  vols.  8vo.  with 
plates, — This  fourth  edition  comprises  a  great  number  of  improvements 
introduced  in  the  chemical  arts.  The  work  is  divided  into  two  parts, 
viz,  Ist,  Chemical  arts  concerned  with  mineral  substances.  2d,  Indn^ 
trial  arts  which  deal  with  organic  substances.  The  most  important  pro- 
gren  noticed  in  this  work  is  in  relation  to  ivlphvr,  cM,  atatttekonet  guu. 


CJoogIc 


104  Scientific  InUlSgence, 

fraervation  of  wood,  mgar,  diitUiatioit,  gtlatitu,  fttptr,  tUiimuMlu^  gat, 
htuting  by  ga»,  the  frtfuminotM  eementt,  Ao. 

PicUt. — N'fMvtavx  docununtt  rtlalifi  ou  ekaitffiuftf  1  voL  4to.  witli 
plates. — Thii  Tolume  which  follows  the  greftt  work  of  P6ol«t  entitled 
"  TraiU  d«  la  Chalmr"  relatas  cepeoially  to  the  heating  aod  veotilKtion 
of  public  wtahlishmenta,  as  hospitali  and  prisons.  We  find  here  intareat- 
ing  details  in  regard  to  the  heating  of  the  Hall  of  Sciencet  of  tJia  InatitiilB 
and  of  the  celebrated  gtasswo^  of  Baccarat  Then  wn  alio  liie  uanal 
formulas  in  reUtioa  to  oooling  and  the  transmiaaioii  of  heat  through  de- 
ferent bodies. 

Payen. — Da  Suhilaneet  AUmentairet. — A  small  I2mo.  treating  of  the 
meUioda  of  IniproriDg  alimentary  substances,  of  preeerriDg  them,  and 
ftbo  of  delecting  their  adulteration.  This  is  a  synopsis  of  the  comae  of 
public  lectures  by  Payen  at  the  Conservatoire  dee  Arts  et  Metiers,  delir- 
ered  by  request  of  the  government. 

Ifeuzi. — Let  PUmUt  Indtutrielitt.  2  vols.  8vo. — This  work  follows 
a  treatise  on  fertilizers  by  the  same  author,  which  we  hare  already  men' 
tioned.  The  new  work  treats  of  the  culture  of  plants  which  fiinuah  the 
food  of  commerce  and  inch  as  Are  used  in  the  arts.  Tome  I  tjesta  ctf 
oltaginout,  plants,  tinctorial  plants,  taliferout  plants,  and  those  used 
as  eoWtfluntt,  4co.  Tome  H  u  devoted  to  Uxttle,  nmtotw,  aroMatic  and 
nwdidnal  pluts:  and  plants  which  produce  sugar  and  alcohol. 


SCIBNTIFip    INTELLIGENCE. 

I.  PHYSICS  AND  CIH»HISrET. 

(1.)  On  tht  propoffationi^  heat  in  patet. — Maqnub  has  communicated 
to  the  Royal  Academy  at  Berlin,  a  memoir  on  the  propagation  of  heat 
in  gaseous  media,  the  principal  resulta  of  which  are  as  follows: 

1.  The  temperature  which  a  thermome(«r  finally  assumes  in  a  space 
which  is  warmed  &om  above  is  different  when  this  space  is  filled  with 
different  gases. 

2.  This  temperature  is  higher  in  hydrogen  than  in  any  other  g&i. 

8.  The  temperature  is  also  higher  in  tnis  gas  than  in  vacuo,  and  the 
g^reater  the  density  of  the  gas,  the  higher  is  the  temperature. 

4.  Hydrogen  therefore  conducts  heat  like  the  metals. 

6.  In  all  other  gases,  the  temperature  which  the  thermometer  finallj 
a&sumes,  is  lower  tnan  in  vacno,  and  the  more  dense  the  gas  employed, 
the  lower  is  the  temperature. 

6.  "We  must  not  however  condnde  from  this  that  gases  do  not  conduct 
heat,  but  only  that  they  do  this  to  so  small  an  extent  that  the  action  of 
the  conduction  is  counteracted  by  the  reeistanca  which  they  oppoae  to 
the  passage  of  heat. 

7.  The  remarkable  conducting  power  of  hydrogen  is  shown  not  only 
when  this  is  freely  moveable  but  also  when  it  is  contained  between  piec«a 
of  eiderdown  or  any  other  substance  of  a  loose  texture  which  preventa 
fta  motion. 

8.  All  gases,  hydrogen  included,  offer  resistance  to  the  passage  of  rayi 
of  heat,  and  the  more  extended  they  are,  the  greater  is  this  resistance. 
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0.  or  all  gMe«,  atmosplieric  tar  or  its  constituents  CQiuJnct  beat  most 
perfeoUy. 

1 0.  The  T^Bsage  of  heat  is  difierent  according  to  the  source  from  which 
it  coroes.  The  nyt  emitted  b;  bbUrog  water  exhibit  the  greatest  differ- 
ences in  their  passage  through  different  gases. 

11.  Of  all  colorless  gases,  ammonia  transmits  the  least  beat;  after  this 
<ri«Gant  gas. 

13.  By  the  application  of  « tubes  the  Kction  of  the  rays  of  heat  oon  be 
increased  like  that  of  rays  of  licht. 

15.  Tho  character  of  the  waUs  of  the  containing  vessel  ohangee  the 
proportion  in  which  rays  of  heat  pass  through  the  gases  contained  in 
tho  tnb& 

14.  The  character  of  the  walls  also  changes  the  proportion  in  which 
the  rays  pass  through  different  gases. 

Ifi.  From  this,  it  follows,  that  rays  reflected  from  different  turfitces  are 
transmitted  by  gases,  with  different  dc^p-ees  of  facility. 

16.  Hydrogen  always  transmits  rays  from  different  sonrcee  of  heat, 
leas  easily  than  atmospheric  air. 

17.  The  marked  increase  in  temperatnre  which  a  thermometer  placed 
in  hydrogen  undergoes  when  the  gas  is  heated  from  above,  does  not 
therefore  dq>end  upon  a  greater  capacity  of  transmisMon  bat  only  on  a 
greater  oond acting  power. 

18.  The  greater  conducting  power  of  hydrogen  for  heat  presents  a  new 
argument  in  favor  of  the  anidogy  of  this  subtUnoe  to  tbe  metals. 

le.  Hydrogen  also  conducts  electricity  better  than  the  other  gases. — ■ 
Pog^.  Am.,  cxii,  351.  w.  a. 

2.  Oh  a  nsu  Unit  of  Eleetrieal  Sautaaet. — Mattiesbkh  proposes  to 
employ  as  a  unit  (tf  reustance  in  electrical  measarementa,  the  resistanoe 
t^  a  wire  compoeed  of  two  parts  by  weight  of  gold  and  one  part  of  silver, 
having  a  length  of  one  meter  and  a  tnicknees  of  one  millimeter.  The 
author  shows  that  this  alloy  condncts  electricity  with  almost  equal  &cility 
at  different  temperatures  between  0°  and  100°,  that  amall  quantities  of 
impurities  do  not  srasibly  affect  its  ctmducting  povrer,  and  that  the  an- 
nealing of  the  metal  is  also  without  sensible  influence.  The  memoir 
contains  empirical  formulas  by  which  the  tmall  differences  in  conducting 
power  occoHioned  by  variations  in  temperatnre  may  be  taken  into  ac- 
count. The  standard  wire  should  be  varnished  to  protect  it  from  tbe 
action  of  mercury. — Poffff.  Arm.,  o<ii,  3fi8.  w.  g. 

JToU. — It  remains  to  be  seen  if  the  proposed  alloy  retains  its  spedfie 
conducting  power  after  it  has  been  frequently  used.  It  is  well  known 
that  wires  of  copper  undergo  great  changes  in  this  respect.  w.  o. 

3.  On  Spectral  Obtervalioru. — Moubson  bos  described  a  simple  arrange- 
ment of  a  prism  for  exhibiting  the  fixed  lines  in  spectra  fivra  different 
sources;  the  author  terms  this  apparatus  a  spectroscope.  A  description 
of  the  apparatus  is  pre&ced  by  a  mathematical  investigntion  of  the  con- 
ditions which  are  necessary  for  the  prodnction  of  a  perfectly  distinct 
spectrum,  for  which  however  we  must  refer  to  the  origrnal  paper.  The 
apparatus  itself  consists  essentially  of  a  tube  blackened  internally,  and 
having  at  one  estremit|r  a  plate  of  metal,  with  an  adjustable  slit  for  the 
admission  of  lighL     The  prism  is  placed  at  the  other  extremity  of  the 

Am.  Jovk.  8ol— Smoxd  awas,  Toi.  XXXn,  No.  88.— Uat,  1B61. 
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tube,  >o  tbrt  tbe  eye  of  the  obterrer  may  ba  broogfat  cIom  to  ita  wcond 
refractiiig  suT&ce.  The  tube  is  atUched  ta  an  appropriate  stand,  so  that 
k  may  be  convenientJy  directed  to  the  l%ht  to  be  examined,  and  the  eye 
of  the  obeerrer  u  protected  from  extraaeoua  light  by  a  aaM  screen  td 
metal  attached  to  uia  tnbe.  The  edges  of  the  slit  miut  be  groand  per- 
fet^  trae. 

This  apparatus  does  not  require  a  darkeDcd  chamber  or  delicate  and 
difficult  adjnstmenUk  It  ansvers  eqnally  well  for  observations  on  the 
solar  spectrum,  on  the  absorption  linea  of  liquids  and  gasea,  on  the  eleo- 
tfie  spectra  of  Maason  and  Fi&cker,  and  on  the  chemical  lines  of  Kirch- 
boff  and  Bunsen. — Pogg.  Am^  ciii,  42B.  w,  o. 

Not*. — This  apparatus  is  constructed  in  Kev  York  by  Mr.  Charles 
Sacher,  under  my  direction,  the  prism  being  snpplied  by  Mr.  Henry  Fitz, 
the  well-known  optician.  The  price  of  the  instrument  complete  with  an 
equilateral  flint  glasa  prism,  is  tZfi.  w.  o. 

4.  Oaths  AhtoTf  Mm  and  BadiatioAcf  HtaiJt^  Qota  aaiVaipori^stA 
4m  tkt  Pht/tieal  eonneetion  of  Radiatim,  Abiorplioa  and  CotidueluM. — 
Ttbdall  has  communicated  an  important  and  interesting  paper  on  the 
absorption  and  radiation  of  gases  which  is  in  eome  respects  complementary 
to  that  of  Magnns  noticed  above.  The  apparatus  employed  consisted  ot 
1.  a  copper  cube  with  one  of  its  faces  covered  with  lampblack  and  filled 
with  water  kept  boiling.  This  forma  the  source  of  radiant  heat;  2,  of  a 
brass  tube  2-4  inches  in  diameter  and  divided  into  two  oompartmenta,  a 
and  b.  The  portion  a  is  destined  to  receive  the  gases  and  vapors;  it  is 
closed  at  its  two  extremities  by  two  transparent  plates  of  rock  salt  and 
commnnicatea  with  a  good  air  pump:  its  length  is  fonr  feet;  Bis  the 
chamber  between  the  tube  a  and  the  cube  C.  A  vacuum  ia  kept  in  this 
tube,  so  that  the  radiant  heat  traverees  the  vacuum,  before  entering  the 
tube  a.  To  prevent  the  transmisaioo  of  heat  by  metallic  conduction  Irom 
the  cube  G,  to  the  tube  a,  the  chamber  b  is  partly  surrounded  with  an 
annnlai  apace  in  which  cold  water  circulates.  S.  Of  a  thermo-etecbrio 
pile  furnished  with  two  conical  reflectors,  and  connected  with  a  galvan- 
ometer; one  face  of  the  pile  receives  the  rays  which  have  traversed 
the  lube  a.  4,  Of  a  second  cube  C  also  filled  with  boiling  water  and  the 
mys  trom  which  fall  upon  the  aecond  &ce  of  the  pile.  Between  the  cube 
C  and  the  adjacent  surface  of  the  pile,  a  screen  is  placed,  which  may  be 
moved  backward  and  forward,  so  as  to  make  the  two  sources  of  heat 
exactly  neutralize  each  other.  A  vacnum  ia  then  made  in  the  tube  a,  and 
the  chamber  b,  and  the  needle  of  the  galvanometer  is  brought  ezac^y  to 
0  by  means  of  the  screen.  The  gas  or  vapor  to  be  experimented  upon 
is  then  introduced  into  the  tube  a;  if  it  poeeess  a  sensible  power  of  ab- 
sorption, it  will  destroy  the  equilibrium  previously  existing.  The  devia- 
tion of  the  galvanometer  properly  reduced  gives  the  measure  of  the 
abeorptiou. 

In  this  manner  the  author  experimented  with  eight  gases  and  13  vapors, 
and  also  with  atmospheric  air.  Oxygen,  nitrogen,  hydrogen  and  atmo- 
spheric air  absorb  respectively  about  0-3  per  cent  of  the  rays  of  beat ;  this 
was  the  feeblest  action  observed.  The  strongest  action  is  that  of  olcfiant 
gas,  which  under  s  tenuon  of  one  atmosphere  absorbs  81  per  cent  of  the 
calorific  rays.  Between  these  two  extremes  must  be  placed  oxyd  of  oarbon, 
c&rbonio  acid,  proliozyd  of  nitrogen,  and  aulphydric  add. 
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Below  a  certain  tenion  vhioh  vraiaa  with  different  gasKs,  the  quuitity 
of  heat  absorbed  is  exactly  proportioaed  to  the  density  of  the  gM,  Above 
this  tension,  the  i&y»  on  which  the  principal  power  of  abaorption  is 
exerted,  are  gradually  eztJoguiBhed  so  that  each  increase  of  density  prO' 
daoea  a  less  effect  In  the  case  of  oleflant  gas  for  iustBDce,  by  taking  a 
volume  of  -^  of  a  cubic  inch  as  unity  in  a  series  of  fifteen  of  these  vot- 
umes,  an  absotptioi)  was  obtwued  exactly  proportioned  to  the  quantity  of 
gaa ;  then  the  relations  of  the  anccesaive  absorptions  gradually  approach 
an  equality. 

In  the  case  of  Tapon,  the  most  energetio  actjou  is  that  of  sulphuric 
ether ;  the  least  ene^tic  is  that  of  bi-sulphid  of  carbon.  By  comparing 
small  volumes  and  equal  teosiona,  the  abaorption  of  the  vapor  of  sulphuric 
ether  ia  ten  times  greater  than  that  of  otefiant  gaa,  and  10,000  times 
greater  than  that  of  hydrogeu,  oxygen,  etc.  In  a  fine  day  in  November, 
Uie  atjueoua  vapor  in  ue  atmosphere  produced  IG  limes  the  absorption  of 
the  air  iCseIC  This  great  absorbing  power  is  exerted  upon  rays  coming 
from  a  source  of  low  temperature,  whence  we  must  conolnde  that  the 
aqaeons  vapor  in  the  atmosphere  must  powerfully  intercept  the  rays  which 
tend  to  pass  from  the  earth  into  the  planetary  spaces.  Variationain  the 
quantity  of  vapor  in  the  atmosphere  would  therefore  neceasarily  produoe 
corresponding  variations  in  climate.  Oxygen  obtained  by  the  dectrolyais 
of  water  has  a  power  of  absorption  four  times  greater  than  the  same  sub- 
stance which  has  been  passed  through  iodid  of  potassium.  This  increasa 
is  due  to  the  presanoe  of  ozone. 

The  author  studied  the  radiation  of  ffasee  by  making  them  pass  OTer 
a  sphere  of  heated  metal  from  which  they  rose  in  a  colomn  in  front  of 
the  thermo-electric  pile.  In  this  manner  it  was  found  that  the  order  of 
radiation  is  exactly  uie  same  as  that  of  absorption. 

This  reciprocity  of  absorption  and  radialjon  appears  to  tbe  author  a 
simple  mechanical  consequence  of  the  theory  of  an  ether;  but  why  has 
one  molecule  so  great  and  another  so  feeble  a  power  of  producing  or 
arresting  calorific  rays!  Tbe  author  suggests  that  the  explanation  »  to 
be  found  in  the  fact  that  the  gaseous  elements  examined  all  exhibit  radift- 
tions  and  abeorptions  which  are  excessively  feeble  when  compared  with 
those  of  compound  gases.  In  the  first  case,  the  action  is  produced  by 
(Mcillatiog  simple  atoms — in  the  second  place,  by ^>sci Hating  systems  of 
atoms.  Thus  oxygen  and  hydrogen,  which  taken  separately  or  mechani- 
cally united  produce  an  effect  which  is  scarcely  sensible,  when  they  are 
chemically  united  to  form  osallating  systemB  of  aqueous  vapor,  are  able 
to  produce  a  great  effect. 

In  like  manner,  nitrogen  and  hydr(^6n  which  produce  little  effect  when 
they  are  separated,  exert  an  enormous  action  when  they  are  combined  to 
form  ammonia.  The  same  relation  exists  between  the  absorbing  and 
radiating  no weis  of  other  simple  gases  and  their  compounds. — Complet 
Sendiu,  T.  lii,  p.  864.  w.  a. 

6.  A  NoU  on  the  'power  (^  Polarization  ofAmtriean  OH  of  TurpentiM; 
by  Dr.  F.  Mabla.  (Id  a  letter  to  the  Editor.) — It  has  been  already 
mentioned  by  Quibourt  and  Bouchardat,  that  the  American  oil  of  turpen- 
Une  poseeeses  a  power  of  rotation  of  IS'-S  to  the  right. 

Numerous  experiments  with  commeraal  spirits  of  turpentine  enable  ma  ' 
to  aUte,  that  its  power  ^  rotation  is  &r  from  being  constant    I  have  «- 
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imiMd  speohneu,  whieh  had  s  poww  of  roUtioii  of  14"  (28°  ia  my  ia- 
stnunent  with  K  tube  of  200  miJliiii«trM)  while  others  torned  it  20°  to 
the  right.    Moat  of  the  BpecnmaiiB  powwod  &  power  oi  rotation  of  19°'5. 

Oil  of  turpentiDB  of  19°'5  subjected  to  diatillstion  together  with  water, 
yielded  two  oils  of  different  rotating  power.  The  first  distillate  rotated 
SS'-S,— the  last  portion  IB'-aS. 

The  rotating  power  of  neither  of  tiiese  two  portions  was  changed  by 
redistillalion. 

The  boiling  point  of  the  first  portion  was  a  few  d^rees  lower  than  thai 
of  the  second  portion.  It  commenced  boiling  at  295'  F.,  while  the 
thermometer  was  constantly  rising,  until  it  reached  812°.  The  aooond 
portion  did  not  boil  before  the  thermometer  had  reached  SOS"  F.  The 
final  boilingpoint  of  the  latter  did  not  exceed  SIS"  F. 

These  d^  seem  to  indicate  that  the  American  oil  of  turpentine  oc»- 
idsts  (tf  two  or  more  different  hydro-carbons,  which  are  probably  polymeric 
to  each  other. 

OMeigo,  Jan.  IS,  18S1. 

e.  On  SalU  of  Chlorint  and  other  Sltetro-neffativt  Shmentt. — SohOt- 
mnuKGiR  has  succeeded — according  to  his  own  statement — in  proparing 
acetates  of  chlorine,  iodine  and  other  eleotro-negatire  radioals.  When 
acetate  of  sods  ia  mixed  with  ohiorid  of  iodine  the  ensuing  reaction  is 
represented  by  the  equation 

C.HaNsOi+a  I=C4H30  J-f  NaCl. 
The  new  substaaca  C^ H^O. I  is  solid,  white,  and  crystalline ;  it  ia  iso- 
meric with  iodacelic  add  C^(H,I)04H  but  differs  from  it  entirely  in 
properties.    Anhydrous  aoetio  and  hypocblorous  B<»dB  UQit«  at  a  low 
tamperature  and  form  acetate  of  chlonne, 

C^H.O.+ClOrsCjH.O^a 
This  oomponnd  is  a  colorless  liquid :  it  is  decomposed  by  water  into 
acetic  and  bypochlorous  acids;  it  explodes  violently  uear  100°  giving 
chlorine,  oxygen  and  anhydrous  acetic  add.  firen  at  ordinary  tempera- 
tures it  is  gradually  decomposed.  An  acetate  of  cyanogen  appears  (o  be 
formed  by  heating  a  mixture  of  equal  equivalents  of  acetate  of  silver  and 
iodid  of  cyanogen,  ^nhydrons  sulphunc  acid  absorbs  anbvdrous  bypo- 
ohlorous  acid,  giving  a  very  stable  dark  red  liquid  which  the  author  W 
tieveatobea  sulpli^te  of  chlonne  SO, CI  or  S,0,CI,.  These  results 
require  oonfirmatiOQ  but  if  reliable  are  of  great  interest  and  importance. 
— CompUt  Jteitdut,  lii,  135.  w.  a. 

7.  On  Polyglyeeric  AteohoU  and  Anhydridi. — Louoen^o  has  found 
that  glycerine  like  glycol  is  capable  of  forming  polyatomic  molecules  by 
what  may  be  regarded  as  succeesire  condeusatioos.  Thus  ordinary 
glycerine  being  represented  by  the  formula 

^glyoarine  alcohol  has  the  formula 

H.    f 
It  Is  a  oolorUas  thick  liquid  boiling  at  220'>-2aO''  in  vacuo.     The  author 
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oomparaa  Uiia  body  to  pynpliaaphorio,  pfaoaphoglyooric,  and  citroglycerio 
aoda,  tho  formulas  being 

e.H.  1        pe  )        pe 

e.H,  le,,  p«  v«„  e.H,  )■»,,  e;H;e, 


H. 


Pe  ) 

P«      >»B, 


A  aecond  compound  boils  at  2Y6°  to  SB5'  under  «  pressure  of  10°""  and 
is  still  more  Tiscid. 


«sH. 


it  ^>pearB  to  Iom  water  b;  repeated  dislat- 


lu  lOTmnia  is  ^'v' 

lationa  and  to  give  its  first  anhjdrid     ^    ' 

The  aothor  abo  obtained  ft  oolorless  oil^  liquid  having  tlia  ftmnnJa 


This  compound  is  formed  from  p^roglycerine  by  the  elimination  of  two 
equivalents  of  water.  The  author  temii  it  meta-glycetiue  or  pyroglyoide 
and  oompares  it  with  Maddrdl's  insoluble  metaphospbate  F6      ) 

P6      [  0. . 
Na,  J 
Ol7<»de  (not  yet  obtained)  would  correspond  to  Graham's  metapbos- 
pbate 

e.H,  (OatoPei^ 
h'}  Na}^-' 

whita  one  of  FlMlmann's  and  Henneberg's  metaphosi^iateB  would  cor- 
respond to  a  triglycertDe  anhjdrid 

8Pe  (  e.  to  8€,H.  )  a 
NaS  hIH"' 

"niese  parallels  are  very  intereatiDg  and  snggesUve. — Compla  Rendua, 
lii,  359.  '  w.  a. 

a.  Ok  Otone,  Nitroua  And  and  Nitrogen;  by  T.  Stkbrt  Hunt, 
F.R.S.  (Extract  of  a  letter  to  one  of  the  Editors,  Jan.  29,  I860).— The 
formation  of  a  nitrite  when  moist  air  is  ozonized  by  means  of  the  electric 
spark  (the  old  experiment  of  Garehdish,)  or  by  phosphorus  was  shown  by 
Rivier  and  dc  Fellenberg,  who  concluded  that  the  reactions  ascribed  by 
SchoDbein  to  ozone  were  due  to  traces  of  nitrous  add.  The  subsequent 
experiments  of  Hangnac  and  Andrews  have  however  established  that 
nione  is  really  a  modification  of  oxygen,  whicb  Honzeau  has  shown  to 
be  identical  with  the  so-called  nascent  oxygen,  which  is  evolved,  together 
with  ordinary  oxygen,  when  peroiyd  of  ^rium  is  decomposed  by  sul- 
pharic  acid  at  ordmary  temperatures.  The  spontaneons  decomposition  of 
a  solution  of  permanganic  acid  idso  erolves  a  similar  product  having  the 
characters  of  OEone. 

Believing  that  the  nitrons  acid  in  the  above  experiments  is  not  an  acci- 
dental priMuct  of  electric  or  catalytic  action,  but  dependent  npon  the 
formation  of  active  or  nwcent  oxygen,  I  caused  a  current  of  air  to  pass 
through  a  solntion  of  permanganate  of  potash  mixed  with  anlphDric 
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acid.  The  sir,  which  had  thus  acqaired  the  odor  ind  other  roMtioni  of 
ozone  WAS  then  passed  through  a  Bolnliou  of  potuh ;  bj  which  proeev 
it  lost  its  peculiar  properties  while  the  potash  solution  was  foand  to  con- 
tain a  salt  having  the  reactions  of  a  nitrite. 

As  I  su^estod  in  this  Journal  in  1848, 1  conceive  gaseons  nitn^ot 
to  be  the  anhydrid  amid  or  nitry I  of  nitrous  acid ;  which  in  contact  with 
water  might  under  cwtain  circumstances  generate  nitrous  acid  and  am- 
monia. From  the  instability  of  the  compound  of  these  two  bodies,  how- 
ever, it  becomes  necessary  to  dacompose  one  at  the  instaot  of  its  forma- 
tion in  order  to  isolate  the  other.  Certain  redudng  agents  which  convert 
nitrous  add  into  ammonia  may  thus  transform  nitrogen  (NN)  into  2NH,. 
Id  this  way  I  explain  the  action  of  nascent  hydrogen  in  forming  ammonia 
with  almoapheno  nitrogen  in  presence  of  oxydizing  metals  and  alkalies. 
(Sno  in  presence  of  a  heated  solution  of  potadi  rwdily  reduces  nitrates 
and  nitrites  with  the  evolution  of  ammonia.) 

.  Now  an  agent  which  instead  of  attacking  the  nitrons  add  would  de- 
stroy the  newly  formed  ammonia  would  permit  us  to  isolate  the  nitrons 
acid.  Houzean  has  shown  that  nascent  oxygen  is  such  an  agent,  at  once 
oiydizing  ammonia  with  formation  of  nitrate  (nitrite ))  of  ammonia,  and 
thus  when  oione  (nascent  oxygen)  is  brought  in  contact  with  moist  air 
both  of  the  atoms  of  nitrogen  in  the  nitryr(NN)  appear  in  the  oxydized 
state. 

From  this  view  it  follows  that  the  odor  and  most  of  the  reactions  as- 
cribed to  ozone  are  due  to  nitrous  acid  which  is  liberated  by  the  decom- 
pMition  of  atmospheric  nitrogen  in  presence  of  water  and  nascent  oxygen. 
We  have  thus  a  key  to  a  new  theory  of  nitrification  and  an  explanation 
of  the  experiments  of  Cloez  on  the  slow  formation  of  nitrita  by  the  action 
of  air  exempt  from  ammonia  upon  porous  bodies  moistened  with  alkaline 
solutions.  I  hope  soon  to  send  you  the  results  of  my  &rther  inquiries  in 
this  matter. 
Naw  Booca. 

9.  JHe  Ltkn  vom  GiUvanitmut  and  SUetrtHTUtffnetitmu*,  von  Qustav 
WiKDui^Nir.  Braunschweig,  1861.  8". — The  first  volume  of  an  elabo- 
rate treatise  on  galvanism  and  the  kindred  subjects  has  just  appeared 
under  the  above  title.  The  work  is  in  all  respects  admirably  executed 
and  is  most  complete  and  thorough.  The  text  is  copiously  illustrated  by 
ezoellent  wood  engravings,  each  special  subject  being  treated  from  a 
mathematical  as  well  as  from  an  eiperimental  point  of  view.  A  serious 
defect  is  the  want  of  a  complete  and  detailed  table  of  contents  or  index, 
which  would  render  the  wotk  much  more  convenient  for  the  purposes  of 
reference.  The  work  is  much  too  elaborate  and  extensive  for  a  text 
book,  but  it  presents  so  complete  a  view  of  the  present  state  of  the  science 
Uiat  it  will  prove  most  valuable  to  the  advanced  student.  It  is  to  be 
hoped  that  the  second  volume  will  speedily  appear.  w.  o. 

10.  Der  EUt&o-magmlitmu*  von  Jcuue  Ditb.  Berlin,  1861.  8°. — 
This  treatise  is  devoted  almost  exclusively  to  the  subject  of  the  develop- 
ment of  magnetism  in  soft  iron ;  though  the  first  secUons  give  the  theory 
of  the  galvanometer  in  its  difierent  forms.  The  subject  of  electro-dynam* 
ios  is  not  included.  Though  the  author  restricts  himself  to  a  compara- 
tively narrow  field,  the  work  is  extansive  and  thorough,  and  forms  a  most 
valuable  contribution  to  our  scientific  literature.     Prof.  Riess'  admirable 
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treatiM  on  Statical  Electricity  with  the  worki  of  Wiedemann,  DuBoia — 
Raymond  and  Dub  form  an  almoit  complete  library  of  reference  for  the 
subject  of  electridty.  A  complete  genenl  treatiw  on  magnetism  is  atill 
wanting.  w.  o. 

11.  LetSUeiro-AimanUelVAdherenuMaffMliquejMir'iA.i.^iCKiia, 
Paris,  1860.  Sto. — This  book  is  devoted  chiefly  to  a  recital  of  the  Au- 
thor's eiperiments  oa  Tarious  forms  of  Electro-magneta  made  during  an 
investigation  to  teat  the  adaptation  of  magnetic  adhesion  for  arresting  the 
motion  of  railway  trains.  Most  of  the  experimental  data  have  already 
appeared  in  this  Journal  and  the  Author's  proposed  nomenclature  was 
given  in  toI.  xu,  p.  413.  b. 

12.  Die  FluortKtTu  dti  lAthtet-vmgttragea  wm  i.  Pisxo.  Wien,  1861. 
B". — This  pamphlet  is  a  rather  popular  compilation  from  the  different 
memoirs  which  have  appeared  upon  the  interesting  Bubject  of  which  it 
treats.  It  will  prove  convenient  for  reference,  especially  for  the  purposea 
of  the  lecture  room.  w.  a. 

13.  Einleilung  in  das  Studivm  dtr  OrganiKhen  Chemie,  von  J.  Scbibl. 
Erlangen,  1660.  6°. — This  excellent  treatise  followed  dose  upon  the 
author's  work  on  Organic  Analysis,*  and  wilt  be  well  received  as  a  clear 
and  careful  exposition  of  the  views  of  the  new  school  in  chemistry.  We 
are  especially  pleased  with  the  attention  which  the  author  pays  to  the 
pkytieal  portion  of  the  subject.  The  work  includes  sections  upon  crys- 
tallography, expansion,  fusing  and  boiling  points,  tension  of  vapors, 
latent  and  specific  heats,  densities,  epeciflc  volumes,  evolution  of  heat  in 
combustion,  optical  constants,  a&d  laws  of  absorption  and  cohesion.  The 
chnpter  on  the  classification  of  organic  bodies  by  seriee  is  especially  origi- 
nal and  valuable  and  the  work  well  deserves  translation.  w.  a. 

%  14.  Ailgetiuine  Shteydop&die  der  Phyni. — Heramgtgehtn  von  GueiAr 
Karbten'.  Leipaig.  6°. — The  eighth  Lieferung  of  this  work  has  reached 
us  and  contains  the  last  part  of  Scbmid's  elaborate  treatise  on  Met/wrol- 
ogy  together  with  a  continuation  of  Helmholtz's  admirable  paper  on 
Physiological  Optics.  The  treatise  on  Meteorology  forma  the  2lBtand 
last  vol.  of  the  entire  work,  the  nublishers  wisely  issuing  the  several 
treatises  as  fast  as  they  are  prepared  without  reference  to  the  order  of  the 
volumes.  The  list  of  contributors  embraces  many  of  the  first  sdentists  of 
Germany  and  the  work  promises  to  be  a  worthy  successor  to  the  Pbys- 
ikalisches  WSrterbuch  of  Gehler,  now  far  behind  the  present  state  of 
science,  though  indispensable  as  a  work  of  reference.  Tne  new  Encyclo- 
pedia forms  properly  a  collection  of  separate  treatises,  each  complete  and 
available  in  itself.  The  programme  embraces  1.  Introduction  to  physics. 
2.  Crystallography.  3.  General  theory  of  forces.  4.  Attractions.  5. 
Applied  mechanics.  8.  Theory  of  waves  and  acoustics.  7  and  8.  Pure 
optics.  9.  Physiological  optics.  10.  Chemical  action  of  light.  11. 
Applied  optics.  12.  Action  of  heat.  13.  Theory  of  HeaL  14.  Applied 
-Thermics.  15.  Magnetism.  16.  Magnetism  of  the  Earth.  It.  fVic- 
tional  Electricity.  18.  Galvanism.  19.  Electro-magnetism.  SO.  Ap- 
plied Electricity.  21.  Meteorolc^.  We  trust  that  the  work  will  b« 
pushed  forward  with  an  energy  commensurate  with  the  magnitude  of  the 
undertaking.  W.  o. 

"  See  notioa  in  tbu  Jonraal,  xxx,  lOB. 
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lit,  CHBincALQiOLoaT: — ^mimtnU  tmtJu  deportment  of  Carh<maU 
ef  Lime  at  a  kiffk  ten^eraturt,  both  vitk  jItMW  ami  al<me  ;  by  O.  Roei. 
— In  »  recent  VUfvt  on  the  heteromorohDiu  atates  of  carbmatd  of  Kme, 
preMDt«d  U)  Uie  Berlio  Academy  of  Sciences,  Rom  ^vea  the  foDowing 
experimental  reantta:  I.  On  h^ing  a  miitare  in  atomie  propoitioni 
of  tfae  cnrbonatea  of  aoda  and  potaah  in  a  pIstinDm  crueiUe  until  in  per- 
fect fiuion,  then  adding  small  quantities  of  chlorid  of  caleiam,  the  laUer 
will  be  completely  diMotved  irithout  efferveacenoe.  If  the  fbeed  maaa  is 
allowed  to  co<A  asd  a  portion  of  this  is  plaeed  in  water  at  the  ordinary 
temperature,  it  will  gndnally  pMa  into  solDtim  leaving  a  pulvertilent 
reaidue  of  carbonate  oi  lime.  An  examination  of  this  residne  shows  it  to 
consist  of  an  aggregate  of  very  enxalt  globnlee ;  aftor  24  houra — eome- 
times  in  leas  time— -theae  increaae  in  aiie  and  are  conrarted  either  into 
beautifully  crystallixed  single  i^rabohedrons,  or  rhombc^edfal  groups  oS 

II.  If  another  portion  of  the  mass  is  thrown  into  boiling  wate,  boiled 
for  some  time,  and  the  reaidne  examined  under  the  microscope,  it  will  be 
found  to  consist  of  small  prisms  ofaruffoiute,  with  occasional  rhombobe- 
dral  crystals  of  caloite,  but  none  of  the  above  menUoned  globules;  if 
the  residne  be  allowed  to  remain  under  water,  the  prisms  after  a  time 
are  converted  into  minute  rhomhohedrons  of  calcite.  These  phenomefla 
are  then  identical  with  those  obtained  when  a  mixture  of  the  Bolati<Hia 
of  carbonate  of  soda  and  chlorid  of  calcium  is  made,  as  long  since  de- 
B^bed  by  the  author  in  his  first  article  on  this  aubject,  see  Popff-  Anit^ 
(1837),  xiii,  354. 

IIL  Instead  of  adding  chlorid  of  ealdam  to  the  fused  carbonat«N  pow- 
dered calcite,  or  rhombohedral  fragments  of  ealcite,  chalk  or  aragoaite 
may  be  substitnted ;  theae  dissolve  completely,  without  e^rveececca  in 
the  flux  and  give  the  same  results  as  above  mentiooed  when  the  fused 
mass  is  treated  with  hot  or  cold  water. 

IV.  Oxalate  of  lime  at  a  low  red  heat  after  losiDg  the  water  it  contains 
is  converted  into  carbonate  of  lime  with  evolution  of  carbonic  ozyd  ;  un- 
der the  mtcToeot^  the  prodaot  amiears  to  consist  of  minute  amorphous 
globules*  similar  to  those  obtained  above,  and  these  remain  unchanged 
when  placed  in  water,  even  when  boiled  the  globules  still  rvtain  their 
amorphoo*  form — they  are  not  converted  into  caldte. 

From  the  experiments  thus  ftr  described  it  will  be  seen  that  rhombo- 
hedral carbonate  of  lime  is  never  a  direct  product  But  according  to  the 
well  known  experiments  of  Sir  James  Hall  made  in  1B04,  this  baa  been 
directly  produced  when  chalk  and  compact  limestone  were  exposed  to  a 
high  temperature  nuder  great  pressure.  The  author  assisted  by  Mr.  War- 
ren Siemena,  has  repeated  HalPs  experimenL  A  gun  barrel  was  charged 
with  dry  elutriated  chalk,  this  last  was  rammed  into  a  compact  maat^  and 
then  the  gun-barrel  was  hermetrioally  sealed  at  both  ends,  and  expoaed 
to  the  heat  of  one  of  Mr.  Siemens  gas  fumaoee.  During  llie  experiment 
the  barrel  sprung,  and  in  tiw  onci  there  a}^>eared  a  Sunt  blue  flame^ 
evidently  of  carbonic  oiyd,  the  guo-barrel  was  theo  removed  from  the 
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furnace.  Upon  opening  the  barrel,  the  chalk  was  found  converted  into  a 
compact,  light  bluish-white  coherent  maea,  slightly  iostroun  on  the  frac- 
ture, and  with  cradcs  running  through  the  whole.  The  aurface  was 
covered  with  a  snow-white,  earthy,  well  defined  crust  and  the  cracks  were 
lined  with  white  earthy  particles,  these,  as  well  as  the  crsst,  were  com- 
posed of  cnustic  lime.  The  compact  mass,  however,  on  examination  proved 
to  be  unchanged  in  chemical  properties,  and  its  physical  properties, 
tliough  seemingly  changed,  when  examined  under  the  microscope  showed 
tbe  SHine  Htnall  globules,  and  identically  the  same  properties  as  the  nnig- 
nited  amorphous  chalk.  Although  somewhat  more  coherent  tbe  cbaJk 
was  not  materially  altered  and  in  no  wise  converted  into  ciystalline 
cakite. 

The  experiment  repeated  with  fragments  of  rbombobedral  calc-spar 
was  nlso  interrupted  by  the  rupture  of  the  gun-barrel.  Tlie  smaller 
fragments  were  converted  into  caustie  lime  witliout  change  of  form,  tbe 
larger  pieces  were  only  superficially  altered,  notwithstanding  the  great 
beat,  the  inner  mars  was  unchanged  and  the  lime  of  the  surTace-cmt 
sbHrply  defined.  The  tmme  result  wan  obtained  by  the  author  noder 
different  conditions :  MitscherKch  presented  him  with  a  mass  of  limestoae 
from  Kiidersdorf  which,  on  account  of  its  size  bad  passed  through  tbe 
lime-kiln  without  being  completely  burned.  It  contained  a  kernel  of 
unburned  lime  and,  notivillistHnding  the  great  beat  through  which  this 
had  passed  it  proved  on  wnininBtion  to  have  tbe  same  characters  as  the 
conip'act  limestone  which  had  not  been  ex)>osed  to  the  beat  of  the  kiln. 

It  appeals  therefore,  from  these  experiments,  that  chalk  or  compact 
linnMone  cannot  be  converted  into  crystalline  limestone  (or  calc-epar)  by 
exposure  to  a  high  temperature  in  closed  veasels,  and  as  a  general  fact 
tb«t  rhombohedial  cnrbonote  of  lime  is  not  formed  in  the  dry  way.  The 
author  further  observes,  that  on  comparing  accurately  the  description  of 
Hall's*  experiments  and  those  afterwards  made  by  Ducholif,  that  proba- 
bly ibey  obtained  rexults  similar  to  those  just  described,  and  Ihiit  the 
slightly  coherent  but  otherwise  unaltered  mass,  was  erroneously  consid- 
ered to  be  crystalline  marble. 

Kotwitbstanding  the  frequency  with  which  this  experiment  of  Hall's 
has  been  quoted,  and  ibe  use  that  has  been  made  of  it  not  only  in  ex- 
plaining geological  phcnomean,  but  in  serving  as  the  foundation  of  whole 
theories,  it  was  never  repeated|  or  confiimed  and  the  experimeDts  ef  the 
author  show  how  hasty  the  conclusion  was.  It  is  not  te  be  disputed 
that  at  the  jnnction  with  granite  and  basalt,  corspact  limestone  and  chalk 
are  often  converted  into  marble,  as  in  Paradiesbacken  near  Drammen  in 
Norway,  and  near  Belfast,  in  Ireland,  but  these  changes  ca/inol  be  con- 
sidered as  due  to  beat  alone,  they  were  manifestly  assisted  by  other 
agencies,  a  conclusion  also  arrived  at  by  Bischof,  although  in  a  different 
—Pogy.  Ann.,  cxi,  1S6.  a.  }.  B, 


I  Bucholz  made  his  observations  iociden tally  is  tbs  prodnctiotr  of  cauatic  line 
'rota  cbalkr,  which  in  the  eiperiment  hud  not  been  entirely  burned. 
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ttamaea  Obhorkt. 

16.  On  the  occurmtee  of  idithle  oompoundi  of  Qypper,  Lead  inul  Tm 
in  newly-diilUUd  AleoMie  Spiriti. — Id  an  article  discussing  the  qnestioii 
of  the  existence  of  poisonotiB  bodiw,  especially  sLrycboiDe,  in  the  BjMrils 
produced  from  grain,  which  has  been  so  frequenlly  agitated  by  the  public 
jODrnals  during  the  past  few  years,  Dr.  A.  A.  Hatcs  «xpreesee  bis  con* 
viction  that  no  good  reason  cau  be  found  for  the  statements  affirming 
th«  existence  of  such  substances,  which  have  been  made  by  the  newspa- 
pers ;  and  remnrks  that  his  opinion  is  founded  not  only  upon  an  extensive 
series  of  analytical  obserrationB  but  is  supported  by  the  testimony  of  lb« 
parties  moet  likely  to  know  <^  such  adullemtion  if  it  were  really  made, 
none  of  whom  had  ever  met  with  a  case  at  the  places  of  manufacture 
which  would  lead  even  to  an  inference  that  any  deleterious  body  bad 
been  purposely  added  to  the  distilled  spirits. 

Dut  wnile  dismissing  this  bugbear,  Dr.  Hayes  calls  attention  to  another 
source  of  danger  which  may  be  of  importance,  "Newty  distilled  spirits, 
of  tbe  most  common  kind,  often  contain  ealtt  of  copper,  of  lead,  or  tin 
derived  from  the  condensers,  in  which  the  vapors  are  reduced  to  a  dnid 
form.  Tbe  quantity  of  copper  salt  contained  in  tbe  bulk  usually  taken 
at  a  draught,  is  sufficient  to  produce  the  minor  effects  of  metallic  poison- 
ing; thecumulativecharacterof  these  poiRons  may  even  lead  to  fiital  con- 
sequences. Witli  a  knowledge  of  tlie  fact  now  stated,  instead  of  resting 
on  a  supposition  of  tbo  existence  of  an  orgauic  poison  in  the  spirit,  which 
may  have  caused  sickness,  tbe  physician  should  notice  the  symptoms  of 
mct&iiic  poisoning  in  penona  addicted  to  the  habit  of  consuming  newly- 
distilled  spirits,  and  interpose  his  aid  in  preventing  Uie  fabit  (ermination 
of  vicious  indulgence." 

The  author  goes  on  to  remark  that  since  he  first  became  aware  of  the 
frequent  occurrence  of  these  metallic  talta  in  rec«Dtly  manufactured  sitirits, 
he  Dait  made  investigations  which  "prove  that  as  all  spirits  at  one  tima 
were  new,  so  with  few  exceptions — arising  from  peculiar  rectifications — 
most  spirits  have  been,  or  are,  more  or  less  contaminated  by  metallic 
compounds.  Old  or  more  matured  spirits  have  generally  lost  every  par- 
ticle of  the  salts  once  held  in  solution.  Changes  in  the  orgnnio  solvent 
have  caused  the  doposilion  of  the  metallic  compound  accompanied  by  th« 
organic  matter  from  obvious  sources,  and  in  such  spirits  tbe  melallio 
oxyd  is  always  found — if  it  has  been  present — in  the  dark  colored  matter 
wbich  has  been  deposited  at  the  bottom  of  a  cask  at  resL  This  dark 
deposit  baa  the  appearance  of,  has  been  mistaken  for,  charcoal,  detached 
from  the  charcoal  staves  of  the  casks  in  which  tbe  spirits  have  been 
stored.  Of  this  dark  deposit  every  sample  has,  on  examination,  afforded 
abundance  of  copper,  copper  and  tin,  or  copper  and  lead,  even  when  taken 
from  the  finer  qualitJea  of  foreign  spirits.  Observations  have  been  made 
on  tbe  nature  of  this  change  from  a  scduble  to  an  insoluble  state.  Sam- 
ples of  new  spirits  have  been  kept  in  glass  vessels  until  tie  whole  metallic 
salt  has  fallen  in  dark  flocks,  leaving  the  clear  tluid  free  from  any  metallic 
compound  and  perefeccly  pure.  It  appears  therefore  that  matured  spirits 
loseUieir  poisonous  impregnation  during  the  time  necessary  to  adapt 
them  for  use  as  beverages,  and  that  while  the  clear,  transparent  fluid 
coDtains  no  metallic  impregnation,  a  tnrbid  though  ripened  spirit  may 
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proTfl  deleterioui,  tbrongh  its  nupmded  metallic  compounds.  In  order 
to  avoid  tlie  poisonous  effects  of  these  smite,  perfectly  well-ripened  nnd 
cleur  spirit!  only  should  be  used  in  the  iireiwration  of  medicines,  and 
when  ordered  as  restoratives,  no  new  or  turbid  alcoholic  fluids  should  b« 
allowed  to  enter  the  liwpiC^  or  room  of  the  pBtient." 

Dr.  Hayes  expUios  Uie  orifHn  of  these  salts  as  being  connected  with 
the  production  of  acids,  as  well  as  alcohol  in  the  fermenting  vats.  "  When 
the  wort  is  subjected  to  beat  id  the  still,  acetic,  butyric  and  other  acids 
rise  witli  the  vapor  of  alcohol,  and  pass  into  the  condenser,  now  most 
commonly  made  of  copper,  with  masses  of  solder  containing  lead.  At 
tlia  instant  of  condensation,  these  acids  cjert  a  power  of  corrosion  on  Ihs 
metals  qnlte  unsuspected,  and  the  salts  formed  dissolve  in  the  spirit 
Where  condensers  of  pure  tin  are  used,  no  copper  salt  is  formed,  and  « 
little  tin  salt  takes  its  place.  With  the  vapor  of  dilute  alcohol  soma 
Teeicniar  vspor  of  the  wort  is  carried  forward,  and  the  dextrine  which 
can  be  found  in  the  spirit;  another  portion  of  soluble  organic  matter  is 
abstracted  from  the  wood  of  the  cast,  and  this  is  often  tannic  acid.  In 
the  subsequent  chemical  changes  these  organic  compounds  unite  with 
the  salts,  and  fall  in  the  form  of  a  sub-granular  dark  matter  seen  in  col- 
orless spirits  of  all  kinds.  In  detecting  the  metals  held  in  solution,  the 
extract  obtained,  after  evaporating  the  spirit,  must  be  destroyed,  aa  usoal 
in  toxicological  testing,  and  an  acid  solution  of  the  oxyd  obtained ;  or  th« 
extract  may  at  once  M  mixed  with  carbonate  of  soda,  and  the  metal 
rednced  by  the  blowpipe  flame.  When  the  deposit  is  the  subject  of  trial 
the  metal  or  metals  appear  on  fluxing  with  carbonate  of  soda,  in  the 
inner  flsrae  produced  by  tlio  blowpipe,  on  charcoal. — Boston  Medical 
and  Svrffical  JourruU,  Ixiii,  160. 

1 7.  iMeat  Decompoiilion  m  Lead  Agutdvcl  Pipet. — Mr.  J.  R.  Nichols 
of  Boston  calls  attention  to  a  source  of  danger  attending  the  use  of  leaden 
pipes  used  for  the  conveyance  of  drinking  water  which  seems  to  hara 
been  hitherto  disregarded.  Even  if  it  be  admitted  that  the  water  which 
is  supplied  to  the  city  of  Boston  from  Lake  Cochiluate,  like  that  of  most 
New  England  ponds,  be  such  that  it  may  be  safely  used  afler  having 

Ced  through  lead  pipe  nnder  ordinary  circumstances,  it  would  neverthe- 
be  wrong  to  infer  that  this  water  can  be  employed  with  entire  safety  at 
all  points  of  delivery,  without  first  inquiring  whether  special  conditions 
may  not  exist  in  some  localities  by  which  the  character  of  the  water  may 
there  be  changed.  Having  observed  several  instances  in  which  the  inmat^ 
of  a  single  honse  had  suffered  from  lead  disease  induced  by  the  use  of  aqne- 
duot  wafer,  while  the  inhabitants  of  other  parts  of  the  city  supplied  with 
VBter  f^u  the  same  original  source  were  unaSected,  and  having  in  one 
instSBce  delected  the  presence  of  considerable  quantities  of  lead  in  one  of 
the  cases  first  mentioned,  while  no  reaction  for  lead  could  be  obtained 
from  a  specimen  of  the  same  aqueduct  water  taken  from  another  locality, 
the  author  proceeded  to  inquire  into  the  cause  which  produces  this  lead 
impregnation  in  certain  houses  or  districts  while  the  general  waters  of  a 
supply  remain  unaflw:ted.  Ho  has  noticed  in  the  leaden  pipes  removed 
from  cess-pools,  sinks  and  wells,  that  the  intensity  of  corrosive  action  had 
been  in  gT«nt  measure  confined  to  the  sharpest  bends  and  depressions 
in  the  pipe,  while  in  some  uutanca  other  portioni  remained  intact    "  I 
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have  in  my  poMeMion ,"  ho  Mya,  "  »  section  of  supply  pipe,  removed  from 
the  aqneduct  of  »  neighboring  city,  in  it  portion  of  uhich  corrosive  fictioD 
hod  proceeded  so  fur  aa  to  caiue  leaktige.  The  pnrt  thus  acted  upon  was 
confined  to  an  soute  angle,  and  there  is  evidence  to  show  (.liat  the 
plumber,  in  placing  it  in  puailion,  bent  it  in  the  wrong  direction,  thus 
creating  the  neceeeity  for  another  turn  in  the  opposite.  This  pipe  bad 
doabtleu  be«i  subjected  to  two  violent  turns,  which  seriously  impaired 
the  hom<^neily  of  the  metal.  An  examination  of  lead  pipe  removed 
from  buildings  will  certainly  show  that  where  there  has  been  any  per- 
ceptible amount  of  decomposition,  it  has  been  confined  to  the  angles  and 
depressions  in  its  course.  There  are  three  cansea  or  agencies  which  may 
perhaps  be  sufficient  to  produce  these  results: — 1.  The  disturbance  in 
the  crystalline  structure  of  the  metal  by  bending,  whereby  its  olvrtrical 
condition  is  changed  and  voltaic  action  promoted,  giving  rise  to  cliemicsl 
decomposition.  [Togetlier  with  the  galvanic  action  which  uiust  be 
induced  wherever  connections  or  faucets  of  copper,  or  alloy,  are  fasteoNl 
to  tlie  leaden  pipes,  or  where  a  crack  or  fissure  in  the  latter  has  been 
filled  with  solder.  (See  in  this  connection,  an  article  by  the  Editor  of  the 
Boston  Med.  and  Surg.  Journ.,  xl,  125, 184B).— r.  r.  b.]  2.  The  presence 
of  organic  matter,  sucb  aa  fragments  of  leaves,  and  impurities  pervadiog 
all  pond  waters,  and  which  may  be  detained  in  angles  and  depressions  of 
tbe  pipes.  Their  presence,  undoubtedly,  promotes  oxydation  [!]  and  tbe 
prstoxyd  «f  lead  will  remfun  in  solution,  unless  sufficient  carbonic  acid  is 
furnished  to  change  it.  It  is  easy  to  conceive  of  conditions  where  this 
could  not  be  the  case.  3.  Ourrofions  rasy  be  produced  in  lead  pipes  by 
the  accidental  presence  of  pieces  of  mortar.  Where  mortar  is  present, 
the  lime  would  assist  in  oxydizing  the  metal,  and  also  aid  in  the  solution  of 
the  oxyd.  Considerable  portions  of  fresh  mortar  are  frequently  deposited 
in  lead  pipes,  during  the  erection  of  buildings.  When  the  fiimily  com- 
mence the  use  of  the  water,-it  holds  the  salts  of  lead  in  solution,  and  its 
presence  may  be  detected  for  months.  The  process  of  oxydntion,  which 
is  retarded  or  prevented  allcgetber  by  the  presence  of  neutral  salts  in 
water,  could  not  be  maleiially  interfered  with  under  the  conditions  con- 
sidered. It  is  obvious,  if  these  observations  and  conclusions  are  correct, 
that  much  care  should  bo  exercised  in  placing  pipes  in  position  in  build- 
ings. In  those  leading  to  the  culinary  department,  angles  and  depressions 
should  be  avoided.  Violent  twists  and  turns  should  not  be  permitted, 
and  during  the  erection  of  houses,  the  open  ends  of  protruding  pipes 
should  be  carefully  closed.  Assuming  the  general  fact  that  lead  pipes* 
conveying  the  waters  of  our  New  England  ponds,  become  coal«d  and 
protected  by  an  insoluble  lead  salt,  the  question  arises,  how  long  before 
this  protection  is  secured,  or,  how  soon  may  a  family  commence  llie  usa 
of  water  patsing  through  new  pipes,  with  safety }  In  view  of  the  manifrat 
danger  from  local  disturbances,  the  most  sensible  reply  would  be,  nevtr. 
A  section  of  new  lend  pipe  immersed  in  Cochiiuate  water  one  hour,  at  a 
temperature  of  65°  F.  gave  a  decided  lead  reaction  with  aulpliydric  acid. 
Bemoved  and  placed  in  six  fresh  portions  of  water  one  hour  in  each,  the 
waters,  when  teBt«d,  gave  simitar  results.  The  experiment  continued 
during  two  weeks.  Varying  the  time  of  immereion  in  fresh  portions  of 
water  &aa  one  to  ten  houts  the  lead  iudicatiiMU  oontinuad,  although  a( 
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Inst  feeble.  These  results  are  sufScieDt  to  show  that  iodiriduals  or  fami- 
lies should  not  commeDce  the  use  of  wat«r  flowing  through  new  pipM* 
until  consid«ral)le  time  bas  elapsed,  and  raucli  water  contact  secured. — 
Bosloa  Medical  and  Sargical  Journal,  liiii,  140. 

18-  Nature  of  Iht  depotit  nkkh  forms  upon  tki  eopptr  employtd  i% 
ReinMcK'i  teit  for  ancHte. — IjIpfxbt  has  made  a  careful  esatoioation  of 
the  crust  which  forms  upon  bright  metallio  copper  when  this  is  )«laced  itt 
a  solution  of  nrsenic  acidified  with  chlorhydric  acid.  Tbis  coating  had 
been  pretty  generally  mbtakeu  for  metallic  arsenic  until  FreseDius  (in  his 
AnUilttng  tur  qualitaiiven  Anaii/K,  lOU  Au_fi^  Braunschwe^,  1860,  p. 
141,)  called  attention  to  the  fact  that  it  contained  a  lai^  quantity  of  cop- 
per. From  the  experiments  of  Lippert  it  now  appears  that  the  crnst  in 
question  contains  only  32  per  cent  of  aiwnic,  68  j^er  cent  of  Its  weight 
b«ing  copper.  This  composition  having  beeri  nearly  coostant  in  several 
speciniens  which  he  analysed,  Lippert  maintains  that  the  coTnpouDil  ia  a 
definite  alloy  Ae  Cu. .  [Being  evidently  unaware  of  the  experiments  of 
Prof.  Cooke,  (see  this  Journal  [2,]  sx,  222)  which  have  ihown  how  little 
ground  we  have  for  believing  m  the  existence  of  alloys  of  definite  com- 
poution  in  the  case  at  hand. — r.  h.  s.]  When  ignited,  at  the  temperature 
of  a  corabuslion  furnace.  In  a  current  of  hydrogen,  the  compound  lort 
only  7  per  cent  of  its  uciglit,  an  ailoy  of  the  composition  As  Cu,  (same 
as  that  of  the  mineral  Domeykite  of  F.  Field,  see  this  Journal  \i,]  xiir, 
406.)  being  formed.  , 

The  delicacy  of  Reinsch's  test  is  evidently  directly  referable  to  the 
large  amount  of  copper  which  the  characteristic  coating  contains,  for  a 
proportionally  small  quantity  of  arsenic  ia  thus  obtained  in  an  enlarged 
and  as  it  were  more  tangible,  form.  But  on  the  other  hand  it  is  not  easy 
to  prove,  in  a  simple  manner,  the  presence  of  arsenic  in  this  crust,  for  only 
a  small  portion  of  the  arsenic  can  be  volntiliied  in  a  current  of  hydn^en, 
and  even  if  the  alloy  be  first  oxydized  in  a  current  of  air  and  then  reduced 
in  a  current  of  liydri^n  the  percentage  of  arsenic  only  falls  from  32  to 
20.  By  fur  the  largest  portion  of  the  arsenic  ia  there&ra  kept  out  of 
sight. 

For  the  details  of  this  interesting  research  and  the  author's  discussion 
of  the  proposition  of  Reinsch  and  v.  Kobell  to  estimate  arsenic  quantita- 
tively by  determining  the  amount  of  copper  which  dissolves  while  iha 
arsenic  is  being  precipitated  we  must  refer  to  the  original  article. — .7«iir- 
nai  fur  prakt.  C'hemie.  Ixxxi,  168. 

1 0.  SaponiJUatioTi  by  alkiilint  earbonatts  in  tie  dry  way. — As  sn  addi- 
tion to  the  experiment  of  Felouze  (Ann  Cb.  et  Pbys.  (3,)  xlvii,  371)  by 
which  it  was  demonstrated  several  years  since  that  soap  could  be  prepared 
by  heating  tc^cther  a  mixture  of  fat  and  an  anhydrous  alkaline  oxyd  at 
a  tcniperatnre  of  250°  (C),  HcBidnBit-EKSTKBR  now  shows  thnt  the 
alkaline  carbonates  can  be  used  instead  of  the  oxyde,  carbonic  acid  being 
disengaged  while  a  true  soap  is  formed.  Thus,  when  a  mixture  of  100  parts 
of  tallow  and  22  to  25  parts  of  carbonnte  of  soda  is  gradually  heated, 
a  lively  reaction  commences  at  about  260°  (G.)  [rrflOO''  (F.jj,  tho  mass 
swells  up  while  an  abundant  evolution  of  gas  occurs: — iu  onjer  to  pre- 
t  loss  it  is  necessary  to  conduct  the  operation  in  a  spacious  retort  and 


to  moderate  tho  heat  as  soon  a*  the  reaction  has  once  bf^un ;  if  in  addi- 
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tion  to  this  th«  retort  b«  iIiBken  from  time  to  time  in  order  to  mix  (he 
ingredients,  which  hnve  a  tendency  to  tepamte,  the  diaengegement  of  gaa 
vill  proceed  with  great  regulirity.  Towards  the  close  of  the  operation, 
the  tvraperiiture  must  be  slightlj  increased  in  order  to  decompose  the 
lut  traces  of  the  &t  which  is  more  difficultlj  acted  upon  now  that  it  is 
no  longer  in  presence  of  so  larve  an  eiceaa  of  the  carbonate.  At  the 
end  uf  seTeral  hours  a  yeltowisn,  semiflnid  mass  is  obtuned  which  be- 
comes more  consistent  on  cooling ;  it  diswlree  slowly  in  water,  producing 
an  opaline  liquor  resembling  in  all  respeota  a  solution  of  oommon  soap. 

When  carbonste  of  time  is  snbetituted  for  carbonate  of  soda,  in  the 
proportion  of  18  to  20  parts  of  the  lime«ilt  to  100  pta.  of  IaIIow,  the 
reaction  occurs  more  reaaily  than  when  carbonate  of  soda  is  employed,  a 
slightly  yellowish  mass,  hard  enough  to  be  pnlveriscd,  being  ob^ned. 
With  the  carbonatea  of  baryta,  strontia  and  magnesia,  Uie  same  reaction 
occurs,  while  with  (»rbonate  of  lead,  the  decomposition  goes  on  rery 
rapidly  and  is  accompanied  with  a  tumultous  erolution  of  gas. 

If  tbe  action  of  the  heat  is  carefully  regulated,  oxrd  of  glyceryl  is 
alone  decomposed,  the  fatty  acids  remaining  intact.  By  direct  experi- 
ment 100  pts.  of  tallow  when  saponified  with  carbonate  of  soda  afforded 
94-8  grms.  of  tatty  acid ;  while  the  same  amount  of  tallow  saponified  by 
carbonate  of  lime  yielded  906  pts.  of  fatty  acid. 

100  grms.  of  the  lime  soap  treated  with  water  gave  no  glycerine;  bot 
by  means  of  ether  a  few  centignns.  of  a  nonvolatile  oily  substance,  tighter 
than  water  and  insoluble  in  alxalies  or  mineral  acids,  were  eitracted.  The 
gases  disengaged  consist  of  carbonic  acid,  about  75'30  pr.  c^  light  c«r- 
buretted  hydrogen  ll'8fl  pr.  et,  hydrogen  12'80  pr.  ct.,  together  with  a 
little  acroleine.— -^nnoie*  de  Chimie  el  dt  Phytique,  [3],  1i,  216. 

20.  Preparation  of  HydraU  of  Baryta  by  meaiu  tf  Oxyi  of  Zine. — 
Instead  of  the  common  method  of  preparing  hydrate  of  baryta  by  decom- 
posing Bulphid  of  barium  with  blacE  oiyd  of  copper,  Alkx.  Mubllkk 
proposes  to  substibite  commercial  zino-white  for  the  copper  oxyd.  The 
only  difference  in  the  conduct  of  this,  and  the  ordinary  process  consists 
in  retaining  a  portion  of  the  solution  of  sulphid  of  barium  in  order  to 
precipitate  some  lino  oxyd  which  is  dissolved  by  the  baryta  water.  Or 
It  migbc  be  well  to  decompose  the  last  portions  of  the  sulphid  of  bftrinra 
withliydrato  of  copper  (by  adding  sulpnnte  of  copper),  since  an  excess  of 
this  could  readily  oe  recognized  by  its  blue  color.  If  by  oxydation  the 
sulphid  of  barium  Lad  become  mixed  with  any  of  the  thionic  acids,  the 
crude  hydrate  prepared  from  it  should  be  ignited,  afler  evaporation,  with 
a  little  nitrate  of  baryta  and  the  sulphate  of  baryta  thus  formed  removed 
by  filtration. — Journal  fiir  praJctitelu  Chtmie,  Ixxxii,  52.  r.  b.  a. 
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1.  Ebhtdckt  Gkolooioal  Suk/it. — 1.  Report  on  the  Fouil  Flora 
and  of  the  Straligraphicai  2>i»tribution  of  tht  Coal  in  ike  Kenlueky  Coal 
Fitldt;  by  Lxo  Ln^oiRBDX,  PalBontological  AssistanL  —  2,  Topo- 
ffraphieal  and  Otoloffical  Report  of  the  Country  along  the  outline  boat 
lint  following  the  wetttm  margin  of  tht  Eaetem  Coal  Jteld  of  the  State 
ofKtntttehy;  byJoazPH  Lulit,  Jr.,  Topographical  Assistant.     Large 
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8vo,  pp.  S83--498. — ^These  two  diTuions  of  the  Report  of  the  Kentucky 
Oeological  Survej,  hnve  reached  us  ia  adrance  of  publicadon,  thanks  to 
the  kiod  atteutions  of  Dr.  Peter,  vho,  muce  the  death  of  the  lamented 
Owen,  IB  charged  with  the  publication  of  the  work.  Mr.  Lesquereux 
here  presents  tlie  reaults-of  his  criticat  studies  into  the  distribution  of  the 
fossil  plants  of  the  coal  strata,  in  the  various  coal  beds,  confirming  the 
palEeoDtoli^ical  evidence  by  comparative  lithological  secUons  of  actual 
superposition.  He  is  thus  enabled  lo  show  the  true  relation  of  the  strata 
in  the  different  coal  flelds  of  Kentucky  (as  &r  as  bis  observations  have 
exteudect)  with  those  of  other  parts  of  North  America,  This  has  been 
a  great  desideratum  in  American  geology,  and  no  obaerver  has  enjoyed 
greater  opportunities  ibr  exact  study  in  this  line  of  research  or  has  pos- 
sessed  in  so  eminent  a  degree  the  peculiar  knowledge  which  is  essential 
to  a  correct  solution  of  the  problem. 

Mr.  Lesquereux  does  not  recognize  the  justness  of  the  division  which 
is  often  made  between  the  upper  aod  lower  Coal  meaanres,  i.  e.,  those 
above  from  ibose  below  the  conglomerate,  and  sees  no  good  reasons  for 
calling  the  Utter  '  false  coal  measures.'  '  If,'  he  says, '  it  is  based  on  the 
fact  that  the  inferior  coal  beds  are  not  generally  found  over  the  whole 
extent  of  the  coal  fields  of  America,  the  same  can  be  said  of  tlie  coal  strata 
between  the  Mahoning  and  the  Anvil  Rock  Sandstone,  and  particularly  of 
the  upper  coal  measures  above  the  Anvil  Rock.  If  this  separation  is 
made,  from  the  thickness  and  extent  of  the  great  deposit  of  sandstone 
named  conglomerale,  or  from  its  composition  of  coarser  and  more  pebbly 
materials,  the  same  reason  for  a  furUier  sepavation  of  the  coal  measures 
might  be  found  in  the  thickness,  extent,  and  composition  of  the  Mahon- 
ing, and  even  of  the  Anvil  Bock  ^ndstones,  A  separation  of  the  infe- 
rior coal  beds  from  the  higher  measures  associated  with  them,  could  only 
be  authorized  by  a  difference  in  the  vegetation  of  which  the  coal  has  been 
formed,  and  consequently  in  the  species  of  plants  found  in  the  shales. 
But  this  difference  does  not  exist,  as  we  shall  see  presently.  It  is,  there- 
fore, more  rational  to  take  the  coal  measures  in  their  whole  ver^cal  ex- 
tent, as  a  single  and  inseparable  formation,  dividing  them,  for  the  sake  of 
a  better  understanding,  in  four  different  parts. 

'  1.  The  coal  measures  below  the  conglomerate. 

*  2.  The  measures  between  the  conglomerate  and  the  Mahoning  sand- 

'  3.  Those  between  this  last  sandstone  and  the  Anvil  Rock. 

'  4.  The  upper  coal  measures  above  it,  with  their  top  Still  undeter- 
mined." 

We  take  much  pleasure  in  here  reproducing,  with  some  emendations 
by  the  author,  the  "Table  of  Comparative  Sections"  from  the  Kentucky 
Report,  showing  the  comparative  position  of  the  most  important  coal 
strata  in  different  parts  of  the  American  coal  fields.     The  author  adds ; 

'  The  number  of  the  sections  could  have  been  much  increased ;  but  I 
have  deemed  it  best  to  record  in  this  table  only  those  which  I  consider 
as  perfectly  reliable,  and  of  which  I  have  been  able  to  compare  the  palte- 
OQtological  characters,  at  least  at  some  of  their  principal  horizons,* 
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'IHm  reniftrlctible  Analogy  of  distribntion  of  the  coal  stratii,  as  indi' 
cftted  hy  these  Bectiooa,  is  tlius  put  in  evidenoe,  and  cannot  b«  aacribeii 
to  any  ideal  Byntem.  The  order  of  superposition  of  the  different  eectiona 
is  Mtabliftbed  on  lUhologic&l  and  pulDeontological  cbaractera.  But  it  is 
only  by  palteontolof^y  ihat  the  equivalency  of  the  coal  strata  hns  been, 
and  can  be,  established  in  distant  parta  of  the  same  baun,  and  especially 
in  separate  coal  fields.  Therefore  paleontology,  ai  applied  to  the  idenii- 
ficMion  of  coal  beds,  can  do  longer  be  considered  as  a  chimerical  notion. 
Its  practical  advantage  is  at  once  evident.  And  I  hare  no  doubt  that, 
u  soon  at  it  is  generally  reecived  as  a  guide  in  the  examination  of  our 
coal  fielda,  the  narmony  of  distribution  of  the  coal  strata  nilL  beconn 
more  and  more  striking. 

'  The  sections  made  in  Rentucliy  indicate  a  remarkable  increase  in  the 
tliickness  of  the  measures,  especially  of  the  sandstone  strata  towards  ihe 
Boutheast.  It  wonld  have  been  interesting  to  compare  scclions  made  in 
the  eo^  fields  of  Vii^nia,  south  of  Charleatown,  and  to  aoceruin  how  far 
tbis  prc^reasion  of  tbiolcness  is  continued.  It  was  impossible  to  get  reli- 
able data  on  the  distribution  of  llie  coal  in  that  country.  From  what  I 
have  seen  myself,  many  years  ago,  and  especially  from  eections  on  ConI 
river,  kindly  communicated  by  Dr.  I.  H.  Salisbury,  it  appears  that  ciial 
No.  1,  with  its  members  B  and  C,  and  perhaps  No.  2,  subdivides  forming 
as  many  as  eight  different  strata.  A  similar  development  is  seen  in  the 
north  anthracite  banin,  of  which  Wilkesbarre  is  the  center.  In  the  sshm 
basin  ve  find  another  analogy  in  the  constant  decrcasiiig  of  the  mensnres 
from  Wilkesbarre  to  the  eastern  edges  of  the  basin  at  Carboudiile. 

'It  was  impossible  to  get  any  well  determined  data  from  the  other 
basins  of  the  Anthraute  coal  fields.  The  disturbances  of  the  strata  an 
BO  marked  in  innumerable  flexures  that  dTnnmical  geology  has  biled, 
thuB  far,  to  give  any  indication  touching  the  general  distributii-n  of  ih« 
veins.  From  palKonlological  evidence  I  am  satisfied  that  the  liigbait 
coal  of  the  Pottsvilie  and  Tamaqua  basin  is  the  equivalent  of  our  No.  4, 
and  that  the  measuret  do  not  aKend  higher  in  that  part  of  Pcnneylvnniib 
It  is  certain  also  that  the  big  or  mammoth  vein,  so  generally  worked  In 
the  same  basin,  is  the  equivalent  of  No.  IB. 

'  The  1st  section  represents  the  distribution  of  the  coal  strata  in  Union 
county,  Kentucky,  and  is  perfectly  correct  It  was  made  by  Dr.  D.  Dal« 
Owen,  from  borings  and  repeated  measurcmenta. 

'Section  2d  ie  the  record  of  the  Holloway  boring  at  HendcrsoD,  and  is 
itlso  perfectly  reliable  for  the  place  of  the  eoal  atrata  ia  tiii^  part  of  Ken- 
tucky. 

'  Section  3d  is  from  Mr.  J.  P.  Lesley's  Manual  of  Coal.  It  was  con- 
densed from  such  numerous  and  authentic  records  as  the  best  geologist 
can  obtain. 

'  Section  4th  is  another  general  section  of  Pennsylvania  copied  from  the 
final  geological  report  of  the  State  of  Pennsylvania.  In  comparing  these 
four  general  sections,  it  becomes  evident  that  the  essential  coal  strata,  via: 
coal  IB,  C  'ith,  and  C  Uth,  come  under  the  snme  horizon.  The  dif- 
ference in  the  intermediate  strata  is  not  of  material  importance.  In  the 
section  of  the  Pennsylvania  survey  there  is  a  distance  of  480  feet  marked 
as  barren  of  coal,  contradictory  to  local  sections  of  the  aame  Report,  wliicb 
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aihow  generally  one  worknble  bed,  the  Sliliek  eoal,  and  sometiniM  two, 
above  the  MBbooing  SaodBtoDe.  Mr.  Lesley's  section  baa  marked  the 
place  of  these  strata.  In  the  same  section  of  the  report,  there  is  &  group 
of  veins,  called  the  Mercer  coat,  which  baa  no  equivnlent  in  the  other 
sections,  or  which  is  represented  only  by  a  thin  coal.  Palteontoiogy  alone 
can  deoi<Ie  whether  this  Uercer  coal  is,  or  is  not,  the  equivalent  of  No.  IB 
and  its  subdivisions,  as  it  appears  to  be. 

From  all  the  local  sectioDS  of  the  Pennsylvania  Survey,  two  ascertained 
data  are  especially  worth  mentioniDg.  1st.  The  reliability  of  our  Curlew 
limestone,  which,  in  FennsyWaDia,  is  called  Fteeport  limestone,  and  is 
generally  placed  6  to  10  feet  above  out  No.  3  coal :  2d.  The  consiGtency 
of  tha/erri/erout  limestone  between  No.  IB  end  No.  2  in  the  place  occu- 
pied by  oar  coal  IC  It  lies,  as  in  Kentucky,  1 0  to  40  feet  above  No.  iB, 
and  is  generally  accompanied  by  calcareous  iron  ores. 

Section  fiUi,  at  Yellow  creek,  is  given  from  measurements  of  Dr. 
Newberry,  in  his  railroad  survey,  and  fiom  my  own  palieonlological  exam- 
ination.   The  distances  between  tlie  coal  strata  are  said  to  he  too  great. 

Section  fllh  was  made  at  Buena  Vista  and  Greenup  furnaces  from  my 
own  measurements,  compared  with  five  different  sections,  kindly  furnished 
by  Mr.  John  Means. 

Section  Ttb,  made  at  Mount  Savage,  is  exact,  as  far  as  measurements 
by  pocket  level  can  be  relied  upon. 

Section  8th  was  taken  at  West  Liberty,  first  by  Dr.  D.  D.  Owen,  and 
afterwards  by  myself.  The  upper  part  of  No.  IB  crops  out  in  the  bed 
of  the  river,  and  it  was  impossible  to  ascertain  at  what  distance  this 
member,  one  foot  thick,  it  placed  from  the  main  IB.  The  distance,  71 
feet,  to  No,  2,  is  too  short  by,  probably,  20  to  30  feet. 

Section  9th,  at  Jackson,  only  shows  No.  3d  coal  as  a  streak  of  coal 
6  inches  thick.  The  section  was  followed  along  a  steep  ravine,  from  the 
bed  of  the  river  to  the  top  of  the  highest  hill.  Though  this  coal  was 
covered,  and  its  paisontology  was  not  ascertained,  I  have  no  doubt  of  its 
identity  with  the  Haddock's  coal,  our  No.  S,  which  ia  worked  in  the 
vicinity,  275  feet  above  No.  lA. 

Section  lOtfa,  at  Peach  Orchard,  was  ascertained  from  measurements 
and  palseontological  data.  Coal  3d  is  only  marked  by  a  bed  of  hard  fire 
day,  nearly  limestone,  or  bastard  I imcatone,  and  a  streak  of  coal,  and  coal 
4th  is  replaced  by  fire  clay  and  iron  ore,  just  at  the  b.nse  of  the  Mahoning 
Sandstone,  which  tops  the  bills,  520  feet  above  low  water  of  Louisa  river, 
4nd  is  conglomeratic  at  its  top. 

Section  lllh,  at  Warfield,  is  made  from  No.  lA  coal,  at  the  top  of  the 
boring  to  the  highest  hill,  740  feet,  where  all  the  coal -strata  are  opened, 
nearly  on  the  same  vertical  line.  I  refer  the  cannel  coal  vein,  said  to  be 
8  feet  thick,  to  No.  3,  and  not  to  No.  4,  because  it  is  not  placed  just  below 
the  Mahoning  Sandstone,  hut  separated  from  it  by  about  00  feet  of  meas- 
ures, apparently  shales  and  iron  stone.  I  could  find  no  trace  of  coal  4lh; 
but  the  top  of  the  hill  i's  covered,  except  where  the  Mahoning  Sandstone 
appears  in  perpendicular  clifis,  with  a  nearly  impenetrable  thicket  of 
brambles,  wliicb  rendered  close  researches  impossible. 

Section  12th  was  taken  at  Wilkesbarre,  in  the  center  of  the  north 
anthracite  basin.  This  and  the  ibllowing  sections  are  copied  from  tb« 
Am.  Jons.  fioL— Sacoxn  Saaots,  You  IXSn,  So.  M.— J01.T,  18BL 
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report  of  the  FeDiiBylvaiiia  larvey,  seai  wen  wpeciitlly  comjnlecl  tram 
boring!  «id  obMrratioQB  made  by  the  director!  of  coal  raineB.  Th^  ara 
entirJf  reliable.  For  Wilkesbarre,  there  is  aa  upper  aection  ooDtaining 
two  beds  o(  coal,  wbioh  would  correspond  with  No.  Sth  and  0th  coals  M 
Kentucky.  As  this  seclion  was  not  taken  from  the  Kama  place  m  the 
lower  pfirt,  and  M  I  could  Dot  tee  Any  of  the  reported  coal  beds  to  as  to 
aacertain  their  palsontology,  it  is  omitted.  Some  coal  beds  of  nnwoikaUe 
thickness  are  marked  in  the  section  of  the  PanniylTftniarepMl.  Bnttber 
are  not  reported  by  Mr.  Lesley,  nor  were  they  marked  in  a  seotiou  whiui 
I  obtained  of  the  foreman  of  the  mines. 

Section  ISth,  at  PitUton,  is  remarkable  by  the  •epaTaU<Hi  of  coal  Sd 
and  G.  Sd,  each  into  two  beds,  leparated  by  ten  feet  of  abalea.  We  have 
seen  the  same  dittjunclion  of  theae  Teins  at  Chinch  creek,  and  at  Whe*- 
stone  creek,  in  Greennp  county. 

Section  14lh,  at  ScrantOD,  is  also  reported  in  Mr.  Lealey's  Uannal  with 
tome  difference. 

Section  Ifilh,  at  Csrbondale,  was  obtained  from  Mr.  Ed.  Jonas,  direotor 
of  the  mines  of  Archibald.  At  Carbondale  the  hills  are  too  low,  and 
contain  only  the  coal  2d.  The  8d  ooal  is  added  from  the  Archibald's 
section,  which  is  about  the  same.  In  this  last  place,  the  distance  between 
C.  IB  and  2d  is  92,  and  at  Carbondale  B6  feet 

The  plates  illustrating  this  valuable  memoir  are  not  yet  published. 

The  author  in  his  Introductory  letter  takes  occasion  to  defend  himself 
from  the  charge  of  plsgiariam  made  agunst  him  by  l^e  late  Director  of 
the  Oeological  Survey  of  Pennsylvania  in  the  final  Report  of  that  BDrrey. 
As  the  alleged  offence  oonskted  in  quoting  the  author's  own  report  some 
yean  after  it  was  rendered,  and  with  full  acknowledgment,  it  would  seem 
hardly  to  fall  within  the  requirements  of  a  publio  apology. 

Ur.  Lesley,  in  his  'Topographical  Geological  Report,'  has  perfi>rmed  a 
labor  of  the  greatest  practical  utility,  and  one  heretofore  quite  too  much 
neglected  in  onr  American  geology.  It  is  obvious  that  tne  procenes  of 
erouon,  forming  valleys  on  the  courses  of  all  streams,  have  removed  cflr> 
tMD  portions  of  the  original  spread  of  coal.  While  therefore  the  geologist 
in  a  general  map  correctly  colors  the  whole  of  &  ^ven  area  at  cool-bearing, 
the  ooal  owner  finds  to  his  chagrin  that  much  of  the  coal  which  ought  to 
be  on  his  landt  baa  '  gone  to  markeL'  The  only  remedy  for  such  ditap- 
pointmenta  is  found  in  accurate  topographical  maps  in  which  contour 
lines  at  convenient  elevations  render  certain  what  portions  of  the  several 
measuree  remain  undisturbed  and  what  are  wantiog.  When  to  the  skill 
of  the  topographical  engineer  is  added,  as  in  Mr.  L^ey's  case,  the  speoial 
knowledge  of  the  geologist,  the  results  are  tmly  valuable. 

Kentucky  has  been  fortunate  in  the  character  of  her  soientifio  oorpa 
employed  in  this  survey,  and  we  earnestly  hope,  in  spite  of  all  causes  of 
civil  distnrhance,  this  work  of  peace  will  receive  no  ohetruotion  either  in 
,its  course  of  completion  or  in  the  publication  of  its  results. 

On  a  future  occasion  we  shall  return  to  these  reports  for  the  purpose, 
among  other  things,  of  considering  Dr.  Peter's  results  on  the  agricultural 
side  01  the  survey,  both  in  Kentucky  and  Arkansas. 

2.  Detcriptiont  oftuvi  fottiUfnm  the  Palaogou  roeietcfAt  Watam 
StalM,  (from  the  transactions  of  the  Chicago  Academy  of  Sciences, 
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October  11th,  18fi9*);  oontributed  Inr  J.  H.  U^CHxanr.  (2d  extract) 
— Iha  pkper  coDtaina  deacriptions  of  the  followiag  Bpeoiea,  which  are 
rwarded  b;  the  author  as  nev  to  Bcieoce,  vii^  Orthit  Kathuktiuw,  0. 
Mnntcotti,  Alkyri*  inlemariea,  A.  ttltravarica,  A.  t^maxtma,  A.  obvia, 
A.  ptrinflata,  Ttrebratula  bigacuta,  T.  tubnUia/orma,  T.  genieuloia, 
SAyitchontlla  Parvim,  3piri/er  Saeinentit,  S.  ciavalula,  Reiuellaeria 
Condoni,  Ptntamerui  buinvatut,  P,  tritinualut,  P,  erauoradiut,  P. 
arcuofM,  Amb(mi/chia  tugleela,  Jfuevla  obtoUla,  MureMtonia  archimedia, 
PleunUtmaria  hiearinala,  Platyaraa  Quiiteeyentu,  Stfccuiia  erauolare, 
£,pervotuta,  OrUtoeeroM  Laphami,  0.  Stammont,  0.  Soi/i,  0.  lintola- 
turn,  0.  eamtoiare,  0,  irrtgulare,  O.  Kodoeottatum,  0.  ilrvtliAtatum,  and 
£ueat]/ptoermus  armotiti.  The  but  mentioned  species  it  alw  i]liutrat«d 
bjr  two  wood  cuts. 

The  deocriptions  of  these  foemls,  although  in  moat  oases  rather  brief,  are 
geoerallj  lumcient  for  the  preliminary  indication  of  apectes.  In  the  aeleo- 
tion  of  names  for  his  species,  however,  the  aathor  haa  been  in  some  caaes 
rather  unfortunate,  aeveral  of  thoae  used  having  been  preoccnpied.  For  in- 
etance,  Ooldfnaa  published  a  Ifueula  obtolata — (Petrefact.  Ger.  II,  p,  ISI). 
Again  Soverby  published  a  PUurotomaria  under  the  name  of  TVocAut 
buarinatitt  in  1818  (Min.  Conch.,  8d,  p.  S9),  which  was  referred  to  the 
proper  genus  bj  Morris  in  1848.  Tike  same  name  (biearinata)  woe  also 
applied  to  aaoUier  species  of  this  Kenna  by  Koninck  in  1848,  (Ap. 
D'OmaJ.  Tree  Elem.  Oeol.  p.  Sl7)  and  to  still  another  by  Munster  (Gold! 
Petre&ct,  3d,  p.  72.)  The  name  OrtAoctroM  lineotatum,  was  used  by 
Fhilh*pe  in  1841,  (Fat.  Foes., p.  111).  Again  the  apecifio  natne  tVr^u/ars 
was  used  by  Munster  for  an  Orthocerat  m  1840  (Bietni.  lur  Fetref.  S,  p. 
100).  This  criticism  applies  alto  to  onr  author's  former  paper  (New 
Palnoioio  foeaiIs,t  dec).  For  instance  the  name  Zeda  gibbota  and  L. 
polita,  bad  both  been  preoccunied  by  Sonerby  for  recent  species ;  and 
Jfueula  eylindTica  was  used  Dy  McCoy  for  a  Carboniferous  apeciea  in 
1844  (Carb.  Foes.  Ireland,  p.  «0). 

Several  of  the  species  described  m  these  papers  appear  to  us  wry 
closely  allied  to  M  and  well  known  forme,  thongh  it  is  bnt  reaaonaUe 
to  inrar  that  the  anthor'a  means  of  judging  in  regard  to  their  difference 
or  identity  should  be  more  reliable  than  an  opinion  formed  from  merely 
reading  bis  descriptions. 

*  The  dnlelicTBgiTeoiinot  that  at  which  Oris  paper  wai  puNuAedl  hot  the  data 
at  wbid)  the  paper  tma  wUeh  it  pnrporti  to  hava  wan  cztraclsd  was  rraif  brfbra 
the  Cliicigo  AcademT.  Tb*  copy  balbra  na  wm  raceivcd  <hi  the  KIb  of  Fctx, 
IB6I,  wludiitpfobaMy  ■■  aarly  as  itwaa  recriTed  elaewbere.  We  meotiiiD  this 
bot  in  order  to  call  the  alteotkia  ofautfaor*  to  the  inq)ortance  of  ^vir^  the  dale  oT 
]nMMalioH,m  well  aitbat  at  wbiefa  their  papen  were prewoteH,  where  tbey  aredtt- 
trlbatadioadTaoeeof  the  raifDlariaMieof  thsproceadin^ortniDaaelionaorthebadr 
bebt*  wbick  Ihej  were  read ;  lor  it  man  be  borae  in  mJixl  that  it  ia  not  to  tlie  dale 
of  irmmlotioN,  bat  to  that  of  aolual  pitiliMlion,  (i  »,  geoenl  diatributioQ  anoogst 
Utnrara  in  tbe  department  of  adeoee  upon  which  it  tresis)  Ibat  we  miMt  go  In  all 
run  of  diipulad  _prioritj.  We  muft  be  ezcoaad  Ibr  reUerating  lo  freqnentlf  this 
important  point  of^acleoUfle  Mhtea,  since  tlierc  atill  q>p«an  to  b«,  after  aU  Ihat  haa 
beoi  uid,  an  imperfect  eomprabemion    '  "    '  " 
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m.   BOTANY. 

1.  Flora  Hongkangmm :  a  Dturiplion  of  Ihe  Flauering  Plantt  and 
Ftmt  of  the  Inland  of  ffonghon^ ;  by  G<okob  Bbnthau,  V.P.L.8,  IPt/A 
a  Mapo/tlu  Inland.  PublUked  under  the  Aulhorily  of  Her  Majeity"* 
Seertlary  of  Slate  far  tha  Coloniet.  London:  Lovetl  R«eve.  IBfll.  pp. 
482.  8vo. — We  have  already  noticed  Harsey  and  Sender's  Capo  Flora, 
And  Grisebach'a  Flora  of  the  British  West  Indies,  each  of  which  have 
completed  a  fir^t  volume.  The  present  work  i»  the  third  of  this  series  of 
British  Colonial  Floras,  upon  a  new  and  simple  plan,  compact  in  fbnn, 
written  in  English  throughout,  authorized  and  lupported  by  the  Briliah 
Gorernment.  The  Colonial  department  pays  a  very  moderal«  recompense 
to  the  authors,  and  tui-ns  the  work  over  to  a  publislier  upon  such  ter-ms 
as  to  render  the  volume  generally  accessible  to  working  l>otanists  and 
colonists.  This  is  a  much  wiser  as  well  as  vastly  more  economicat  plan 
of  government  patronage  to  scientific  publication  than  that  adopted  in 
this  country,  one  which  secures  that  the  publications  ate  just  what  is 
wanted  and  that  they  reach  the  hands  which  are  to  use  tbero,  and  not 
others — one  which,  when  our  present  task  is  done  and  we  agun  cultivate 
the  arts  of  peace,  we  might  profitably  adopt  The  present  work  is  hy  a 
master-hand  ;  for  Mr.  Bentham  is  one  of  the  most  eiperienc^d,  industri- 
ous, and  judicious  of  systematic  botanists.  The  island  of  Hongkong  bas 
an  area  of  scarcely  thirty  nqnare  miles,  its  general  aspect  is  bleak  and 
barren ;  yet  it  has  already  yielded  about  a  thousand  phaenogamoaa 
■neciea.  "  At  a  flrsl  glance,"  as  tbe  author  observes,  "  one  is  struck  with 
tne  very  large  total  amount  of  species  crowded '  upon  so  small  an  island, 
which  all  navigators  depict  as  apparently  so  bleak  and  bare; — with  tho 
tropical  character  of  the  great  majority  of  species,  when  botanists  agree 
in  representing  the  general  aspect  (derived  from  tbe  majority  of  individ- 
nalsj  to  present  the  features  of  a  much  more  northern  latitude; — with 
the  large  proportion  of  arborescent  and  shrubby  species,  on  a  rocky  mass 
where  Uie  woods  are  limited  to  a  few  ravines,  or  short  narrow  valleys  half 
monopolized  by  cultivation ; — and  with  the  very  great  diversity  in  the 
■pecies  themselves,  the  proportion  of  orders  and  genera  to  species,  and 
Uie  comparative  number  of  monotypic  genera,  being  far  greater  in  the 
Hongkong  Flora  than  in  any  other  Flora  of  similar  eitentlnown  to  me. 
The  very  Targe  number  of  endemic  species, — of  species  known  to  us  onlj 
from  the  island — ia  probably  occasioned  by  our  ignorance  already  alluded 
to,  of  the  vegetation  of  continental  South  China." 

A  fitting  acknowledgment  is  given  for  the  important  contribution  to 
this  Flora  furnished  by  the  botanical  collection  (of  above  600  species) 
made  by  Charles  Wright,  as  botanist  of  the  U.  S.  North  Pacific  Explor- 
ing Eipedition  under  Captains  Ringgold  and  Rodgers,  duplicatea  of 
which  were  obligingly  and  most  properly  furnished  by  direction  of  the 
Commander  and  the  enlightened  Secretary  of  the  Smithsonian  Institution. 

In  aid  of  the  colonial  botanists  or  amateurs  who  may  use  this  Flora, 
the  author  has  prefixed  (with  some  minor  alterations)  the  admirable  brief 
outlines  of  Botany  and  Glossary  prepared  for  his  popular  Britiah  Flora. 

In  these  Outlines  the  subject  is  regarded,  not  from  the  morphological 
or  the  physiological,  but  from  the  descriptive  point  of  view.    It  opens 
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wiih  a  stBtement  of  the  nature  and  design  (^  a  Flora,  and  of  what  tk 
botanicat  deftcription  ought  to  be. 

"  These  descriptiona  abonid  be  clear,  oonciV,  accurate  and  characteris- 
tio,  so  aa  that  each  one  ahonld  be  readily  adapted  to  the  plant  it  relate* 
to,  and  to  no  other ;  they  ahoold  be  aa  nearly  as  possible  arranged  undur 
natnral  dJTiakins,  so  aa  to  facilitate  the  comparison  of  each  plant  with 
thoee  neareat  allied  to  it;  and  they  should  be  accompanied  by  nti  artifi- 
cial key  or  index,  by  means  of  which  the  student  may  be  piuided  step  by 
Btep  in  the  observation  of  such  peculiarities,  or  characters,  in  his  plant  as 
may  lead  him,  with  the  least  delay,  to  the  individaal  description  belong- 
ing to  iL 

Tor  descriptions  to  be  clear  and  readily  intelligible,  they  should  be 
expressed  as  much  as  poesible  in  ordinary  well-established  language. 
But,  for  the  purooso  of  accuracy,  it  is  necessary  not  only  to  give  a  more 
precise  technical  meaning  to  many  terms  uae^  more  or  less  vagnely  in 
common  Gonvenation,  but  also  to  mtrodace  purely  technical  names  for 
such  parts  of  plants  or  forms  as  are  of  little  importance  except  to  the 
botanist.  In  the  present  chapter  it  is  proposed  to  define  such  technical 
or  technically  limited  terms  aa  are  made  use  of  in  these  Floras. 

"At  the  same  time  mathematical  accuracy  must  not  be  expected.  The 
fhrmi  and  appearances  assumed  by  planta  and  their  parts  are  infinite. 
Names  cannot  be  invented  for  all ;  those  even  that  have  been  proposed 
are  too  numerous  for  ordinary  memoriea.  Many  aro  derived  from  sup- 
posed resembtancee  to  well-known  forms  and  objects.  These  resemblances 
are  differently  appreciated  by  different  persons ;  and  the  same  term  is 
not  only  differently  applied  by  two  different  botanists,  but  it  frequently 
hapftens  that  the  same  writer  is  led  on  different  occasions  to  give  some- 
what different  meanings  to  the  same  word.  The  botanist's  endeavors 
should  always  be,  on  the  one  hand  to  make  as  near  an  approach  to  pre- 
cision as  circumstances  will  allow,  and  on  the  other  hand  to  avoid  that 
prolixity  of  detail  and  overloading  with  technical  terma  which  tenda 
rather  to  confusion  than  to  cleamesa.  In  this  ha  will  be  more  or  less 
Buccessful,  The  aptnets  of  a  botanical  description,  like  the  beauty  of  a 
work  of  imagination,  will  always  vary  with  the  style  and  genius  of  the 
antbor." 

These  Outlines  are  throughout  so  well  sketched,  and  so  worthy  to  be 
regarded  as  of  standard  authority,  that  we  moat  still  venture  a  criticism 
or  two,  looking  to  their  possible  improvement 

In  the  first  place,  referring  to  paragraphs  8  and  88,  we  must  dissent 
from  the  proposition  that  the  subject  of  homology  does  not  belong  to 


"  morphologif  in  the  proper  sense  of  the  term  ;" — unless,  indeed,  morph- 
ology relates  simply  to  form  in  the  lowest  sense,  to  mere  shape,  arbi^- 
rily  viewed, — which  wonld  belittle  the  subject  down  to  mere  terminology. 


lud  empty  that  of  all  scientific  interest  If  the  comparison  even  of  a 
perfoliate  or  clasping  with  a  cordate  leaf,  or  of  membranaceous  or  coria- 
ceous with  thicken^  leaves,  such  as  those  of  a  Honseleek,  a  Mesembry- 


ibry- 
anthemum  and  an  Alod,  f^ls  within  the  province  of  morpholt^,  surely 

'edon,  with  a 
1  carpel,  in. 


BO  also  must  the  comparison  of  an  ordinary  leaf  with  a  cotyledon,  with  a 
bnlb-scale,  a  bnd-tcale,  and  no  less  with  a  sepal,  a  petal,  a  carpel,  in. 
In  the  latter  we  merely  trace  morphol<^cal  relations  of  the  ttrj  >mm 
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iDud  BOraewliKt  farther  and  hiEher.  The  re)adoa  of  » Iwf  u  fbtimga  to 
the  ic&le  of  s  bud,  or  to  the  uiorn  of  a  Barberry  ii  cluul^  of  the  samo 
category  n  its  ralalioD  to  a  sepal  or  a  petal, — th«  latter,  m  w«  regard  it, 
bringing  in  no  new  idea,  and  reqairing  no  new  point  of  view. 

Next,  Quineutieial  imbricaUon  is  defined  by  Mr.  Bentbaoi  to  be  that 
urangement  in  which  "  one  petal  is  outude,  an  adjoining  one  wltolly 
ioaidft,  the  three  otheis  intannediate  and  overlapping  on  one  side."  But 
wby  give  this  name  to  a  mixed  form,  to  that  which  is  merely  oonTolato 
nttiTOtion  deranged  by  one  of  the  five  petals  getting  both  edges  ,uiid«rl 
And  why  change  the  nniform  usage  from  DeCandolTe's  Thione  SUmrt^ 
txirt,  if  not  earlier,  down  to  the  present  time,  which  defiaea  the  quin- 
ouncial  mods  as  having  two  members  exterior,  two  interior,  and  one  witfa 
one  edge  overlappiogita  neighbor  and  the  other  overlap[)ed ; — an  arrange- 
ment  which  especially  merits  a  distinguishing  name,  since  it  i>  the  nor- 
mal imbrication  in  a  pentamerous  perianth,  answering  as  it  does  to  { 
pliyllotaxia.  So  that  current  usage  and  reason  idA  against  the  inno- 
vation. 

In  tbe  third  t^*ce,  we  are  equally  inclined  to  demur  to  the  proposed 
modifications  of  the  sense  of  the  terms  ferigyntna  and  rpt^ynovf  (parasr. 
140),  Mr,  Bentham  restricting  the  former  to  those  cases  in  which  tne 
petals,  &c  are  adnate  to  a  Derfectly  free  calyx,  as  in  the  Cherry,  asd 
applying  the  latter  in  cases  where  the  calyx,  equally  bearing  the  petali, 
oc.,  IS  adnate  even  merely  to  lbs  base  of  tbe  ovary,  if  only  the  adhesion 
reaches  above  the  level  of  the  insertion  of  the  lowest  ovule  j — wbieh 
would  make  most  Saxifrages  epigynoos.  Besides  tbe  etyniol(^oal  ob- 
jections, and  the  inconvenience  of  a  change,  the  new  definitions  seem  to  os 
to  be  at  least  as  ambiguous  as  the  old  in  practice ;  and  it  is  not  Surpris- 
ing that  they  are  not  uniformly  adopt«d  in  the  Hongkong  Flora  itaelL 

Finally,  as  to  parup'.  ISS,  we  are  not  much  better  satisfied  wiUi  tb« 
definition  that  tbe  radiole  is  tbe  "base  of  tbe  future  r^t,"  than  with  ths 
original  Btat«nient  that  it  m  "the  future  root."  To  us  nothing  in  botany 
is  dearer,  or  more  {latent  to  observation  during  germinatjon,  than  that 
while  the  radicle  is,  if  you  please,  "the  base  of  Uie  future  root "  inasmuch 
as  it  is  that  from  which  the  root  proceeds,  it  is  it»elf  the  first  intemode 
of  stem.  This  view,  to  which  morphological  oonside rations  and  observa- 
tion of  the  development  long  since  brought  us,  appears  to  be  generally 
adopted  by  tbe  French  and  German  botanists,  but  not  by  the  Eoglbn. 
If  tbe  radicle  universally  feiled  to  elongate,  as  in  Monocotyledons,  and  in 
the  Pea,  Oak  and  others  with  hypogteous  germination,  this  organ  might 
be  deemed  to  be  nwrely  tbe  base  of  the  future  root;  but  its  more  usual 
elongation,  in  tlie  manner  of  any  other  intemode,  plainly  reveals  the  can- 
line  nature  which  analogy  would  also  assign  to  it. 

The  chapt^  on  Vegetsble  Anatomy  and  Physiology  is  new,  is  very 
condensed,  and  cotnidenng  that  it  deals  with  matters  to  which  Mr. 
Bentham  baa  never  specially  attended,  is  remarkably  good  and  accnrale. 
We  merely  observe  in  passing,  of  paragr.  196, 107,  that  the  disljnctian 
between  eiogenon*  and  endogenous  stems,  is  as  obvious  durvy  the  first 
season,  and  even  at  its  beginning,  as  ever  a^rward,  and  it  is  then  that 
the  purely  systematic  botanist  will  more  commonly  have  occasion  to  exam- 
ine tne  strnoture  in  this  regard ;  of  §198',  that "  th«  Lber  or  inner  baik"  is 
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bjr  no  rae&DB  alwaya "  formed  of  but  celh ;"  of  §200,  that  we  esnnot  accept 
tn«  atatoment  Uist  "  in  the  leaf  the  structure  oif  the  petioles  and  principal 
ribs  or  veinB  is  the  aame  as  that  of  the  youQg  braacbes  of  which  thef 
are  ramifications,"  at  least  in  anj  sense  in  which  the  sentence  vould  be 
nnderstood  by  the  learner.  Faragr,  207,  that  roots  gmw  in  length  at 
the  extremities,  "  in  proportion  as  they  find  the  requisite  nutriment," 
mif^ht  imply  the  popolar  fallacy  that  they  srow  directly  by  means  of 
what  they  talce  in  from  the  soil,  which  turely  they  do  not,  noteas  they 
live  in  the  manner  of  Funffi.  To  say  that  the  starch,  Ac,  in  a  tuber  or 
in  a  seed  "  ajipean  to  be  a  storn  of  nourishment "  for  the  early  growth  of 

•  the  buds  or  the  embryo,  is  a  remarkably  over^autioui  statement  (how 
could  these  grow  without  some  store  of  elaborated  matter  to  leed  upon)): 

'  nor  does  the  consideration  tbat  similar  accumulations  in  the  pericarps  of 
many  frnita  "perish  long  before  germination,"  and  so  do  not  nourish  the 
embryo,  afford  to  us  any  presumption  to  the  contrary,  even  if  we  could 
not  conceive — as  we  readily  can — of  other  final  causes,  some  of  them  im- 
portant to  tbe  continuance  of  the  species,  thereby  aubserved. 

The  fourth  cbapt«r,  on  the  Collection,  Preservation,  and  Det^mina- 
tion  of  Plants,  and  upon  Aborations  from  tbe  ordinary  type  or  appear- 
ance, is  most  excetlent.  a.  o. 

2.  AmaU  of  tht  Bottutieal  Society  of  Cmada,  Vol.  I,  part  I,  (Dec.,  1 860 
-March,  1861),  4to,  pp.  60. — This  Society  enters  upon  iu  career  with 
seal  and  spirit  These  Annals  open  with  the  history  of  the  Origin  of  the 
Bociety,  and  of  the  proceedings  attending  its  formation,  the  Laws,  and  the 
Proceedings  of  the  eaj-lieat  meeting.  Professor  BlackJe  of  Nashville, 
Tennessee  contributes  a  medico-botanical  paper  upon  Comut  fiarida; 
Mr.  ScknItE  one  upon  the  Botany  of  tbe  Red  River  Settlement  and  the 
old  Red  River  Trail ;  Mr.  Drummond,  Contributions  to  the  local  flora  of 
Kingston,  the  head-quartere  of  the  so<uety ;  Mrs.  Dr.  LawBon,  on  the  silk- 
worm and  other  fibre-yielding  insects,  and  the  growth  of  their  food-plants 
in  Canada ;  a  note  on  the  Hubbard  Squash,  by  Mrs.  Thomas  Briggs,  Jr. ; 
what  to  observe  in  Canadian  Lichens,  by  Dr.  Lindsay;  on  the  genus 
OraphtphoTvw,  and  its  synonymy,  by  Prof  Gray  of  Cambridge;  List  of 
Plants  collected  on  the  Island  of  Anticoeti  and  the  coast  c£  L^irador,  by 
Mr.  J.  Richardson;  and  some  other  short  communioations.  a.  o. 

8.  Journal  of  the  Proeeedings  of  the  Lirmaan  Society,  No.  10,  (1661) 

fives  the  remainder  of  Mitten's  Untimeration  of  the  Hepatiea  of  the  Eatt 
ttdiei,  and  a  good  part  of  another  of  the  PracurMrec  ad  Floram  Indi- 
earn,  by  Drs.  Hookbr  and  Thompson — the  Crvdjerte.  Here  Dr.  Hooker 
gives, — what  was  much  needed, — a  new  distribution  of  the  genera  of 
Crw^erct,  so  &r  ss  repreeented  in  India.  The  primary  divisions,  four  in 
number,  rest  upon  the  pod,  whether  jointed  or  jointless,  indehisoent  or 
dehiscent,  and  in  the  tatter,  whether  compressed  parallel  or  contrary  to 
the  partition.  The  tribes,  eleven  in  number,  rest  upon  the  shape  of  the 
pod,  the  arrangement  of  the  seeds,  and,  rather  subwdinately,  upon  the 
cotyledons.  The  whole  makes  a  mnch  improved  natural  arrangement 
Under  Barharea  we  are  not  surprised  to  see  B.  arewtta  and  £.  praeox 
reduced  to  B.  vttlgarii,  nor  to  see  Tmritii  reduced  to  Andtit.       a.  a. 

4.  Clati-BooJi  of  Botany ;  being  Outiinet  of  the  Structure,  Phyiiot- 
ogy,  and  Cbmijteatton  of  Pliatti ;  with  a  Flora  of  the  UviUd  Statu 
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and  Canada.    B7  Ai-PBOxao  Wood,  A^.,  Priua'pa]  of  Female  Academy, 
Brooklyn.     New  York,  Barnes  and  Burr,  &c  1861,  pp.  832,  Jarge  12ma 
— Tbis  ia  B  second  and  enlarged  edition  of  the  Clau-Book  published  in 
the  jear  184S,  a  book  which  has  been  widely  used  in  Botanical  instruo- 
tion,  and  which,  m>  far  as  th«  merits  of  a  work  may  be  tested  hj  the  salea, 
must  be  allowed  to  have  stood  the  criterion.     It  wai  natural  that  the 
author  should  wish  to  extend  and  improve  it,  and  the  publisbere  had 
every  inducement  to  incite  and  second  nis  endesvore.    The  reproduction,- 
although  deeigned  to  cover  the  same  ground  in  edocation,  is  of  greater 
pretension  than  the  original  istaa.     It  daims  a  higher  character,  even  tl|e 
authoritydue  to  original  invettigatioii  and  competent,  iDdependent  judg-. 
ment.     Wherefore  uie  work  inTitce  an  eiamination  such  as  it  would  be  ~. 
hardly  fair  to  apply  to  the  former  prodnction,  altbongh  in  that,  also,  ther^-. 
author  "distrusted  every  source  of  information  except  our  own  penonal'^- 
inspection,"  and  claimed  more  complete,  scientific,  and  particular  acquaint- 
ance with  our  Flora  than  would  have  been  expected.     Sixteen  years  more 
of  botanical  study,  however,  should  largely  substantiate  all  similar  claims. 
The  arrangement  of  the  page  is  good,  ana  so  also  the  choice  of  letter  for 
the  names  which  should  conapicuously  strike  the  eye,  taking  aa  it  does 
after  Dr.  Chapman's  book  and  other  models.     The  whole  appearance  of 
the  volume  is  commendable,  or  would  be  so  if  it  were  not  senously  disfig- 
ured by  clerical  and  typographical  errors.    These  are  annoying  enou^ 
everywhere,  but  are  especially  injurous  in  a  school-book.      We  know  too 
well  how  misprints  will  lurk  in  a  page,  escaping  the  eye  of  the  most 
attentive  authors  and  proof-readers;  but  those  of  the  present  volume  are 
beyond  excuse,  both  for  the  number  and  the  character  of  such  blemishes. 
Justice  to  Ibe  printer  constrains  us  to  add,  that  for  very  many  of  them  he 
con  hardly  be  the  responsible  party.    Especially  must  this  be  the  case 
with  a  crowd  of  misspelled  botanical  names,— although  the  eyes  c^  a 
competent  proof-reader  roust  have  dilated  with  wonder  that  an  author 
should  uniformly  write  (i(/i tola  for  dilatata,jnpmaa  (or pygmma,  designate 
the  genus  Saltfbaria  by  the  adjective  name  of  SaluburiaoA,  and  the  like. 
So  also  of  Slmploearput,  AtvhMlai^ilM,  thetipterotdtt,  which  again  are 
matched  by  counterpart  errors  in  Pijloearya  (with  a  species  rhyneotpo- 
roidti),  piylotUKhya,  BrjtopyruTn,  rhyiophiUa,  Peplyi,  dUtjehum,  du- 
tyehopkyUa,  and  so  on ;  to  say  nothing  of  ptduAHarii,  pttlietno,  Cha- 
mtKhrufa,     Oofallarto,    prwox,    tpmoaititMi,    Eriophila, — l^e    letter 
transforming  a  lover  of  spring  into  a  lover  of  wool  I  But  the  pupils  of  the 
Brooklyn  Female  Academy  who  can  read  the  Greek  letters  in  which  the 
derivation  of  some  of  the  above  words  is  given,  or  who  have  a  lAtin 
dictionary  at  hand,  for  some  of  the  rest,  cau  readily  be  taught  to  make 
the  requisite  corrections. 

80  also  we  have  lAmonum  for  Litnonivm,  Nyclelaa  for  NyeUlea,  JJpa- 
ehyi  for  Lepachyt,  Naiaa  for  Naaa,  Aehmella  for  Aanella,  Naumhtrgia 
for  Naambargia,  Phytolacca  deeai^ria  and  Stnarlia  penlagynia,  and 
Andromeda  poly/olia  for  poti/oiia,  as  if  this  specific  nsme  meant  many- 
leaved  and  was  a  hybrid  of  Qreek  and  Latin  (like  ItpUxulmu,  p.  140). 
It  is  not  so  surprising  that  he  should  fall  into  the  mistake  of  writing  the 
genus  PiAianthtt  of  Linnnus,  Folyanthet,  and  so  give  a  derivation  to 
match,  although  our  author  might  have  placed  some  Goafidenoe  is  Lia- 
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Dsas,  Endlicher,  ice. ;  and  ereD  the  common  books,  Buch  u  Loudon,  givQ 
the  correct  orLhographj'  and  denvation. 

To  copy  Dsmea  correctly  from  other  books,  or  to  see  that  tliey  are  cor- 
rectly printed,  requires  no  bigb  order  of  talent  'Wherever  lie  fault  liw, 
tbere  waa  no  need  to  trantitbrm  the  cutinectiTe  of  the  anilier  (LHtia 
eonneeliwm)  into  connective,  nor  the  nnine  of  Pajer  into  Peyer,  nor  that 
ofDutiamel  into  Dunham,  nor  that  of  the  princeofagronoinicnl  chemists, 
iJousetDgault  into  Brouaiingatilt,  and  the  bimiliarly  cultivated  omameutHi 
plant  wLich  commemoratea  him  into  Srouitinganllia.  To  justify  our 
opinion  that  these  are  not  simply  errors  of  the  press,  and  to  give  a 
crowning  example  of  vhat  bad  spelling  may  lead  one  to  in  the  end,  iro 
turn  to  page  S92,  and  read  : 

"  SEUFtEGATIA,  Brongu.  (Name  referring  to  the  ugregaied  ctusten 
of  the  interrupted  spikes)." 

Now  the  name  in  question  is  Sagertlia,  given  in  honor  of  U.  Sageret, 
&  distinguished  Frenuli  horticulturist  and  vegetable  nil jsiologist,  ns  very 
common  botanical  works  would  have  informed  Prof.  W«od.  Jdit  having 
cautiously  "distrusted  every  source  of  information  eicept  that  of  our  own 
persona]  inspection,"  and  a  careless  inspection  of  the  name  having  led  to 
a  very  queer  orthographical  reault,  and  not  having  the  original  memoir  of 
Broiigniart  at  hand  to  explain  the  derivation,  our  autlior,  it  seems,  could 
do  no  less  than  to  invent  one,  to  suit  hie  misreading. 

From  the  spelling  (which  even  as  to  English  words  has  some  peculiar- 
ities, e.  g,,  Ptirulane  for  Purdane),  we  might  pass  to  the  pronunciation, 
and  we  had  marked  a  goodly  number  of  names  wrongly  accentuated ; 
also  misapprehended  etymologies.  But  it  is  not  worth  while  to  particu- 
lariw  them.  Nor  have  we  room  now  to  discuss  botanical  points  which 
numerously  present  themselves  to  our  notice,  as  tiicy  would  open  too 
widaa  field  for  remark.  We  freely  allow  that  the  ''principle"  which 
"  has  compelled  "  the  author  "  to  disallow  the  claims  of  many  reputed 
species  of  the  best  authors"  is  applied  with  more  probability  in  other 
cases  than  in  the  firet  instance  the  book  affords,  where  Sarraetnia  fiava, 
rubra  and  Drunimondii  are  reduced  to  varieties  of  one  species  I  while  a 
leaf  of  one  of  them  with  a  conspicuous  wing  is  raised  to  equal  mnk,  as 
if  all  three  species  did  not  produce  some  leavos,  especially  the  earlier 
ones  of  the  season,  with  a  broad  wing. 

It  is  not  likely  that  the  various  mw  tpecia  of  the  volume  will  bear 
acruu'nizing.  (As  to  a  new  Seiucio,  where  did  Prof.  Wood  find  the  spe- 
cific name  ononyfnu*.^)  Some  of  them  owe  their  position  to  misconcep- 
tions or  to  want  of  proper  and  needful  books;  and  others  to  what  looks 
like  willful  ignoring  of  a  well-known  American  work,  viz.,  Dr.  Cliapmnn's 
Flora  of  the  Sou£ern  United  States,  published  in  New  York  in  the 
spring  of  18(10,  while  Prof.  Wood's  preface  bears  the  date  of  December 
of  that  year,  and  the  edition  was  printed,  from  elcclrutyped  plates,  in  the 
spring  of  [he  present  year.  Of  some  of  tbeeo  new  species  specimens  were 
presented  to  our  author  by  Dr.  Chapman  himself;  as,  for  instance.  Dr. 
Chapman's  interesting  O&odyera  guereieola.  Tliis, — showing  thereby  a 
wonderful  knowledge  of  the  order — Prof.  Wood  publishes  as  a  new  Pla- 
tanthtral  P.f  guereieola.  As  it  happens,  it  is  not  a  Ooodytra,  though 
so  nearly  related  as  to  excuse  Dr.  Chapman  in  appending  it  to  that  genus; 
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and  Lindley  published  it  long  ago  under  ttie  name  fA  Phynirui  qutrce- 

We  we  curious  to  leam  upon  whose  authority  the  leaves  of  Vieloria 
regia  are  said  to  attain  the  diameter  of  12  feet !  We  should  particularly 
like  tosee  Sehizcea  patilla  growing  in  Western  Kew  York,  and  trust  that 
Mr.  Timothy  Wetmore  will  have  the  kindness  to  indicate  the  locality. 

What  can  the  statement  mean  that  Trisetum  molle  (really  only  a  lux- 
uriant form  of  T.  tubtpteatum)  "  scarcely  differs"  from  T.  puTjntrtueeru, 
Torr.,  which  is  a  good  Avma.  To  common  eyes,  no  two  grasseaof  the 
same  tribe  could  Da  much  more  different  Why  did  not  our  author's 
"personal  obeerration "  teach  him  that  hie  " Fimbrittyli*  dutaekya. 
Chapman,"  is  the  same  as  the  Htmiarrpka  tuhiguarrota,  on  the  opposite 
page,  as  Dr.  Chapman  was  sharp  enough  to  tee  before  he  printed  his 
book. 

We  might  go  on  a  long  while  with  such  criticiams ;  and  the  introduc- 
tory part  would  supply  teit  for  s  long  series  of  animadrarBions.  Still  we 
find  throughout  the  volume  evidences  of  much  painstaking,  of  a  genuine 
love  for  the  science,  and  of  commendable  skill  in  smoothing  the  student's 
way  to  a  moderate  acquaintance  with  it,  especially  by  means  of  analytical 
tables  and  keys.  Well-meant  endeavors  should  not  be  judged  too  se- 
verely; and  we  truat  that  our  remarks  are  not  over-critical  or  captiona, 

6.  Th»  NalKTol  SUlory  Sevievi,  a   Quarterly  Joumai  o/Bioioffieat 
BeicTKe,  No.  I,  January ;  II,  April,  1861. — We  would  call  attention  to 
T  English  Scientific  Journal,  which  is  published  by  Messrs.  Wil- 


the  American  booksellers  on  the  title-page*),  at  four  shillings  per  number, 
the  annual  subscription  twelve  shillmgs  sterling.  The  editors  are,  for 
Physiology  and  Histology,  Messrs.  Carpenter,  McDonnell  and  Wright; 
for  Syfitematlc  Zoology  and  Distribution,  Messre.  J.  Reay  Greene  and  P. 
L.  Sclatcr ;  for  Anatomy  and  Embryology,  Messrs.  Buek,  Huxley  and 
Lubbock;  for  Botany,  Messrs.  Oliver  (the  promising  new  Profeseor  in 
the  London  Univereity),  and  Currey ;  for  Palaeontology,  Messra.  HmJey 
»nd  Wyvilla  Thomson. 

"In  undertaking  the  conduct  of  the  Natural  History  Review  the  Sui- 
tors" state  that  they  **  propose  to  establish  a  Quarterly  Critical  Journal 
of  Biological  Science,  which,  without  interfering  with  existing  Scientific 
Periodicals,  shall  stand  in  the  aame  relation  to  Naturalists  and  other 
persons  interested  in  biological  Inquiries,  as  that'which  is  occupied  by  the 
ordinary  quarterly  Reviews  in  respect  of  Men  of  Letters  and  the  General 
Public. 

"  They  desire,  in  addition,  to  offer  to  all  whom  it  may  concern,  a  meaoa 
of  discussing  the  general  problems  suggested  by  the  progress  of  biologi- 
cal investigation  in  a  philosophical  spirit,  and  soldy  witb  reference  to 
scientific  considerations.  The  Editors  will  not  refuse  an  original  commu- 
nication on  the  ground  of  any  scientiflo  opinion  expressed  in  it 

"The  contents  of  the  Natural  History  Review  will  be  divided  into  the 
following  sections :  I.  Reviews ;  IL  Original  Articles  and  Reports ;  and 
jn.  Bibliographical  notices  and  Miscellanea. 

*  Priea  in  New  Tork,  ll.SO  per  nDmber,  ts.eo  per  annnrn. 
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"Th«  first  aection  will  embrace  critidaiiu  of  all  important  naw  bioloffi- 
oal  works  published'  either  in  this  country  or  abroaid.  The  second  will 
comprise  such  original  papers,  as  maj  be  of  sufficient  importaace  to  de- 
serve publication,  though  they  may  not  be  of  a  nature  to  demand  a  place 
io  the  Transactions  of  a  Scientific  Society.  Careful  Reports  npon  the 
preaeot  conditioDs  of  particular  branches  of  Natural  History  will  form  an 
additional  important  constituent  of  this  section. 

"  la  the  third  section  will  be  comprised  noticn  of  all  the  Papers  od  bio- 
logical subjects  read  before  Scientific  Societies ;  a  biblit^aphical  record 
of  the  various  serial  publications  and  works  on  Natural  History  that  have 
appeared  during  the  quarter;  and,  finally,  miscellaneous  notes. 

"While  the  last  section  will  form  a  record  of  the  daily  progress  of  Sci- 
ence, of  the  greatest  importance  to  the  working  Naturalist,  the  Editors 
trust  that  the  two  former  will  contain  many  communications  of  value, 
not  only  to  the  man  of  Science,  but  to  that  large  and  increasing  number 
of  persons  who  take  an  interest  in  the  results  of  the  iDTestigations  ef  the 
professed  Naturalist 

"  As  the  wide  extent  of  Biological  Science  renders  it  impossible  for  afly 
man  to  be  largely  acquainted  with  more  than  two  or  three  of  its  branches, 
the  Editors  have  divided  the  tabor  of  collecting  and  supervising  the 
requisita  materials  according  to  the  scheme  which  heads  this  prospectus ; 
but  they  do  not  hold  themselves  responsible  for  the  opinions  expressed 
in  articles  to  which  their  names  are  not  Attached,  and  they  particularly 
request  that  all  communications  intended  for  the  Journal  ms;y  be  ad- 
dressed to  the  Publishers,  the  words  '  Natural  History  Review '  being 
written  upon  the  outside  cover." 

The  Itevievit  in  the  first  number  are,  1.  Of  tbe  Flora  Sranliemii  of 
Von  Martins, — in  wliich  we  discern  the  hand  of  one  of  the  best  botan- 
ists of  our  time;— 2.  Berkeley's  Outlinei  of  British  Fungoloffy ; — 3. 
7%£  Mammali  of  Amoorland  ;  Leydig's  Natural  Hiitoryofth*  Daphni- 
da,  reviewed  by  Mr.  Lybbock ;  On  th«  Natural  Position  of  the  Group 
Protozoa,  a  review  of  several  recent  works  relating  to  or  touching  upon 
these  simple  organisms.  The  Original  Article*  are  one  by  Mr.  Lubbock 
On  Sparularia  Bomhi;  one  by  Dr.  McDonnell  On  an  Organ  vhich  in 
the  Skate  apptarg  to  b«  the  Homologae  of  the  EUctrical  Organ  of  the 
Torpedo  ;  by  Mr.  Wright,  Notet  the  Anatomy  of  the  Alimentary  System 
of  the  Axolotl  {Siredon  Mexicanum)  ;  and  finally,  one  which  has  naturally 
attracted  unusual  attention,  by  Prof  Huxley,  ^  On  the  Zoological  Jielatioju 
of  Man  teith  the  Lower  Animah." 

Of  No.  U,  the  Heviewt  are  on  Prichard's  History  of  Infasoria,  fburth 
edition ;  and  on  the  Primitia  Flora  Amurensie.  The  Original  Articltt 
are  one  On  the  iS;wdM  and  Oenera  of  Plantt,  eotuidered  with  refertnfe 
to  their  practical  application  to  Syttematie  Botany,  by  George  Bentham, 
— ^in  utjcle  full  of  wisdom.  On  the  Serial  Homologies  of  the  Articular 
Surfaces  of  the  Mammalian  Axis,  Atlas,  and  Occipital  Bone,  by  Dr.  John 
Cleland.  On  the  Crania  of  the  moet  Ancient  Maces  of  Men,  by  Prof. 
Scbaafhansen  of  Bonn  (from  Mailer's  Archiv,  1668),  with  Remarks,  and 
Original  Figures  taken  from  a  Cast  of  the  ICanderlhal  Cranium,  by 
George  Busk; — an  extremely  interesting  article.  The  Sensory  ancT 
Motor  Functions  of  Nerves,  by  G.  H.  Lewes.  General  Results  of  the 
Study  of  the  Typical  Forms  of  Fommin^a,  Ac,  by  Dr.  Wm.  B.  0»- 
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penter — psrticulRrlj  ihtemting,  w  are  other  firticle^m  this  and  the  ibrmer 
number,  on  accouut  of  the  manner  in  which  the  subject  is  treated  in  r«- 
Ulion  lo  the  Darwinian  hypothesis.  On  ihe  Affinilitt  of  Iht  Brain  0^ 
tia  Orang  Utattp,  by  Dr.  Itolleston,  the  new  Linacro  Prolessor  of  Anitt- 
omy  at  OAford  ;  a  wet  I -con  side  red  and  every  way  most  admirabEe  com- 
munication. Analysis  of  or  comments  on  these  articles  \ronld  be  liero 
out  of  place. 

The  BiUiographiixil  Record  occupies  about  36  pages  in  each  nnmber. 
It  will  bo  very  useful.  This  periodical  was  much  wanted.  It  challenges 
attention  ;  and  deserres,  and  we  hope  will  receive,  a  larger  suppoK  tlian 
lias  usually  been  given  to  British  Scientific  Journals  of  a  high  order. 

IT.   ASTRONOMT  AHTI  KETKOBOLOQT. 

1.  7^  rectntly  diKovered  Atttroidt. — For  convenience  of  reference, 
ve  place  on  record  a  summary  of  the  asteroids  discovered  since  1858. 

(«i)  Mnemosyne,  discovered  00  the  evifuing  of  Sept.  22,  1828,  \>y  Dr. 
fi.  Luther  of  llilk.    Its  brightness  is  timt  of  a  star  of  tlie  10th  mHgnUnd& 

(m)  Concordia,  discovered  March  24,  ISdO,  by  Dr.  Luther  of  Bilk.  lu 
briglitness  is  that  of  a  star  of  the  eleventh  magnitude. 

(») ,  discovered  Sept  12,  1860,  by  M.  Cbacomao  at  Paris.    Its 

brightneag  is  that  of  a  star  of  9th  to  10th  magnitude,  and  this  ia  tb« 
■iilh  planet  discovered  by  M.  Chacornac 

(so)  Dunae,  6(Bt  seen  Sept.  eth,  1860,  by  M.  Goldschmidt  of  Paris,  and 
recognized  as  a  planet  Sept  19th.  Its  brightness  is  equal  to  a  star  of 
the  lUh  Tnagnitiide. 

(«i)  Titauifl,  discovered  by  Mr.  Ferguson,  at  Washington,  on  the  night  of 
Sept  16lh.  1S60.     It  appears  as  astar  of  the  Ilth  magnitude. 

(n)  Erato,  discovered  at  Berlin  by  Dr.  Ffirster  and  M.  I.ef^ser.  First 
observed  Sept  14lh,  1800,  but  siippoeed  to  be  Chacomac's  planet  (u). 
The  conUnualion  of  the  observations  up  to  Oct  lOlh,  showed  that  this 
was  a  distinct  planet  Its  brightness  is  that  of  astar  of  the  lllh  or  I2th 
mitgnitude. 

^)  Ausonia,  discovered  at  Naples,  by  M.  De  Gasparia,  FeK  lOlb, 
1801.  It  appears  as  a  star  of  the  10th  magnitude,  and  is  tfao  eighth 
planet  discovered  by  M.  De  Gasparis. 

(S4)  Angelina,  discovered  at  Mareeilles,  by  M.  Tempel,  March  2,  1861. 

(m)  Maximilians,  discovered  at  Marseilles,  by  M.  Tempel,  March  4lh, 
1661. 

(ss)  Mais,  discovered  at  Cambridge,  Mass.,  by  Mr.  II.  F.  Tuttle,  April 
dtb,  1861.     It  appears  as  a  star  of  Uta  I3th  magnitude. 

(n)  Asia,  discovered  at  Madras,  India,  by  Mr.  N.  K.  Fogson,  April  IT, 
1861.  It  appeared  as  a  star  between  the  lltb  aud  IStli  magnitudes,  and 
this  is  the  fourth  planet  discovered  by  Mr.  Pogsoii. 

(««)  Leto,  discovered  at  Bilk,  Germany,  by  Dr.  Luther,  April  29th,  1861 , 
It  appeared  as  a  star  of  the  11th  magnitude.  This  is  the  tenth  planet 
first  discovered  by  Dr.  Luther. 

(<a)  Hesperia,  discovered  at  Milan,  by  Sr.  Suhiaparelli,  April  29lli, 
1861.     It  appeared  as  a  star  of  the  lltli  magnitude. 

(id)  Fanopen,  discovered  at  Paris  by  M.  Goldschini<U,  Ifay  S,  1861. 
It  wat  between  the  lOth  and  lllh  magnitudes.  This  is  the  fourteeuth 
planst  discovered  by  M.  Goldschmidt 
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We  ap|>end  Uie  elements  of  serenl  of  theee  ptanelB,  according  to  the 
most  recent  computatioUB : 
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In  the  above  tables, 

L  representa  the  mean  longitude  of  the  planet  at  Epoch. 

w         «        the  longitude  of  ilio  perihelion. 

Q        "        the  longitude  of  the  ascending  node. 

•  "        the  iac]i[ifttion  of  the  orbit  to  the  ediptic. 

a         "        the  eccentricity  of  the  orbit. 

^  "         the  mean  daily  motion. 

a         "         the  Bemi-major  axis  of  the  orbit. 

Comparing  these  elements  with  ihoae  of  the  asteroids  preriontly  dig- 
covered,  ve  find  a  large  range  in  the  dimensions  and  positions  of  the 
orbits.  The  asteroid  which  is  nearest  the  sun  is  Flora,  (mean  distance 
220)  with  a  period  of  1193  days.  The  asteroid  most  remote  from  the 
BUD  is  Maximillana  (mean  distance  3'4e}  with  a  period  of  2343  days; 
■o  that  the  extreme  asteroids  difft;r  more  between  themselves,  than  the 
orbit  of  the  earth  does  from  that  of  Venus  or  Mars, 

The  asteroid  whose  orbit  has  the  least  eccentricity  is  Concordia  (eccen- 
tricity 0-04) ;  that  which  has  the  greatest  eccentricity  is  Polyhymnia 
,  (eccentricity  0'33T).  The  orbit  of  Faye's  comet  haa  nn  eccentricity  of 
only  0'6G6 ;  so  that  in  reepeut  of  eccentricity,  the  asteroids  differ  more 
among  themselves  than  they  do  from  the  cornels. 

The  asteroid  whose  orbit  is  least  inclined  to  the  ecliptic  i>  Masaillia 

iinolitiation  0"  41') ;  that  whose  orbit  it  moat  inclined  to  the  ecliptic  is 
■alias  (inclination  34"  42'). 
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Of  the  66  asteroids  whose  orbits  hsve  been  ooinptitod,  16  have  th«ir 
asceoding  node  in  the  first  quadrant ;  24  in  the  second  qoadrant ;  14  in 
the  third  quadrant;  and  12  iit  the  fourth  quadrant;  showing  but  a 
alTght  tendency  towards  that  position  of  the  orbits  which  the  xhtory  of 
Olwrs  requires. 

2.  The  Comtl  ditcovered  in/  Mr.  Thatcher. — On  the  evening  of  April 
4th,  1861,  a  comet  was  discorered  bjMr.  Albeit  E.  Thatcher,  an  amatear 
observer  in  the  city  of  New  York.  The  discoreiy  was  made  with  a  tele- 
scope of  6  feet  focus,  and  4^  inches  aperture,  made  by  Mr.  Fitc  The 
comet  was  found  in  the  head  of  Draco,  in  R.  A.  about  17''  33™  and  If. 
Dec  M".  On  the  morning  of  April  6th,  Mr.  Thatcher  reported  the  dis- 
covery to  Mr.  Fitz,  and  on  the  evening  of  the  same  day  Mr.  Fitz  found 
it  with  a  comet  seeker  of  7^  inches  aperture ;  after  which  he  went  to  Mr. 
Rutherford^  observatory,  and  found  it  with  Mr.  Rutherford's  teIeecop& 
The  comet  was  nearly  circular.  Its  diameter  was  about  2',  and  it 
was  somewhat  condensed  at  the  centre.  lis  place  at  \^^  sidereal  time, 
April  6th,  as  determined  by  Mr.  Rutherford,  was  A.  R.  17^  24'°  5»>-3  ; 
Dea  S6''  42'  ^7"  N.  The  place  of  the  comet  was  determined  again  at  tLe 
same  observatory,  April  7th,  9th,  10th,  20th,  26th,  etc  On  the  10th  of 
April,  the  brightneM  of  the  comet  had  increased,  the  nucleus  was  ill  defined, 
and  its  diameter  about  5'.  April  26th  the  comet  was  visible  to  the  naked 
eye,  was  nearly  oircular  in  form,  and  about  6'  in  diameter.  Throughout 
most  of  the  month  of  May,  the  comet  was  viuble  to  the  naked  eye  as  % 
star  of  the  third  magnitude. 

At  the  WashingtoD  observatory,  the  comet  was  observed  April  lOth, 
atlQl'lO'"  20«-6  mean  time,  in  R.  A.  17'' 7"  56'-71,  Dec. -f  69"  26' 
13"'d3.  At  the  Cambridge  Observatory  the  comet  was  also  observed 
April  lOlh,  11th,  14th,  I8th  and  onward. 

The  comet  was  seen  in  London  by  Mr.  Parkin,  April  29th,  and  on  the 
night  of  May  Ist  with  the  naked  eye. 

The  monthly  notices  of  the  Royal  Astronomical  Society,  published 
May  13th,  contain  the  aaQOuncement  of  the  discovery  of  this  comet  by 
Mr.  Thatcher,  but  without  any  intimation  of  its  having  been  seen  in 
any  part  of  Europe  before  the  29th  of  April.  It  is  presumed  therefore 
that  Mr.  Thatcher  was  the  first  discoverer  of  this  body. 

The  elements  of  this  comet  have  been  computed  from  the  Cambridge 
observations  of  April  lOlb,  18th  and  29lh  by  Mr.  T.  H.  SaiFord,  assistant 
at  the  Cambridge  Observatory,  as  follows : 

T.  1861.     June  2-8672  m.  t  Washington. 

log.  q.  9-96488 

ji-a         -        -        -     218"      2'-70  ) 
Q      -        -        -  29    47  -is  [Mean  eq.  1661-0. 

i    ■        -         -         -        80      2  -62 ) 
Motion  direct. 

The  preceding  elements  do  not  bear  any  very  close  resemblance  to  those 
of  any  comet  hitherto  observed.  According  to  these  elements,  the  comet 
on  the  1  Ith  of  May  passed  so  near  the  earth's  orbit  as  to  include  it  in  its 
atmosphere ;  the  comet's  distance  from  the  earth  being  at  that  time  about 
thir^-aix  millions  of  miles. 
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8.  On  the  Alpebraieal  and  mtmtrKtil  theoty  of  erron  of  obiervationi 
and  the  eombitiation  of  obtervatumt.  By  Georob  Biddbll  Airt,  M.A., 
Astronomer  Royal  of  Great  Britain.  London,  1861.  12nio,  120  pages, 
— The  object  of  tliia  short  treatue  is  to  determinQ  the  probable  error  of 
Uie  mean  of  any  number  of  measures  of  a  physical  element,  together 
with  the  most  adTantsgeoos  mode  of  combining  such  obserTstions.  The 
OODclusions  of  Mr.  Airy  differ  somenhftt  from  those  nhiob  for  some  years 
past  hare  been  extensively  adopted  by  men  of  science.  Legendre  de- 
monstrated that  when  it  is  required  to  'determine  the  values  of  several 
quantities  from  a  large  number  of  simple  equations,  the  most  probable 
values  of  the  unknown  quantities  are  those  which  render  the  sum  of  the 
squares  of  all  the  errors  the  least  possible.  This  method,  which  is  called 
the  method  afUait  eqvaret  has  been  very  generally  adopted  by  men  of 
science  throughout  the  continent  of  Europe,  and  also  in  this  country. 
The  result  of  Mr.  Airy's  investigation  is  that  the  observations  should  be 
combined  by  multiplying  each  measure  by  a  number  which  is  called  the 
"combination  weight;"  that  we  should  add  together  these  products  of 
measures  by  combjoation  weights ;  and  divide  the  sum  by  the  sum  of  com* 
bination  weights.  With  respect  to  that  combinatioo -weight  which  is  most 
advantageous,  Mr.  Airy  concludes  that  that  combination  is  best  which 
gives  a  result  whose  probable  error  is  the  smallest  possible.  It  is  then  lie- 
ceesary  to  determine  the  value  of  the  probable  error  in  each  of  the  obser- 
vations. Frequently  this  cannot  be  done  by  any  simple  rule,  because  the 
observations  are  not  all  alike.     The  determination  of  the  value  of  this 

Srobable  error  must  rest  very  ranch  with  the  judgment  of  the  observer. 
[r.  Airy  adds  "the  reader  must  not  be  startled  at  our  referring  these 
decisions  to  his  judgment,  withont  material  assistance  from  the  calculus. 
The  calculus  is,  after  all,  a  mere  tool  by  which  the  dedsions  of  the  mind 
are  worked  out  with  accuracy,  but  which  must  be  directed  by  the  miod." 

HCTBOmOLOOT 

[We  present  herewith  abstracts  of  several  important  papers  by  Director 
W.  Kaidinger  of  Vienna  on  the  subject  of  meteoric  falls  in  which  will  be 
found  many  new  and  important  views  both  physical  and  mineralogical 
lately  announced  by  this  distinguished  autbor :]  - 

1.  Sraickma  near  Agrain.* — One  of  the  most  interesting  fails  of  ■ 
meteorites  and  for  a  long  time  the  only  one  of  metallic  iron,  which  bad 
been  mtneeud  is  that  of  Hraschina  near  Agrara,  May  26th,  1761.  It  is 
noticed  in  Prof.  W.  S.  Clark's  paper  on  metallic  meteorites,  (Am.  Journ. 
of  Sci.,  2d  Ser.,  vol.  xv,  page  16).  W.  Haiiiinger  at  the  meeting  of  the 
Imp.  Acad,  of  Vienna  of  April  I4th,  185B,  produced  the  Latin  document 
referring  to  it  (which  never  had  been  published)  and  the  original  German 
translation  ;  also  a  lecond  document  accompanied  by  two  pictured  plates, 
representing  the  phenomenon  as  observed  at  Szigetv&r  (or  Gross-Sziget), 
lb  miles  E.  of  Hraschina,  a  paper  lately  discovered  in  the  Imperial 
Cabinet  of  minerals  at  Vienna.  At  the  meeting  of  Febr.  3d,  I  BOO,  he 
presented  a  third  document,  which  had  been  discovered  in  the  arch- 
episcopal  library  at  Agram,  describing  the  phenomenon  as  seen  at  Biscu- 
pecz  near  Warasdin,  17^  miles  north,  a  little  towards  East  of  Hraschina. 
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Tliese  various  docunicnU  give  some  daU  and  eii^ain  aone  relatioBa, 
wLioh  b(?retofore  ivcre  doubtful  and  contradictory. 

Tlie  meteor,  wliicU  fell  on  May  Se,  ITfil,  belw«eD  6  and  1  f.  u^  weat 
of  Szi^^tvfir  (or  Qros»-Sziget)  wta  at  that  place  6nt  obaerred  aa  a  flash 
of  hgltl  leilkoaf  any  Doinu,  immediately  after,  it  appeared  like  a  flame 
Keen  1  Ming  a  tortuous  cbaic,  exlendiiig  direvtlj  towHid  the  wcat  and  ter- 
minating, in  the  middle  lieight  of  tlie  wr,  in  a  "  firebnli,"  vhich  left  be- 
bind  a  look  tail.  On  iu  arrival  in  the  lowerstrata  of  the  air  it  appeared 
like  a  uparkliiig  fireball  of  enormous  size  with  a  txirtuoua  chaiubke  tail  in 
tlie  liiglier  r^ioni;,  tbe  last  traces  of  which  faded  away  at  about  10 
o'cIocIe  p.  k.  At  Bibkopeci  it  waa  obaervad  aaaaraall  doud.from  wbich 
some  noise  waa  emanating,  and  which  aflerwarda  diaappeared. 

Two  pieces  of  iron  fell  a  little  east  of  Hraadiioa,  one  of  Tl  pounds, 
penetrating  the  ground  to  a  depth  of  four  feet  and  lix  incbea  (not  18  fert 
at  generally  stated,  owing  to  an  erroneous  tran^ation  of  "ad  trea  cubitoe") 
and  at  present  preserved  in  tbe  Imp.  cabinet  of  Vienna,  the  other  of  10 
pounds,  whiuh  liad  been  distributed  partly  at  the  place  of  ita  full  and  af- 
terwards at  Preasburgb,  and  of  wbidi  every  vestige  if  loat.  From  tbe 
compuiatioDs  of  various  obaervations  of  the  meteor  it  appears  that  it 
paaaed  from  Neustadt  to  Hraachiaa  or  from  north  to  aoutb  from  48* 
3S'  to  40°  C  2",  and  from  weet  to  east  from  28°  18'  to  34°  east  of  Ferro, 
wliich  requires  a  tnolJOD  of  the  enrtb  22-8  minntes,  until  tbe  wcat«m 
meridian  occupiea  the  place  of  tbe  eaatem.  We  have  no  observation 
with  regnrd  to  the  velocity  of  tliis  firebnll,  but  its  beight  just  before  its 
fall  at  Urascbiun,  oi  viewed  from  Siigetv&r  vas  bctwoen  30'  and  85", 
equal  to  Hn  altitude  of  43  to  J>2'5  miles. 

Auotljer  consideration  is  very  important  The  planetary  velocity,  with 
wbiub  tbe  meteorite  cnteri^d  our  atraonpliere  and  remained  at  about  ibe 
eama  liuigbt  between  Neustadt  and  llrascliina,  was  checked  a  lillJe  east 
of  tbe  latter  place,  where  the  full  suddenly  begun.  Tbe  resistance  of  tbe  * 
air  alone  could  have  produced  this  result,  a  gradual  preponderance  ot 
tlie  attraction  of  tbe  eartli  would  have  produced  in  tbe  path  of  the  meteor 
a  fur  less  sharp  angle,  thau  tbat  at  Hrascliina. 

Pruf.  n.  cnlis  attention  to  anotber  matter  of  great  interest,  tbe  vast 
diffi-rcDce  between  tbe  appHrent  site  of  the  meteor  and  its  solid  contents. 
A  boOy  of  !■'>  inches  in  diameter  at  a  distance  of  75  miles  is  invisible,  yet, 
the  tntteor  is  pictured  as  if  of  tbe  siie  of  the  sun.  The  appearance  of  tbe 
cbain  indicates  tbe  time  when  tbe  solid  portions  became  visible,  thev 
are  undoubtedly  bonever  only  tbe  paths  of  the  luminons  bodies,  and, 
that  they  do  not  form  straight  hnes,  is  very  natural,  if  we  take  into  uon- 
sideralion,  the  flat  shape  of  the  meteorite,  wbiu^,  by  its  rapid  passage, 
must  have  been  tossed  from  one  aide  to  the  other  by  the  resistance  of  the 
air.  If  the  rapid  compression  of  tbe  air  is  sufficient  to  annul  tbe  cosmical 
velocity,  it  certainly  can  produce  the  elimination  of  light,  tbe  fiery  phe- 
nomena. These  two  pointa  established,  as  a  natural  consequence  of  tbe 
same  cauv:,  two  other  phenomena  result,  which  belong  to  the  character  of 
fiery  meteors.  The  solid  nucleus  of  a  meteor  is  not  a  globe,  it  passes  un- 
doubtedly through  the  resisting  medium,  with  ita  centre  of  gravity  fore- 
most, producing  at  tbo  aame  time,  on  account  of  the  unequal  distribution, 
a  rotation  of  its  maaa,  which  increases  in  rapidity,  whikit  the  velocity  of 
the  motion  dimiuishei  in  a  direct  ratio,    ^\'e  can  readily  conceive  therv- 
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fi^re,  tbftt  tbis  rot&tion  can  euily  produce  the  bnrating  of  an  nDe<)nally 
beatoil  stony  mass,  coming  from  a  space  whose  temperature  in  —60°  Xo 
—  00°  C^  nben  heated  in  a  few  aeconds  from  its  outside  red-hot  by  the 
oompreesed  air.  The  rotation  would  be  sufficient  also  to  put  the  sur- 
rounding strata  of  the  air  in  a  whirlinff  motion,  tbe  nir  compressed  to 
sucb  an  extent,  that  it  becomes  luminous,  would  by  the  rotation  of  th« 
nucleus  be  driven  out  tangenUally  along  its  globnlar  surface,  re-unitlng 
again  behind  it,  where  a  raonum  had  heen  formed.  The  fireballs  are 
only  visible  at  a  dislance,  cloee  by  only  the  black  stones.  In  accordance 
with  the  above  su^;ge«ted  powerful  rotfttion  is  the  breskhig  asunder  of  the 
flat  mass  in  two  pieces  of  71  and  Id  pounds  respectively,  by  the  centrif- 
ugal  power. 

The  report  of  the  explosion  of  the  Hraschina  meteor  was  heard  as  far 
as  Warasdin,  which  would  give,  taking  Hraschina  as  the  centre,  an  aiea 
of  nearly  1000  square  miles,  over  which  the  sound  was  audible. 

In  oppoeiUon  ia  Chladni's  theory,  that  tbe  eiploaions  of  meteors  are 
produced  from  the  centre  towards  the  outside  by  tbe  bursting  of  a  toug^ 
envelope  filled  with  gas,  Haidinger  suggests  a  far  more  simple  and  natu- 
ral expUination.  Taking  into  consideration  that  the  meteorites  arrive  as 
frequently  highly  crystalline  solids  and  that  they  produce  their  fiery  en- 
velope (a  reaf  photosphere)  during  their  passage  with  planetary  velocity 
through  our  own  atmosphere  by  the  condensation  of  the  air  before  them 
and  the  pushing  away  of  the  same  in  all  directions  perpendicular  to  their 
orbit,  thus  obtaining  a  rotary  motion,  by  which  in  the  interior  of  the  fire- 
balls a  vacuum  is  produced,  there  is  a  possibility  tbat,  when  the  meteor 
enters  the  denser  strata  of  our  atmosphere,  where  its  velocity  is  checked 
or  its  motion  completely  stopped,  the  empty  space  is  suddenly  filled  by 
tbe  surrounding  air  and  thm  the  sound  produced. 

Tbe  Hraschina  Iron  was  the  first,  in  which  the  highly  crystalline  struo- 
tnre  of  meteoric  irons  was  observed,  and  Haidinger  gives  an  interesting 
account  of  the  circumstances,  under  which  this  disoovery  was  made. 
Alois  von  Widmanu  stilt  ten,  a  highly  educated  and  thorough  iron  master, 
had  a  plnte  of  tbe  mass  cut  off  1^  by  1  inches  in  siie  and  -^  of  an  ounce 
in  weight,  which  he  had  carefully  polished  for  the  purpose  of  examining 
its  behavior,  nben  exposed  to  beating.  But  what  a  surprise!  After  the 
color  of  the  princi[isJ  mass  bad  pused  through  the  various  shades  of 
straw-yellow,  brownish  yellow  and  violet  into  blue,  there  remuned  groups 
of  rM;ulBr  Iriangtes  of  straw-color  parallel  liner,  the  blue  and  violet  inter- 
vals} to  ^  linewide,  the  straw-yellow  lines  4  to  ^  of  this  width,  in  reality, 
a  splendid  phenomenon.  This  was  tbe  firat  observation,  and  the  figures 
were  called  "  Widmannsl&tten'e  figares"  in  honor  of  their  discoverer. 
llie  method,  generally  in  use  at  present,  the  etching  by  adds,  was  intro- 
duced immediately  after  this  discovery. 

2.  Leitform* — Or  the  typical  form  of  Mtleorites. — In  a  paper  on  a 
^pical  form  of  meteorites  presented  at  the  meeting  of  the  Imp.  Acad,  ot 
Vienna  on  the  19th  of  April,  IBOO,  Director  Haidinger  suggests  some 
new  and  very  interesting  ideas.  The  paper  is  accompanied  by  two  plates, 
reprcaenling  the  appearance  of  meteoric  stones  from  Stonneni  and  Gross* 
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SArina  wineh  ard  conplete  !>  themselTM  and  m»j  be  eonsi<}ered  ai 
aDdividoalB  of  th«ir  kind,  whi^  at  the  mida  titae  show  dntinctlj  one  at 
tbe  periods  tfarougti  which  they  have  pased. 

In  viening  fn«teoriti»  w«  aecewariiy  nurt  start  from  cftrtain  fiiadaaMD- 
tal  eoneidsnttioBB,  proTed  bf  Uie  pbenomeDa  tbeauelvee  in  ord«r  to  aims 
at  It  liill  undentaodiDg  of  their  IcMvn  aod  eonditiosa.  Hum  are:  lat, 
the  atone  leaves  the  «stra-terreatrial  apace  at  a  solid  ;  9d,  its  veloct^  is 
greatest  on  entering  the  atmosphere  oF  onr  earth;  3d,  it  is  retarded  hy 
tbe  resistance  of  the  air;  4th,  the  "Breball"  (or  hminoufi  enTriopeof  tlie 
meteor)  is  formed  by  the  compreaaioo  of  the  air  and  the  rotation  of  th« 
atone  resulting  therefrom ;  fith,  the  termination  of  tbe  first  part  <^  the  path 
is  marked  by  a  detonation,  the  so-called  "  explosion,"  the  vacuum  inside 
of  the  flrebait  being  suddenly  filled  by  the  snrrotinding  air. 

The  crust  is  formed  daring  the  first  part  of  Uh  [^enomenon  by  a  rapid 
imelting.  The  Stannem  stone  passed  through  the  atmosiAere  with  its 
lOHnded  tide  foremost,  which  shows  over  its  whole  snrfiice  reticalaUd 
Bdlcations,  resulting  ftom  the  nnifbrm  action  of  the  resisting  atmoapfaere 
npoa  it,  whilst  the  crust  was  in  a  viacons  state.  The  lostrons  crest  ii 
sarroanded  by  a  protruding  gibbosity ;  the  stone  had  formerly  sharp  edges, 
which  however  in  the  foremost  direction  of  the  meteorite  were  melted  off 
aod  rounded  and  blown  off  towards  the  back  part  of  the  same. 

The  tine  of  tbe  passage  through  the  atmoapfaere  up  to  that  of  the 
detonation  is  very  abort,  and  generally  lasts  only  a  fbw  seconds.  T^ 
rising  temperature,  which  produces  the  cniat,  belongs  altc^ether  to  this 
period,  since  the  stone  came  from  the  planetary  space  with  a  temperature 
of  perhaps  100°  C.  beluw  the  freezing  point  According  to  the  greater 
or  less  conducting  power  of  their  constituents,  meteorites  will  be  beated 
more  or  less  rapidly ;  manes  of  iron  for  instance  may  get  red  hot,  wbilst 
those,  composed  of  bad  conductors,  remain  cold  inside,  and,  as  soon  as  tbe 
iufluence  of  the  heating  ceases,  or  in  other  words,  as  soon  as  tbe  detonation 
has  taken  place  and  the  "  fireball "  disappeared,  tbe  inside  and  ontside 
temperatures  of  the  meteorite  are  soon  couaterbalauced  and  the  crust  ia 
r^idly  cooled,  especially  on  account  of  the  detooatioii  taking  place  at  a 
height,  where  the  temperature  is  generally  very  low. 

Masseelikethoeeof  the  Cape  meteoritesof  13th  Oct.  1898,  are  probably 
Ae  worst  conductors  of  heat  amongst  tbe  raeteoritea.  11>ey  also  have  a 
crust  very  similar  to  that  of  Stannem,  even  in  some  spots  the  reticulated 
delineatioas  oa  their  "heads,"  but  tbe  enist  is  very  superficial  and  the 
interior  maia  contains  a  considerable  quantity  of  water  of  oompoaition 
which  can  be  expelled  only  at  red  heat. 

Daring  the  real  fall  of  the  meteorite  or  after  it  already  belongs  to  our 
planet,  its  velocity  is,  comparatively  speaking,  so  inoonsiderable,  that  a 
re-meltiBe  of  its  crust  is  improbable  if  not  impossible. 

FroBi  3u  ferm  of  the  Stannem  meteorite,  the  position  of  its  cmat  and 
eapeoidly  tke  protuberance,  it  beoomea  evident  that  the  reticniated  sur&ce 
must  have  pataed  foremost  dnring  it*  passage  through  the  atmo(f>here, 
and  has  fbrmed  the  *'  head  "  of  Uie  same.  Its  centre  of  gravity,  whi(^ 
always  must  be  feremoat  in  space,  lies  near  that  point  It  oould  rotate  on 
tfae  axis  of  its  path  but  could  not  be  irregularly  overturned.  From  its 
form  we  learn  another  fact ;  the  stone  did  not  burat  in  our  aUnoephare  but 
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it  csme  from  the  planetary  space  of  its  prewnt  liu,  eiceptisg  that  portion 
perhaps,  vhich  may  have  been  melted  off.  It  abov*  Uiq  result  of  a  naglB 
unifonnlj  progrewiTe  period  in  the  formation  oi  ita  aiir&n  and  requins 
ua  to  adopt  a  modiScatioD  of  our  preaent  viewa  about  (he  fall  of  meteor- 
itea.  Certainlj  it  is  not  slnaya  one  meteor,  which  "  eiplodea,"  and  the 
fragmeuta  of  which  fall  down  aa  meteoritea,  but  in  many  inataDoea  vhoU 
■  Mvmntu  of  separate  piecw  enter  our  atmoaphere,  forming  one  common 
fireball,  the  buratinf^  of  which  may  be  caoaed  by  rotation,  and  the  aepa- 
rate  detonations  belong  doubtkaa  to  the  diffeient  individuala,  brought  to 
s  stand -still. 

The  stoue  of  QrosB-Diiina,  which  in  its  general  Gharaoter  is  allied  to 
thoae  of  Timochin,  Zebrak  and  Eichstacit,  ehowa  a  great  diaaimilarily  on 
ita  two  principal  planea,  one  being  pretty  amooth,  the  other  very  rough. 
The  form  of  the  whole  atone  is  that  of  a  fragment,  altered  only  on  its 
aurface.  Characteristic  of  this  meteorite  ia  a  ridge,  which  pasaea  over 
the  "  head  "  of  it,  and  on  account  of  which  it  had,  whilst  paaaing  throngh 
the  atmou)here  with  planetary  velocity,  alternately  two  different  poaiticHM, 
firat  one  plane  foremost  and  then  tilting  over  to  the  other.  A  large  sarfoce 
of  nearly  80  aquare-iDches  compresses  the  air,  and  surronnds  the  cold 
stone  with  a  "  fireball,"  the  flaming  pointa  of  which,  uniting  immediatd^ 
behind  the  stone,  where  we  can  imagine  the  greatest  rarefaction  of  air, 
have  the  most  favorable  position  to  me!t  off  the  aarface  and  produce  the 
lonndish  spots  resulting  from  their  attack. 

Corre^nding  with  the  ridge  over  the  frontpart  (_or  head)  is  one  ov«r 
ttte  back  part  of  this  meteorite,  as  the  boundary  of  the  action  of  the  two 
poeitiona  of  it,  produced  by  alternately  tilting  over  from  one  aide  to  the 
other  on  its  coamical  path  through  the  atmosphere.  The  ronndiah  apots, 
where  a  melting  off  has  commenced,  have  a  striking  reaemblance  to  the 
impressions  of  fiegers  in  dougb,  and  have  been  frequently  called  "  imprea- 
■ions"  (Haidinger  pr^era  the  name  "depressions"),  and  we  can  often 
laam  the  poeition  or  the  atone  during  its  cosmioal  course  by  a  careful  ex- 
amination of  th^  situation.  We  find  them  generally  on  that  aide  of  the 
meteorite  best  protected  during  its  passage. 

What  is  most  remarkable  in  the  foregoing  k  the  &ot  that  some  of  the 
meteorites  have  retained  their  equilibrium  during  the  firM  period  of  their 
passage  through  Uie  atmoaphere. 

[One  fact  in  the  phyuoal  history  of  meteoritce  seems  not  to  be  fully  ex- 
plained by  the  theory  of  Dir.  Haidinger  that  the  production  of  a  cruat 
appeara  impossible  after  the  body  reaches  our  atmoaphere  and  explodes — 
namely  that  there  is  often  a  lace  of  recent  fracture  plaiitly  distinguishable 
from  the  older  and  more  roandod  faeea  by  ita  general  aspect  and  still  more 
no  by  the  extreme  thinness  of  the  cnut  over  thM  newly  exposed  feoe.  Snch 
bees  are  visible  on  the  New  Concord  (Guernsey  County)  Ueteon  of  Mkj 
lat,  1860.  It  would  seoD  to  follow  from  Haidinger'a  renaoaing  that 
eometimes  at  least  meteors  should  reat^  the  earth  having  feces  ef  fractura 
unglazed  by  any  crust.  Such  in  fact  ia  the  ease  in  the  iirunggout  meteor 
described  on  page  143.  But  this  is  a  veiy  rare  if  nat  an  unexampled 
oocurrence.  We  seem  therefore  driven  to  the  conclustcMi  that  ini  the  brief 
interval  between  the  explosion  and  the  body's  comiag.  to  tlw  eastb  (ita 
tellurie  period)  a  new  crust  ia  sometimes  formed  ovaE  the  fresbly  inattired 
surface. — a.] 
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Z.  Si.  Denii-  Wetlrtm.* — At  tia  meeting  of  the  Imp.  Acad,  of  Vienna 
of  October  4th,  1860,  Directoi  Haidinger  givn  an  account  of  th«  me- 
teorite of  St.  Denift-Weitrem. 

The  fall  took  place  without  detonation  and  accompanied  only  by  digbt 
noiM,  ainiilar  to  the  nttling  of  carriages,  on  June  7th,  18SC,  7}  f.  h.  near 
the  town  of  8t  Denis- Westrem,  about  2^^  miles  from  Ghent  in  Belgium. 
It  fell  about  30  paces  from  ft  man  ftod  woman.  It  penetrated  the  ground 
about  two  feet  nnd  was  immediately  dng  up;  it  was  still  hot,  blneieh  black 
and  imelled  sulphurous.    It  weighed  700'6  grammes,  its  sp.  gr.  =  3'293. 

Ita  form  is  very  remarkable,  similar  in  shape  to  an  "  Ananchitee,"  (a 

nus  of  Echinus,)  a  flat  elongated  base  and  an  arcned  incloeure.  It 
laa  the  character  of  a  real  fraffment  and  is  incmsted  all  over.  The  crust 
on  one  side  is  very  uneven,  wnilst  the  other  portion  is  more  even  and 
equally  rounded,  especially  on  the  edges.  The  edges  between  the  rough 
surface  and  the  rounded  planes  are  well  marked. 

The  centre  of  gravity  foremost  indicates  the  direction  of  the  motion, 
which  is  also  confirmed  by  the  rounded,  though  not  very  marked,  d&- 
preesions  on  the  opposite  side.  The  position  may  indicate  that  the  rotft- 
tion  has  been  exceedingly  influential  in  rounding  it  by  meltinff  off  ths 
outermost  indosure.  The  fusibility,  however,  must  be  very  trifling,  the 
crust  being  very  thin  and  of  very  little  lustre. 

The  absence  of  a  detonation  in  this  case  as  well  as  at  Ltnnm  Dear 
Fehrbellin  (Sept  eth,  18S4),  onl^r  represented  by  some  rattling,  blnater- 
ing  or  hissing,  when  comparied  with  the  tremendous  sounds  and  roaring, 
such  as  occurred  at  New  Concord  for  iDituce,  is  worthy  of  oar  fullwt 
attention.  The  size  of  the  meteorites  seems  to  have  nothing  to  do  with 
it  Every  one  has  nn  independent  motion  through  space,  until,  after 
being  exposed  to  a  series  of  various  conditions  within  a  space  filled  in  ita 
centre  by  our  earth,  it  finally  becomes  a  part  of  the  same.  The  earth 
ilaelf  has  a  rapid  motion  round  the  son,  every  point  of  its  snrfaoe  ona 
corresponding  with  the  daily  rotation  round  its  own  axis.  It  certainly 
oan  occur  that  a  meteorite  mshea  from  space  tangentially  upon  the 
orbit  of  the  earth  with  &  velocity  of  littie  more  or  lees  of  SO-C  miles  in  ■ 
second,  in  which  case  the  meteorite  overtakes  the  earth  or  is  overtaken  ia 
its  course  thereby,  and  this  at  such  a  distance  tiiat  it  is  then  really  attracted 
by  it  and  roust  finally  reach  it  according  to  the  laws  of  gravitation.  It 
might  be  possible  in  an  extreme  case  that  on  account  of  the  absence  of  the 
compression  of  air,  no  crust  would  be  formed.  But  this  being  present  both 
on  this  meteorite  luid  that  of  Linnm,  there  may  have  been  a  lesser  degree 
of  compression  of  the  air  but  not  a  total  absence  of  it  At  the  same  time, 
however,  the  retiitance  in  the  rotation  of  the  atmosphere  may  have  ita 
inflnenoe,  which  can  act  in  oppoeitiun  to  the  rotation  of  the  meteorite 
round  its  own  Axis. 

The  stone  reaembles  those  of  Reichenbnch's  Sd  family,  "  somewhat  hioe- 
ieh  stones,"  Slobodka,  Ghliteau-RenBrd,  Lissa,  etc,  and  especially  that  of 
New  Concord,  Ohio. 

The  stone  contAins  finely  disseminated  iron  and  pyrrhotine,  the  latter 
sometimes  filling  up  vein  fiMures,  which  give  it  the  character  of  a  fragment . 
from  a  very  lai^  mass,  a  real  mountain  of  rock. 

Dineminated  through  the  whole  man  are  spots  of  bo  called  ironmit 
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«id  globnies,  lomewhat  crjatallina  in  their  arosft-fractDK,  which  lears 
imprcBaiotis  when  falling  ont  of  the  brittle  mnsa. 

4.  Gateulta  Afeltoritet.* — At  the  meetings  of  the  Imp.  Acad,  of  Vienox 
of  June  8tb,  November  8d,  and  the  last  oDe  of  the  year  1B60,  W.  Hai- 
dinger  has  givm  some  accounts  of  the  "Gnlcutta  Meteorites,"  which  had 
been  acquired  a  short  time  before  by  the  Imperial  cabinet  of  minerals,  of 
which  we  give  the  following  abstracts. 

(1.)  The  Meteorite  of  Shalha  (or  Shalaka)  in  Bancoorah  fell  about  60 
vards  Bonth  of  the  village  in  a  rice-Beld  on  the  80th  Nov.,  18S0.  three 
hours  before  sunrise.  The  fall  was  witnessed  by  two  persons.  The  noise, 
compared  with  thunder,  although  peculiar  in  its  nature  and  by  the  native* 
called  "gurgur,"  "cbarchar  purpnr,"  was  hardly  very  lond,  because  it 
did  not  wake  np  the  inhabitants  of  Bhora  }  of  a  mile  distant.  The  stone 
had  penetrated  the  eronnd  to  a  depth  uf  about  4  feet,  by  digging  for  it 
fragments  were  fonod  to  the  depth  of  three  feet  and  in  a  circle  of  about 
SO  feet  radius.  It  appears  that  only  ow  stone  fell,  which,  hon  ever,  was 
broken  into  fragments  by  striking  the  ground,  and  it  may  have  been 
three  feet  long.  It  came  from  a  southerly  direction  at  an  angle  of  about 
80°.  It  must  have  been  hot,  when  it  fell,  the  black  crust  here  and  there 
peeled  off  and  stuck  to  the  earth  in  small  fragments;  the  turroundiog 
earth  had  the  appearance  of  burnt  clay. 

The  stone  is  very  peculiar,  the  tine  grained  portion  of  a  whitish  color 
reaembles  pnmice,  the  cfHrker  ash-colored  crystalline  portion  forming 
ooarsely  grained  aggregations  of  individuals  of  two  lines  in  every  direc- 
tion, have  the  appearance  of  pearlstone,  the  latter  forming  globular  ^ 
masses  of  several  inches  in  diameter,  inclosed  in  the  former  or  penetrated  by 
it  in  a  veinlike  manner,  the  whole  mass  having  the  appearance  of  a  breccia. 
It  is  friable  like  coccolite.  The  larger  individuals  aliow  a  distinct  cleav- 
age in  one  direction,  lesa  so  in  another,  intersecting  at  angles  of  100°  and 
60°;  perpendicular  upon  them  terminations  are  sometimes  met  with, 
which  can  be  considered  as  planes  of  crystals  and  parallel  of  which  no 
cleavage  is  observable ;  twin  composition  parallel  with  one  of  the  pris- 
matic planes.  The  real  fracture  shows  greasy  lustre.  The  mass  is  ex- 
tremely friable  and  fragile ;  H.  =6-6 ;  Sp.  gr.  at  19°  R.  =3-412. 

Small  grains  up  to  the  site  of  a  milletseed  of  chromic  iron,  sometime* 
in  octahedral  crystals  are  intermixed  with  the  ash-colored  mass.  The  dull 
blackish  brown  crust  ia  not  thicker  than  writing  paper;  here  and  there  it 
forms  insular  reticulated  particles,  which  show  somewhat  more  lustre. 

It  does  not  contain  any  metatlio  iron.  The  grey  mass  contained  ao- 
cording  to  K.  von  Haner : 

Silicic  acid,       -        .        .        .        >■  sl-St  =  SOItO 

Alumim,     .....    ^irat*  ....  .... 

Oxjd  of  Iioa,  •        .        -        -        =SO-aS       =4eB ) 

Lima, =   IGS       =048>-      «13«1 

^  _  Magnesia,         .        .        .        .        =  1900       =  1-60 ) 

and  stands  in  the  middle  between  the  hi'  and  tri-silicates  of  monoiyds,  the 
-  oxygen  ratio  being  :=:1 : 2-42.  It  is  named  by  Haidinger  in  honor  to  the 
late  Henry  Piddington,  and  resembles  in  composition  an  olivine-lika 
mineral,  (alleged  to  have  come  from  the  meteorio  iron  of  Grimma)  and 
'    Shepard'e  Chladnite. 

'       •  Die  Oalentta-Meteorlte,  von  Bhilka,  Fnttehpoie,  Pegu,  Assatn,  imd  BegowlM 
Im  k.  k.  Hof  Utnanli8D.Cablnata  voa  W.  Hinuaoia. 
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The  Shalka  meteorite  belong*  to  BeicheDbaoh'a  fint  baulj  (t)  fii«t 
group  and  Shepard's  ChladQiUc-trachytic  atones. 

(2.)  An  inCerestJng  fall  of  meteorites  occurred  on  December  27tfa,  1857, 
25  minutes  after  2  x.  m.,  at  Quenggaui  next  £atiein  in  Pegu.  Three 
■tone^  which  were  evidently  fragmeDts  of  om  meteorite,  ne  found  five 
(tod  ten  milea  apart  According  to  the  information,  which  Hiudinger 
receired  from  Mr.  Oldham,  the  meteor,  which  emittod  the  «tonee  had  the 
appearance  of  a  large  inverted  umbrella  in  flamea,  as  obserred  90  milea 
south  of  Quenggouk  on  the  river  Baneio,  paning  from  W.  to  K  at  an  alti- 
tude of  40°  to  50°,  and  after  the  termination  of  ila  path  giving  a  report 
like  that  of  a  monster  gun,  followed  by  a  rumbling  noise.  AnotLer  obser- 
va^on  made  on  board  of  the  steam-frigate  Semiramis  about  200  miles 
S.B.  from  where  it  fell,  deecribes  it  as  having  had  at  first  the  appearance 
of  a  targe  star,  rapidly  increasing  in  siie  until  it  was  abont  three  times  as 
large  as  the  moon,  leaving  behind  a  long  tail  and  falling  toward  the  easL 

From  these  olwervaLions  Uaidinger  made  the  folloning  deductions: 
1st,  the  height  of  the  meteor  was  from  80  to  120  miles  (16  bis  24  mei- 
len) ;  2d,  the  ori^nal  cosmical  course  was  B.N.K  to  W.S.W.,  the  lattw 
part  of  it,  however,  from  W.  to  E.  this  change  being  caused  by  the  n- 
sistance  of  the  atmosphere ;  3d,  the  size  of  the  meteor  was,  if  the  word 
three  tiine$  is  referred  to  the  area  of  the  moon,  14,400  feet,  if  to  its  diam- 
eter, 24,000  feet;  4th,  the  pieces  found  between  five  and  ten  miles  were 
thrown  asunder  by  a  real  explosion,  produced  by  the  rotation  of  the  meteor ; 
fith,  the  pieces  were  real  fragments,  which  fitted  together  and  the  fr*» 
ture  planesof  which  were  not  covered  by  a  crust,  a  proof  that  the  lelluiio 
'  fall  did  not  take  place  with  cosmic  veiot^ty;  6tt^the  detonation  wae 
heard  at  100  miles  distance  but  not  at  SOO  miles. 

(3.)  Another  fall,  on  which  Mr.  Oldham  reported  to  Haidinger,  tocA 
place  at  2^  14'°  f.  il,  on  July  14th,  1800,  at  J)kurmMiia  in  Punjab,  and 
was  accompanied  by  a  tremendous  noise  and  a  great  number  of  detooft- 
tions,  similar  to  those  of  the  discharge  of  heavy  artillery.  The  earth  waa 
shaken  in  convulsions  and  trembled.  Three  witnesses  saw  a  flame  of 
two  feet  broad  and  nine  feet  long,  passing  oblionely  over  the  station  after 
the  first  eoplosion  had  already  occurred.  The  direction  is  stated  es 
N.N.W.  to  S.8.E.  and  stones  were  found  at  five  Uifi'trent  places  in  thia 
direction ;  it  is  said  that  stones  had  also  &llen  at  several  other  localitiaa. 

They  penetrated  the  ground  to  a  depth  of  from  1  to  1^  feet,  and  it  U 
reported  that  persons,  who  picked  up  some  fragments,  before  they  held 
them  in  their  hands  half  a  minute,  dropped  them  again,  owing  to 
the  intensity  of  cold  which  quite  benumbed  their  fingers.  The  largest 
piece  found  weighed  S20  lbs.  The  observaUon  of  the  intensity  of  cold 
of  the  fragments  is  a  matter  of  gr«Bt  interest  and  importance.  The  little 
meteorite  passes  in  its  cosmical  path  during  an  incalculable  period 
through  an  excessively  cold  space.  By  the  resistance  of  the  atmoephwe, 
light  and  heat  are  developed,  which  latter  might  even  produce  a  melting 
of  the  surface  of  bad  conductors,  whilst  the  inside  of  it  remains  quite  cold. 

(4.)  The  fall  of  the  meteorites  at  FulUhport.  Nov.  3(Kh,  1B22,  has  . 
already  been  mentioned  by  Prof.  Shepard  (this  Journal,  2d  series, 
xi,  38).  The  mast  is  pale  odi-grey,  fine-grained,  and  on  tlie  Irnetnre 
planes  it  shows  yellowieb  brown  spots  of  so-called  iron-rust ;  vein-like 
plates  of  pyrites  of  a  reddish  bronse  yellow  color  pass  through  the  mats ; 
the  polished  surface  shows  many  particles  of  metallic  iron,  the  largest 
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otweived  ^nxa  was  1^  lines  long  and  ojie  line  broad.  Tie  mass  is  crossed 
by  fif  ares  in  different  directions  ntenectiog  at  well  defined  angles,  some 
of  them  filled  up  with  the  material  reHembltDg  that  forming  the  crust, 
otbera  by  mi^etie  pyrites  and  iron.  Ttiese  ftwures  shoT  the  phenomena 
peculiar  to  veins,  they  inleisect,  join  and  throw  each  other  out  of  their 
course.  Aithoufffa  the  mass  is  Boft  and  may  be  scraped  easily,  it  contains 
b«re  and  there  harder  globules  of  a  greyish  white  color,  others  have  a 
darker  grey  odor,  and  iron  is  aceumuJating  in  or  around  them.  Some 
of  the  ineloeed  fragmertts  are  angular  and  not  ronod  in  their  intersections, 
othera  have  a  plate-like  linear  structure  and  are  histrous.  The  crust  is 
dull,  brownish- black,  here  and  there,  wit^  isolated  or  groups  of  roundish 
flat  impressions ;  the  Burtace  of  the  crust  has  the  appearance,  as  if  it  was 
made  up  of  angular  plates  of  an  irr^^lar  form  of  2-3  lines  in  diameter. 
It  is  lees  than  half  a  line  in  tfaicknen  and  contains  particles  of  metallic 
iron.    Haidinger  fbnnd  tbe  sp.  gr,  at  \T  S.  ^3-626. 

It  belongs  to  Reiobenbacb's  whitish  nieteoriiea,  2d  faonly,  1st  group. 

(S.)  Tbe  stone  ofJ'epv  was  fonnd  in  1854,  and  appears  to  have  &]len 
bit  a  short  time  previously.  The  mass  is  pale  gray  a  little  binish,  made 
up  of  KHtad  grains  or  grannies,  imbedded  as  it  were,  in  white  sand,  slightly 
coherent  and  almost  friable.  The  grains  are  both  round  and  angular 
and  from  greyish  whiw  to  dark  smoke-grey,  the  largest  not  over  one  line 
in  diameter.  Bvoeedingly  small  particles  of  met  iron  and  pyrites  ^or 
pyrrhotiue)  are  pretty  r^nlarly  disseminated  throng  tbe  mass.  Very 
interesting  in  the  examined  specimen  ie  a  real  vein  apparently  of  pyrrbo- 
tine  of  about  half  a  line  in  width,  a  poshivo  proof  of  its  aabeequent  forma- 
tion in  a  large  masi. 

The  crust  is  greyish  black  inclining  to  brown,  withont  lustre  and  not 
over  i  line  ia  thiekness.  8p.  grav.  =3'737.  It  belongs  to  Reichenbach's 
second  gfoof- 

(S.)  The  real  locality  of  a  stone,  which  was  found  in  1846  and  which 
Piddington  snppoees  to  be  from  Attam,  h  not  known.  Two  of  the  three 
procured  pieces  were  fragments  of  the  same  stone,  the  other  appears  to 
come  from  a  different  one  as  the  proportions  of  nickel  and  cobalt  are  not 
the  same.  It  ia  beautifully  marbled,  very  solid  and  compact  and  admits 
-  of  a  good  polish.  It  resembles  the  meteorites  of  Seres,  Barbotan,  Hezd- 
Hadaras,  I'Aigle  and  others  of  the  3d  family  of  Reichenbach.  The  mass 
is  dark  grey,  insular  ronnded  fragments  of  a  paler  color  and  nearly 
half  an  inch  in  diameter  are  imbedded  in  it,  also  numerous  more  or  less 
globular  particles,  small  quite  black  ones  and  smaller  and  larger  ones  of 
a  bright  ash  srey  color.  Inolosed  in  the  pale  grey  colored  portions  are 
browD,  also  white  and  yellow  metallic  fragments.  Disseminated  in  evety 
direction  through  the  paler  and  darker  portions  are  abont  equal  quantities 
of  metallic  iron  and  pyrrhotine,  the  distribution  of  a  portion  of  the  iron 
particles  as  friogea  around  the  inolosed  spherules  is  very  remarkable.  It 
IB  a  proof  that  during  the  gradual  solidification,  after  the  globules  bad 
already  been  inclosed,  the  iron  particles  were  yet  capable  of  locomotion. 

The  crust  is  dark  greyish  black  and  baa  here  and  there  soma  lustre. 
It  is  very  thin  and  shows  some  round  flat  impressions,  indicating  the  back 
part  of  the  meteorite.    8p.  gr.  at  IT"  R.  =3-792. 

(7.)  The  fall  of  the  StgoteUt  meteorite  took  place  on  March  Ath,  18S3 
at  noon.    Petaons  at  a  distance  of  a  few  miles  from  the  place  of  iti  &11 
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heard  a  peculiar  rumbling  noiM  very  disaimilu  to  thander,  more'lika  the 
ntttling  of  carriages  over  a  paved  street.  A  man  and  a  boy  heard  aame- 
thing  heavy  fall  without  any  other  noise  and  collected  some  of  the 'stones. 
Afterwards  others  were  picked  up  and  about  30  were  found  scattered 
over  nn  area  of  about  one  square  mile.  AH  the  stones  were  nearly  pyr»- 
midal  and  weighed  from  ^  to  4  pouuds,  one  however  14^  pounds.-  The 
stone,  which  Haidinger  deacribes  is  very  unlike  any  in  the  Imperial  col- 
lection, but  reserablei  in  color  that  of  Menu  (Mainz)^  The  brown  mass 
is  very  solid  but  by  no  means  homogeneoua,  imbedded  in  it  are  Bumerans 
round  and  angular  paler  and  darker  particles  of  more  or  less  hardnees, 
and  disseminated  through  the  whole  mass  fine  particles  of  metallic  iroiL 
as  well  as  pyrrhotine,  more  of  the  latter,  the  largest  grain  being  two  Jinea 
long  and  one  broad,  the  largest  grain  of  the  iron  ^  of  that  size.  -Nany 
fissures  pass  through  the  mass,  without  any  r^ularity,  however.  It  has 
a  dull  appearance,  like  iron  covered  with  rust,  and  the  whole  looks  )fka 
a  »oor  variety  of  hrown  iron  ore.  A  real  fresh  fracture  shows  distinct, 
altDough  slight  greasy  lustre.  The  crust  is  very  thin,  not  over  ^  line  in 
thickness,  dark  reddish  brown  mostly  dull,  only  here  and  there  on  the 
flat  portions  and  the  rounded  edges  darker  inclining  to  black  and  some- 
what more  lustrous.  The  whole  condition  gives  the  proof  of  a  very 
■light  fusibility.     8p.  gr.  at  17°  R.  =3-426.     Hardness  about  6. 

The  form  of  the  large  stone  is  very  remarkable.  Its  centre  of  gravity 
lies  evidently  in  its  thicker  part,  at  the  opposite  lighter  and  pointed  end 
are  principally  the  indications  of  those  flat,  basin-like  depressions.  The 
lower  part  of  the  meteorite,  as  it  were  the  base  of  it,  is  remarkably  even. 

6.  The  meteorie  iron  from  Tula,  Ruuia.. — In  the  year  1'84Q  a  maaa 
of  iron  of  over  16  puds  (542  ^unds  avoirdupois)  was  found  7  versta 
(4*6  miles)  from  the  station  Maninskoje  (in  the  Government  of  Tula)  on 
the  Moskaw-Tula  Road  (54°  36'  N.  lat.  and  37'"  34'  E.  of  Greenw.).  It 
was  sold  for  four  roubles  (three  dollars)  to  the  Myschega  iron  works  in 
the  neighborhood,  where  the  greater  portion  of  it  was  worked  up  into 
axles,  wagonaprings,  grapnels  and  other  implementa,  until  in  18s1  Dr. 
Auerbach  learned  of  its  existence  and  saved  the  remainder  from  destmc- 


tion.  He  has  given  the  first  notice  of  it,*  and  iu  a  preliminary  analysia 
of  it  found  the  mass  to  contain:  Iron  =  93-6,  Nickel  =2-6,  tracea  of  Tin 
and  0-9  Schreibersite.  It  yields  sulpbydric  acid,  when  dissolved  in  chlor- 
hydric  acid,  probably  owing  to  the  presence  of  pyrrhotine.  Articles  manu- 
factured from  this  iron  show  after  etching  a  beautifully  damasked  surface. 

At  the  meeting  of  the  Imperial  Academy  at  Vienna  of  Nov.  18lh, 
1 860,  W.  Eaidinger  has  communicated  some  very  interesting  obaerrationa 
mide  on  a  specimen  of  this  iron  obtained  from  Dr.  Auerbach. 

The  principal  mass,  althou|Th  not  altogether  homogeneous,  consists  of 
iron,  showing  indications  of  Widmannst^tean  figures,  and  imbedded  in 
it  pieces  of  meteoric  itmut  with  a  large  proportion  of  metallic  iron  dis- 
seminated through  the  same.  The  angular  shape  of  the  pieces  and  the 
irregularity  of  their  borders  leave  not  Uie  least  doubt  as  to  tbeir  nature. 
They  are  real  froffmmU,  separated  from  larger  massee  by  mechanical 
force.  The  uniformity  of  the  fine-Drained  luixture  of  the  fragments  ai 
well  as  that  of  the  completely  metallic  nature  of  the  inclosing  mass  cor- 
*  BolL  Soc.  Imp.  i»  MoicoD,  186S,  ITo.  1,  page  SSI. 
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Kibontte  this  (pinion.  The  Bpeo.  gntr,  of  a  piece  of  the  fine-gr»aed 
■tone  at  12°  R.  vraa  found  to  be  4-163  ;  tliat  of  the  iron  as  T-3S2. 

Eren  before  etching,  but  &r  mora  pl&inly  aft^frarda,  three  QlvjecU  ens 
be  perceired  <hi  the  surftce  of  this  iron.  The  greater  portion  of  it  is  acted 
upon  by  the  acids,  bnt  projecting  over  it  are  figures  in  full  Instre,  partly 
angalar,  partly  made  up  of  nearly  parallel  lines;  the  length  of  these 
ridges  is  at  most  four  lines,  the  width  of  the  interrab  between  two 
k  from  one-tenth  of  one  line  up  to  one  line,  the  width  of  the  ridges 
thmuelTea  is  hardly  one-twentieth  of  a  line.  They  are  evidently  Wid- 
mannstAdtean  figures,  althoagfa  they  have  not  the  regular  arrangement 
of  those  of  Agram,  Elbogen,  Lenarto,  Toluca,  Dorango.  Similar  to  those 
of  Bohumililz  the  particlce  of  Schrdber«ite  are  distributed  in  ridges  along 
the  separating  lines  of  the  individuals  themselves,  they  even  inclose  gran- 
ular partiolea  made  up  of  very  minute  individuala.  This  being  the  case 
ii  shown  by  the  damask-like,  although  laint  lustra  of  these  planes.  Be- 
aides  the  fine  Schriebenite  lines,  the  etching  developea  a  brownish  blaok 
lustrous  Hiicate,  sprinkled  over  the  metallic  surface  like  fine  sands  or  in 
little  fragments. 

The  Widroannstidtean  figures  of  the  Tala  iron  show  a  striking  resem- 
blance to  those  of  that  of  Burlington,  Otsego  County,  N.  Y.,  the  latter 
however  is  far  purer  and  especially  without  the  fine  sandy  silicate. 

The  larger  fragments  of  the  enclosed  meteorio  stone  are  allied  to  those 
oontaining  a  la^  quantity  of  metallic  iron,  as  for  instance  to  that  of 
Tabor,  although  the  moss  is  of  a  dark  brownish  grey,  almost  a  brownish 
blaok  color;  in  the  size  of  the  grain  it  resembles  the  stones  of  Charson- 
ville,  although  the  greenish  grey  color  of  the  latter  is  far  more  iighL 

Judging  from  analogiea  observed  upon  our  earth,  especially  from  the  ap- 
pearance of  the  perfectly  angular  and  not  in  the  least  worn  off  fragments  of 
meteoric  stones  imbedded  in  the  iron,  Haidinger  comes  to  the  conclusions 
that,  before  the  stony  masses  were  inclosed  in  the  iron,  they  were  united 
aa  portions  of  real  rocks  in  one  and  tht  tame  heanenly  body,  from  which 
they  came  to  our  earth ;  and  that  the  metallic  nicktliferout  iron  formed 
twiatt'n  Iht  granular  roci,  which  latter  was  a  mJKture  of  metallic  iroa 
and  a  silicate  of  iron  and  magnesia  before  being  broken  off  its  connection, 
an  instant  which  can  be  considered  the  starting  point,  at  which  the  mete- 
orite was  set  in  motion  in  the  cosmicdl  path  the  conclusion  of  which  is 
its  arrival  upon  our  earth. 

The  forms  of  the  larger  and  smaller  lumps  (cloddy  masses!)  inclosed 
in  meteorites  show,  however,  many  peculiarities,  which  require  a  more 
thorough  investigation. 

In  the  meteonte  of  Hainholz  are  imbedded  globular  and  ellipsoidal 
lumps  of  iron  of  the  size  of  a  bazetnuL  They  are  no  fraffmenlf,  and 
contain,  as  pointed  out  by  Baron  von  Reichenbach,  who  described  them, 
smaller  globules  or  clods  of  sulphid  of  iron,  the  latter  trimmed  with 
Schreibersite.  It  shows  these  iron  lumps  not  in  a  very  conspicuous  man- 
ner, they  are  completely  grown  together  nnd  interlaced  with  the  surround- 
ing silicate.  The  mass  shows  after  etching  a  very  peculiar  appearance, 
the  iron  appears  in  small  lumps  of  about  two  lines  in  size  of  a  perfectly 
homogenous  structure,  visible  by  simultaneous  reflection,  hat  the  interior 
of  these  are  dendritically  marbled  by  inclosed  particles  of  silicate.    Besides, 

An.  Jooa.  8oi.— SacovD  Sum,  Voi.  XXZn,  Ho.  M.— Jolt,  I96I. 
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Uiere  ftre  larger  somewhat  round  particles  of  the  latter  and  stnaller  utgor 
lar  ones  of  one  balf  to  one  line  in  diameter,  and  very  remarkable  and 
characteristic  pretlj  large  highly  crystalline  oliviDes  with  distinct  cleaT- 
Bge.  However  cryBtalline  the  latter  may  be,  they  neverthelen  have  a 
very  irregular  aurftux.  Beyond  doubt  they  have  been  formed  aa  eryatali 
but  since  their  formation  have  lost  their  external  form. 

To  consider  these  iron  lumps  as  well  as  the  olivine  crystals  and  fra^ 
roents,  as  Baron  von  Reiohenbach  does,  as  belonging  to  a  previous  forma- 
tion of  meteorites  or  heavenly  bodies  in  a  distant  space  of  the  universe,  is 
certainly  not  requisite;  in  their  habitus  they  have  a  striking  reaemblanee  to 
the  more  or  l$as  compact  formations  of  basaltic  and  trachytic  tufa,  of  course 
Dot  taking  into  consideration  the  action  of  water  or  carbonate  of  lime. 

Ilaidinger  snggesls  to  consider  the  structure  of  a  great  number  of  the 
known  meteorites  as  dry  tufas,  formed  without  water,  a  tneteorie  tufa, 
an  idea  which  as  he  remarks  may  be  the  stsning  point  of  a  Jong  series 
of  inferences  leading  us  far  away  into  the  field  of  suppositions  of  an  earlier 
original  formation,  but  always  without  losing  sight  of  their  immediate 
connections. 

6.  The  meteoric  irrmfnymNebratka. — W.HsidiDger  gave  at  the  meet' 
ing  of  the  Imp.  Acad,  of  Vienna  of  Dec.  13, 1860,  some  information  n- 
garding  the  meteoric  iron  from  Nebraska,  obtained  by  Mr.  Nallianiel 
Holmes  of  SL  Louis,  Mo. 

The  original  mass  weighed  36  pounds  and  was  found  on  the  right 
shore  of  the  Missouri  River  in  Nebraska  Territory,  26  miles  west  of  Swt 
Pierre,  44'  W  lat.snd  100'  26'  W.  of  Greenw.,  whence  it  was  brought 
ID  18fi7  and  presented  to  the  Academy  of  St.  Louis  in  1858.  It  weighed 
80^  pounds  and  the  surfac«  was  hardly  acted  upon  by  rust.  Acooiding 
to  an  analysis  by  Dr.  H.  A.  Prout,  it  contains : 

Iron, =g4-?es 

Micliel, 1185 

MsKDetium,  ■■■•■-  O'UO 

Caldam,  ......  (j'SfiO 

Sulpbur,       .-..--  irae* 

102473 
but  not  the  least  trace  of  cobalt,  chrome,  manganese  or  any  other  con- 
atituent.     (The  Widmannst&dtean  figures,  however,  would  indicata  the 
presence  of  phosphid  of  iron  aud  nickel.) 

A  segment  of  the  Vienna  specimen  cut  nearly  parallel  with  an  octahe- 
dral plane  showed  striffi  of  half  a  line  in  widtli  intersecling  at  angles  of 
60°  and  120",  with  the  triangular  and  rhombic  intervals  between  the 
incloMng  ledges  of  Sehreibersite  covering  the  whole  etched  surface.  They 
indicate  undoubtedly  a  long  cooUnued  activity  of  crystal  ligation  during 
an  immeasureablc  period  of  time.  The  Widmannslftdtean  figures  show 
the  closest  resemblance  to  those  of  the  Red  River  iron  preserved  id  the 
Yale  College  Cabinet 

A  liUiographic  plate  givea  in  the  4th  number  of  the  1st  vol.  of  lb« 
Transaclious  of  the  St.  Louis  Academy  represents  the  whole  masa  and, 
on  account  of  the  numerous  flat  depressions,  which  it  shows,  evidently 
from  the  reverse  of  that  side,  which  passed  foremost  through  the  atm»> 
sphere.   (See  above,  Haidinger's  views  on  the  tvpical  forms  of  mel«oritea.) 

F.A.GTO. 
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7.  Abttraet  ^  MtttonHogi<ai  ObtervatioM,  made  during  iht^tar\&90, 
with  the  averofftt  of  eight  ytart,  at  Sacramento,  Col.,  Int,  SB°  31' 41",  loo. 
121°  2»'  44".  Altitude  at  tbe  top  of  tbe  levee,  in  frool  of  tbe  cit;,  54  feet 
A  incliea.  Height  uf  lower  aur&ce  of  Ibe  mercury,  52  feet  5  inches  abov* 
low  tide  at  Skii  Fniuciuxi — with  remarks ;  bj  Thokas  M.  Looak,  U  J). 
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Disturbsiicea  of  tli«  electrical  equilibrinm  ire  rstelj  manifeated  in 
CaliforaiH^  and  but  four  times  have  lightning  and  thunder  been  witneaaed 
in  tbe  w bole  year,  1860,  vie;  on  May  Sd,  July  1  lib,  SepUmberSSth  and 
Octob€r  17tb.  During  tbe  rtorm  of  Sept«niber  2flth,  which  »a«  accom- 
panied Trilh  a  Etprinkie  of  bail,  the  lightning  was  very  virid,  preventing  for 
tiie  first  time  since  they  have  been  set  up,  the  working  of  the  telef^ph 
wires.  Hail  and  snow  are  bIm  seldom  experienced.  Besides  the  instance 
of  hail  just  mentioned,  we  were  visited  with  a  aprinUe  of  both  hail  and 
snow  on  the  9d  of  May. 

The  Aurora  BorealU,  which  has  been  seen  bere  only  eleven  timea  in  the 
same  number  of  years,  has  been  witnessed  on  no  less  than  four  difi^'mt 
oicBsions  during  tbe  last  year.  The  first  and  most  remarkable  waa  that 
on  the  4Ui  of  .nily,  and  allhougb  tbe  brilliancy  was  not  so  great,  nor  tbe 
field  of  observation  so  extended  as  tbat  on  the  28lh  of  August  of  the 
preceding  year,  still  it  was  seen  at  places  wide  apart,  and  at  each  point 
of  observation  presented  tbe  Bame  din'jnclive  features.  This  is  at  least 
the  second  instance  on  record  in  which  this  pbeuoniena  bas  been  observed 
cote  rape  ran  eously  in  California  and  the  Eastern  States. 

Earlhquaka  have  not  been  as  frequent  during  the  year  at  San  Fran- 
cisco as  usual,  and  the  only  one  recorded,  in  our  Register  here,  was  not 
felt  in  the  former  place,  nor  at  any  other  point  among  ibe  Coast  Rang« 
mountains.  Tbia,  at  &u:ramento,  was  experienced  on  tbe  Ifith  of  March, 
at  ten  minutes  past  11  h.  a.  u.,  daring  a  stagnant  and  cloudy  condition 
of  tbe  atmosphere.  The  direction  of  tbe  impulse  seemed  to  be  from 
northeast  to  southwest — as  it  was  sensibly  experienced  at  various  placet 
between  here  and  Carson  City.  At  the  latter  place  (4,741  feet  above 
tbe  sea),  the  intensity  of  the  force  was  considBmbly  greater  than  at  Sac- 
ramento, where  it  was  only  sufficient  to  cause  a  slight  vibratorj  motion 
among  chaodeliera  and  other  pendant  objects. 

V.   MISCELLASBOUS  SCIENTIFIC  INTELLIGEKCB. 

1.  National  Obtervatory. — Ibe  accession  of  Lt.  jAiin  M.  Gilliss  to 
tbe  direction  of  the  Washington  Observatory  is  a  fact  of  happy  omen  fot 
science.  It  may  perhaps  seem  to  some  but  a  tardy  aot  of  jnstiee  that 
the  man  who  was  chiefly  instrumental  in  securing  tbe  establishment  of 
tbis  Observatory  should  at  last  be  placed  at  its  head.  But  whatever 
there  is  to  regret  in  the  past,  (and  alns  how  much  there  is!)  in  tbe  admin- 
istration of  this  Institution,  it  is  a  matter  of  general  congratulation  ia 
scientific  circles  that  the  distinguished  chief  of  the  Chilian  Astronomical 
Expedition  sbouKI  now  adorn  the  poet  lately  so  ignominiously  left  vacant. 

2.  Earthquiiie  at  Mtndoza.—  On  the  20tb  of  March  last,  about  8^ 
o'clock  ii)  tbe  evening,  a  most  destructive  earthquake  overwhelmed  the 
city  of  MendozH  in  the  ArKsntina  Republic,  South  America.  Uendoxa 
is  in  lat  32°  63'  S ,  Ion.  69°  6'  W.,  and  is  about  2900  feet  above  tJie  sea 
on  the  eastern  elope  of  the  Andes.  The  shock  is  said  to  have  coma 
from  tbe  N.,  followed  bv  another  from  tbe  8.,  and  to  have  lasted  only 
about  five'  seconds,  in  which  brief  time  nearly  the  whole  town  waa  ntterij 
laid  waste  an9  from  8000  to  12,000  lives  were  destroyed.  Tbe  shock 
was  not  felt  at  Valparaiso,  distant  about  ISO  miles  in  a  right  line  W.  by  S. 

3.  Prnaian  Expedition  to  Japan  and  China, — A  letter  from  Baron 
Kcbthofen,  Geologist  to  the  Expedition,  from  Yeddn,  dated  SSth  of  De- 
cember, 1800,  states  tbat  they  were  about  leaving  Japan,to  go  to  Shang- 


hfti  nnd  then  to  tbe  PhiHipioes,  ffism  and  Java.  The  expedition  thence 
leturns  to  Burope  bf  >e«  white  Baron  Richthofen  proposes  to  crou  the 
AsJAtio  continent. 

4.  Corrtetion. — A  letter  from  Prof.  Jnnies  Ha)1,  in  regard  to  trilobitea 
from  the  WJBCon«n  'Potedam,'  mvb:  " The flpecimen  you  send  me  iefrom 
Trtmpeleau  and  not  Black  River  Falla,  as  I  had  anticipated — having  made 
a  journey  of  thirty  milea  over  had  country  to  "  Blade  River  Falls  "  to  find 
the  rocka  there  of  SieniU  with  a  little  coarse  grey  sandstone  a  mile 
below."  "The  Lingula  accompanying  the  trilobitea  ia  L.polita,  (mb 
Oeol.  Rep.  WitocnfliD,  1S60.)"  I  ijelieve  the  original  autliority  fur  the 
locality  was  Prof.  Daoiela.  F.  H.  BaASLBT. 

Booa  Nimais. — 

1.  Ancient  Workiin  WeittmNev  Tori, — In  the  13th  Annual  Report 
of  the  Regents  of  the  University  of  the  State  of  New  York  we  find,  among 
other  mattera  interesting  to  science,  an  important  document  on  the  re- 
mains of  early  human  art  in  the  region  contiguous  to  Lake  Erie,  and 
Oompri«ng  the  counties  of  Chautauqno  and  Cattaraugua — by  T.  Afolkok 
Cbbn^X)  Civil  Engineer,  &c.,  1B59. 

In  a  cursory  perusal  of  this  report  and  after  an  inspection  of  its  illus- 
trations, we  are  convinced  that  the  dominion  of  that  very  ancient  and 
unknown  people,  W  whom  the  earth  works  Of  North  America  wero 
raised,  extended  to  Lake  Erie  and  was  a  part  of  the  great  system  of  simi- 
lar works  which  occupied  the  territory  of  several  of  the  Western  and 
Soathwestern  States,  to  a  great  extent,  also,  the  valleys  of  the  Oblo  and 
Mississippi  and  their  coDfluents  extending  quite  to  Mexico,  latere  is  so 
great  a  similarity,  not  to  say  identity,  of  structure,  position,  arrangement 
and  contents  whether  of  human  remains,  or  of  artistic  works,  when  art 
was  young,  or  of  collections  of  minerals  and  other  objects  of  nature  and 
art  that  our  cnrioeity  is  excited  still  more  to  obtain  a  solution  of  the 
cjuestion, '  who  were  the  people  who  erected  these  remarkable  work",  forts, 
lines  of  defense,  mounds  of  observation,  or  barrows  of  sepulture  f  Our 
modem  Indians  have  no  audi  skill — nor  have  we  reason  to  believe  that 
any  such  structures  aa  are  named  above  were  ever  erected  by  them  or 
their  ancestors  and  this  appears  to  be  the  opinion  of  Mr.  Cheney. 

Ilis  labors  have  been  praiseworthy — himself  an  amateur  nrclieologist, 
he  works,  we  believe,  without  pecuniary  reward,  deriving  no  substaniial  aid 
from  his  investigations,  and  if  we  are  not  misinformed,  under  the  pressure 
of  ill  health  and  with  a  family  en^rely  dependent  upon  his  exertions  in 
other  branches  of  research  and  literature — and  who  have  at  times  suffered 
in  an  extreme  degree. 

We  sincerely  wish  him  every  aid  to  which  he  is  so  well  entitled — es- 
pecially to  enable  him  to  bring  a  succesaful  result  extensive  investigations 
in  which  he  is  now  engaged  as  to  the  origin  and  history  of  the  build- 
ara  of  the  mounds  and  fortreasea  which  are  the  only  record  of  that  woik- 
derfnl  extinct  people. — b.  b. 

3.  An  Elementary  Trealiu  on  Human  Anatomy  ;  by  Joseph  Lamv, 
U.D.,  with  392  illustrations.  Philadelphia:  Lippencott  Si  Co.  1861. 
8vo,  pp.  063. — This  original  and  truly  admirable  treatise  on  Human 
Anatomy  bears  everywhere  the  signs  of  its  author's  genius.  Concise  and 
clear  without  formality,  learned  without  pedantry,  it  is  a  model  of  what 
srery  text  book  in  a  descriptive  science  snonld  be.  The  illustrations  are 
excellent  and  mostly  from  original  drawings  of  the  author  or  his  friend 
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Dr.  Schmidt,  pot  on  wood  t^  the  moiterlj  hand  of  Angnrt  Wilheltn,  « 
youug  firtiat  of  Philadetpbia.  Every  mechuiical  detail  of  paper  and  ^- 
pograplij  hu  receired  BcrupuloUB  care. 

3.  Eandbueh  der  metallurffitelitK  SviUnJnatdt;  von  BitUHO  Ekbl, 
a",  umgtnrhfiUtt  und  vervolUt&ndigtt  AuJUigt.  1"  Band,  !*■  Abtkti- 
lunp,  Freiberg,  1861. — Tbie  first  insUlroent  of  a  second  edition  of  ProC 
Eerl's  excellent  and  eihanatire  trestiae  upon  metallurgy,  reviaed  and 
brought  up  to  the  preaeut  data,  will  1m  welcome  to  every  one  who  taken 
interest  either  in  the  theory  or  practice  of  eraelUag. 

To  those  bmiliar  with  the  previoiu  edition  of  this  vrork  we  need  not 
urge  its  enojclopeedic  character  or  its  importance  to  practical  men.  Cer- 
tain it  in  ttiat  no  other  handbook  upon  the  auhject  can  be  mentioned  in 
compariRon  with  it.  In  breadth  of  scope,  amplitude  and  completeneai  of 
detail,  and  honesty  of  purpoee,  the  work  ii  on  a  par  with  any  of  the 
standard  treatises  upon  other  branches  which' do  so  much  credit  to  the 
scientific  literature  of  Germany.  Though  comparatively  little  has  been 
heard  heretofore  of  the  scientific  merits  of  this  work,  it  nevertheless  c<xi- 
tains  in  reality, — incidentally  as  it  were, — almost  everything  which  is 
known  of  the  chemistry  of  the  metals,  while  the  scrtipulous  care  with 
wbi*^  references  to  original  memoirs,  etc,  are  given,  and  the  abundance 
of  these  citations  renders  it  an  invaluable  aid  to  the  student  and  investi- 
gator. The  book  is  n^iously  illustrated  and  well  printed  upon  excellent 
paper  in  the  best  style  (^  the  house  of  Engelhardt  (TamnBACH.)  West 
ermann  ic  Go^  o(  New  York  have  it  in  store.  .*      r.  a.B. 

Oamriar.— 

Da.  Chablks  Bobb,  Profauor  of  NatumI  Science  at  the  University  of 
New  Brunswick,  died  at  Fredericton,  April  2,  aged  46.  He  received  his 
medical  deewi  at  the  Univenity  of  Edinburgh,  and  having  subsequently 
studied  at  Paris  entered  on  the  dutiu  of  his  professorship  in  1827,  which 
be  filled  for  twenty-four  years  with  zeal,  fidelity  and  ability.  Althou^ 
residing  at  such  a  distance  from  any  scientific  centre  and  without  the 
means  or  opportunities  for  original  research  he  was  nevertheleea  known 
to  his  associates  and  friends  as  an  accurate  observer  and  deep  thinker. 
He  maile  a  careful  study  of  the  geol<^  and  mineral  resources  of  New 
Brunswick  and  the  museum  of  his  Collie  which  he  collected  and  ai^ 
rnnged,  remains  the  result  of  his  tabors.  In  all  matters  connected  with 
the  advancement  and  proeperity  of  the  Province  he  took  a  deep  interest. 
He  was  for  many  years  Secretary  to  the  Provincial  Board  of  Agriculture 
and  he  will  long  be  reiaembered  as  one  of  llie  pioneers  of  scienoe  in  New 
Brunswick. 

Hebhann'  Dadbib,  the  successor  of  the  lamented  Cfnulieh,  as  adjunct- 
curator  of  the  Imperial  Austrian  Mineral  Cabinet,  died  at  Vieno^lfareh 
12th,  in  the  38th  year  of  his  age.  Dauber's  well  known  coq^bucions  to 
Crystallography,  during  the  past  fifteen  years,  have  placed  him  in  the 
front  rank  as  a  crystallt^^pher  and  will  cause  his  name  long  to  be  re- 
membered as  one  of  the  moat  accurate  and  conacientioos  observers  in  this 
department  of  scieno& 

Boon  RMHvaa.— 

Da  SoBuanrrwirt'e  India  and  High  Asia.  TezL  Yel.I.  AstronoaiealandHsf 
netio  Obaervatiooa.    4to,  pp.  494.      Laipdg:  P.  A.  BrocUwDa. 

Becberches  £ip«rimnilals  sur  TBlMtidU  das  1C41wue  bitM  i_  I'Obaerrataira 
ptiyaiqne  ceatrale  de  Buni  .   ~  .•  ,^.      .         .    .     » 

plandioi).    St.-Fitenbour£. 
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AvBtitm  ds  rObMmloir*  lAjalqiia  ontnl  da  Bonis  pnUiAe  par  ordra  de  n 
HajeiU  Imperiala  pu  A.  T.  Kcnm,  Anna  1B6T.  No«.  1  ud  S^St^Pitenbourg, 
1860.    494  nnd  111. 

CoiBpt«-Itcuda  Anmwl  adn**^  k  S.  Eift  M.  de  Knaj^Titeh,  Kiai»tr«  dei  Finincea, 

g«T  la  blTceteuT  da  1'ObHrratolra  Pbjaiqua  Cantnda  A.  T.  Kunrn.  Aiiai*  IBSS. 
L-P«ten>boiirg,  1S60.    4to,  pp.  Bl. 

Lebeoaliaiea  der  Hataonilogiacban  BtatioMn  itn  Eukiuat,  tod  A.  Houn,  St. 
Peteraburg,  lga».    Ito,  pp.  IS. 

lUmoii«a  de  U  BodM  da  Fb7«iqiM  at  imiataira  Ktamlle  de  Qen^Ta.  Toma 
XT.    JRu  partie.    Qenira,  1B«0.    4to,  pp.  iOO-BSS. 

EongUgs  STenekk  Telenakape-Akadenimi*  HaodliiiKaT.  N7  Ffiljd.  Andni  ben- 
del.    Amlrm  Uftet    I  MS.    4to,  pp.  1 08. 

Selirirtan  der  Kilcdc(kb«  PbyiikftlHek-OekoDcimieehen  OenllKdiaf  I  m  Eeoigibeig; 
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Art.  XYI. —  Waterglaas;  hy  J.  M.  Ordwat. 
Fart  I. — Hibtort  and  Mancfactdbx. 

The  soluble  alkaline  silicates  have  of  late  years  come  into  ex- 
tensive uw  in  the  arts,  and  seem  likely  to  constittite  a  large  and 
permanent  branch  of  chemical  manufiictureB.  The  common 
worka  on  tecLnology  do  not  treat  of  them  aa  fully  as  their  pres- 
ent importance  demands,  nor  can  all  that  could  be  desired  be 
found  within  the  limits  of  any  single  paper  hitherto  published 
on  the  subject*  It  is  here  proposed  tnerefore  to  collect  details 
from  various  scattered  memoirs,  as  wet]  as  from  private  experi- 
ence, and  present  a  concise  but  more  complete  account  of  the 
history,  manufacture,  nature,  and  uses  of  the  soluble  silicates  of 
potash  and  soda. 

The  later  alchemists  were  acquainted  with  the  deliquescent 
tersilicate  of  potash, — ftiBl, — the  basis  of  liquor  silicum.  Thus 
Glauber,  in  giving  bis  second  method  of  testing  sand  for  gold, 
says: — "Take  one  part  of  white  quartz  or  sand,  mix  it  with 
three  or  four  parts  of  salt  of  tartar,  or  any  other  alkali,  and  put 
the  mixture  into  a  crucible,  but  so  as  not  to  fill  more  than  one- 
third  of  it;  since  otherwise,  in  melting,  the  mixture  would  rise 
and  flow  out  of  the  crucible.  Let  it  stand  [in  the  £re]  half  an 
hour  that  it  may  be  well  ignited  and  changed  to  a  pellucid  glass. 

*  A  prttW  ftjU  T«nim«  of  ■]!  that  bad  bran  published  on  Watcr^^av  up  to  f  8B7, 
U  given  b;  E.  Eopp  in  tlie  Honileur  Sciuntiflque,  tome  i,  liTTaison  imt- 
Ax.  JOUK.  Sot.— Skokd  Sbbiu,  Vol.  XXXII,  No.  95.— Sett.,  ISO. 
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Four  it  out  and  dianslre  in  water,  or  better,  in  lye ;  and  the  sand 
or  silex  will  be  dissolved  and  changed  into  a  thick  water."* 

In  1826  there  appeared  a  memoir  in  German  "'On  a  New  and 
Useful  Product  Obtained  from  Silex  and  Potash,  by  Dr.  Johana 
Nepomuk  von  Fuchs,"  in  which  we  find  the  following  account 
of  the  first  discoverr  of  soluble  glass,  or,  as  Fuchs  provision- 
ally named  it,  wateryiasa : — "I  obtained  it  first  about  seven  jeais 
ago,  in  pouring  concentrated  potash  lye  on  very  finely  divided 
silica  which  had  been  precipitated  from  liquor  silicum  with  sal- 
ammoniac,  and  well  dried.  The  potash  was  absorbed  by  the 
ailica  with  a  sensible  elevation  of  temperature,  and  tbe  whole 
soon  changed  into  a  very  firm,  transparent,  gloss-like  mas-s  which 
proved  to  oe  permanent  in  the  air.  It  did  not  occur  to  me  that 
the  same  thing  might  also  be  produced  by  dissolving  silica  in 
potash  and  evuporating  the  fluid ;  since  I  then,  and  for  a  long 
time  afterwards,  held  with  all  chemists  the  erroneous  notioa  that 
a  combination  of  silica  and  potash,  to  be  permanent  in  ibe  air, 
must  be  insoluble  in  wal^r,  and  that  a  soluble  product  must 
necessarily  be  deliquescent.  Two  years  afterwards,'  when  I 
wished  one  day,  'for  analytical  purposes, — for  which  I  first 
brought  silicate  of  potash  into  use, — to  prepare  some  as  fully 
saturated  with  silica  as  possible,  I  learned  to  procure  the  sub- 
stance under  consideration,  bj  the  method  of  solution.  For 
this  purpose  I  took  freshly  precipitated  silica,  poured  on  it  aa 
much  pota.sh  lye  as  I  judged  to  be  necessary  for  its  solution, 
and  brought  it  to  a  boil.  The  silica  very  soon  disappeared,  and, 
in  order  to  saturate  fully  the  alkali  present,  to  my  no  alight  as- 
tonishment, I  waa  obliged  to  add  a  quantity  of  silica  still  greater 
than  I  had  taken  at  flrst.  After  this  waa  done  the  solution  was 
boiled  a  long  time  to  concentrate  it,  and  thus  came  to  the  con- 
Bistency  of  syrup;  and  on  the  surface  there  appeared  a  tough 
pellicle  which  dried  in  the  air  to  a  transparent  glass.  All  bod- 
ies which  came  in  contact  with  this  fluid  received  a  glassy  oov- 
ering  that  attracted  no  moisture  from  the  air  but  became  mndi 
the  harder  and  more  brittle.  From  this  I  saw  that  the  product 
before  me  was  the  same  which  bad  been  obtained  before  by  the 
process  of  absorption." 

The  author  goes  on  to  say  that  the  burning  down  of  the  the- 
atre at  Munich  contributed  to  the  completion  of  his  discovery. 
For  when  the  new  building  was  to  be  erected,  diligent  inquiry 
was  made  for  something  to  protect  wood  against  fire ;  and  many 
substances  having  been  tested  and  rejected,  it  occurred  to  him 

*  NoTum  Lumen  C1i;tDletiin.  Amitelodnml,  1SS4.  A  Kiniewhiit  eKrlier  HMnt  ioa 
nf  the  snme  aubnUnce  iit  mndti  by  Vrd  Hflmnnt.  J,  P.  Qtntilin  qooles  the  liiUo*- 
ing  poMige  frooi  hin  -UsLithiHU,'  pubtiKbe'i  in  1844  :— '  Ponv  lapidea,  gemniM, 
•renae,  niarm»r&,  tii1i<»i>,  Ac^  acljunrto  alcali  vltriBcantur:  rin  RuUm  plure  ilcali 
ooquuitur,  rewilvantar  in  hiimiao  quidem :  >t  reraluU.  fuili  n^jotio  td 
■puituum,  teptnuitar  ftb  alcaJi,  ponder*  prUtinl  puW«rb  laptdino." 
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to  make  trial  of  the  waterglasa.  Therefore  with  Dr.  Pettenkofer 
as  an  associate,  he  made  many  experiments  which  showed  its 
entire  efficiency  aa  a  protective  agent,  and  it  booh  assumed  a 

f greater  importance  than  be  had  at  first  attached  to  it.  They  then 
abored  to  find  some  cheap  and  easy  mode  of  preparation,  which 
might  render  waterglass  available  for  economical  uses.  In  the 
first  plact)  they  made  liquor  tilicum,  and  dissolved  in  one  portion 
the  well  washed  silica  precipitated  from  another  portion.  This 
method  was  too  costly,  and  the  product  was  not  all  that  could 
be  desired,  since  it  contained  too  much  carbonate  of  potash. 
Finally  by  trying  the  direct  fusion  of  various  mixtures  of  pot- 
ash,  sand,  and  charcoal,  they  got  a  product  which,  when  pow- 
dered, dissolved  slowly  but  almost  completely  in  boilinc  water, 
affording  a  solution  free  from  carbonic  acid  and  perfectly  satu- 
rated with  silica. 

In  making  the  article  for  actual  use  they  took  for  each  charge 
80  lbs.  of  well  puri&ed  potash,  45  lbs.  of  quartz  sand,  and  3  Ira. 
of  powdered  wood  charcoal.  This  was  melted  in  a  refractory 
crucible,  and  at  the  end  of  five  or  six  hours,  when  the  well  fused 
mass  hul  subsided  into  a  quiet  state,  they  dipped  it  out  with  an 
iron  ladle  and  threw  in  a  fresh  charge. 

Fuuhs  found  in  one  sample  of  the  dissolved  silicate  propor- 
tions corresponding  to  fiaSii.  In  another  analysis  he  obtained 
somewhat  more  silica  and  leas  alkali. 

They  also  made  a  silicate  of  soda  with  such  relative  quantities 
of  materials  as  should  give  flogSit ;  but  in  Fuch's  last  work,  pub- 
lished since  the  authors  death,  he  recommends  45  lbs.  of  quartz, 
23  lbs.  of  dry  carbonate  of  soda,  and  S  lbs.  of  charcoal,  which 
would  make  ]^aaSi<.  Perhaps  the  recommendation  was  given  on 
theoretical  groands,  for  suco  a  product  is  altogether  too  hard  of 
solution  for  practical  use.  In  fact  Fuchs,  for  most  of  his  exper- 
iments, took  potash  waterglass,  and  the  potash  silicates  are  more 
soluble  than  the  corresponding  soda  compounds. 

Since  1825,  owing  to  the  enormous  extension  of  the  soda 
manufacture,  the  potash  and  soda  suits  have  exchanged  places 
as  far  aa  commercial  value  is  concerned ;  and  now  no  one  tninks 
of  using  the  potash  salts  except  for  those  coses  in  which  tbey 
are  peculiarly  suitable.  Silicate  of  soda  therefore  is  the  article 
more  coramuaiy  employed  at  the  present  time,  and  as  found  in 
commerce  it  varies  from  ti<&\t  to  SmSi^. 

For  designating  the  substances  under  consideration  the  Angli- 
cized German  name  '  waterglass'  is  very  convenient  as  a  generic 
term  applicable  to  either  the  potash  or  the  soda  glass,  to  the 
solid  or  tlie  liquid  product.  It  suits  the  genius  of  our  language 
and  should. be  generally  adopted  in  preference  to  the  leas  concise 
and  less  accommodating  expression  'soluble  glass.'  It  is  true, 
as  unpleasant  recurrence  of  sounds  may  be  got  rid  of  t^  calling 
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ibie  glass'  'liquid  glass,'  bntwethnsintrodaee 
icb  is  no  less  objectionable  because  it  can  be 
cle  only  ia  a  single  state.  The  word  '  water- 
tnsive  enough  to  express  every  variety  aud 
ince  discovered  by  liiichs,  while  it  properly 
a  alkali  or  '  liquor  silicum,'  the  "  kieselt'euchtig- 
«Atv~  and  "kieselsaft"  of  the  Qermans.  Yet  the  two  things 
are  confounded  by  many.  Thus  while  writing  this,  I  have  be- 
fore me  the  printed  directions  given  by  an  English  manufactarer 
for  dissolving  his  "soluble  glass  to  produce  liquor  silicis;"  and 
of  two  specimens  of  his  glass,  one  proves  to  be  a  Beaquiailicate 
of  aoda,  and  the  other  a  bisilicate. 

Still  though  the  extremes  are  unlike  enough,  there  can  be 
only  an  arbitrary  line  of  distinction  drawn  on  the  middle  ground. 
Anything  more  alkaline  than  ^xSi,  is  prone  to  deliquescence, 
and  is  too  poor  in  silica  for  most  uses,  and  it  would  perhaps  be 
bat  just  to  consider  *  waterglass '  as  including  nothing  more  oasio 
than  the  seequiailicates.  Again  with  regard  to  this  last  term  it 
may  be  remarked  that  as  silica  in  coinbining  with  the  alkalies  is 
regardless  of  precise  atomic  ratios,  'silicat«'  without  a  limiting 
prefix,  conveys  no  more  definite  idea  than  'hydrate;'  and  the 
world  being  still  divided  respecting  the  atomic  constitution  of 
silicic  acid,  a  limiting  prefix  has  to  be  itself  interpreted,  unless 
the  context  makes  its  meaning  apparent  In  this  paper  silica  is 
taken  as  SiO,,  merely  because  custom  has  made  this  the  more 
&miliar  formula. 

The  fact  that  silicate  of  soda  is  not,  like  alnm  or  rock  salt,  an 
article  of  definite  and  invariable  composition,  ia  not  generally 
appreciated  by  consumers,  who  often  absurdly  judge  of  the 
Eoodness  of  a  sample  by  the  greater  or  less  time  required  for 
dissolving  it,  and  by  the  hydrometer  strength  of  a  solution 
mode  from  a  given  weight.  A  just  estimation  would  take  into 
account  the  quantity  of  insoluble  matter,  the  amount  of  saline 
contamination,  and  the  relative  proportions  of  soda  and  com- 
bined silica.  A  dry  silicate  may  have  mixed  with  it  no  incon- 
siderable percentage  of  carbonate,  sulphate,  sulphid,  and  chlorid, 
which  greaUy  impair  its  quality,  though  they  lielp  to  raise  the 
hydrometer.  And  then  again  the  greater  the  proportion  of 
alkali,  the  more  quickly  may  the  solution  be  efifecled.  But  for 
any  use  to  which  the  article  is  applied  at  present,  it  ought  not 
to  contain  more  than  two  equivalents  of  soda  or  potash  to  three 
equivalents  of  silica,  and  therefore  should  properly  be  rather 
hard  to  dissolve. 

Manvfafiiin. — It  was  discovered  some  years  i^  that  flint  or 
quartz  enters  into  solution  when  boiled  with  caustic  alkiJiea 
under  strong  pressure;  and  this  method  has  sometimes  heea 
resorted  to  ior  manufaoturing  the  siltoates  of  potash  and  soda. 
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Thus  to  obtain  a  liquid  for  making  '  BaasoTne'a  artificifd  stone,' 
the  directioa  is  given  to  prepare,  in  the  first  place,  a  perfectly 
caustic  lye  with  soda  OBh  and  lime,  and  subsequently  add  enouga 
caustic  baryta  to  decon3|.)oie  the  sulphate  of  soda  present  The 
clear  liquor  is  then  to  be  heated  Bome  thirtj-six  hours  to  about 
800*  F,,  in  an  iron  boiler  containing  a  wire  cage  filled  with  broken 
flints.*  The  aolution  is  afterwards  concentrated  by  evaporation 
in  open  pans.  A  sample  of  the  substance  thus  proiducea  is  said 
to  have  contained  47  per  cent  of  ^m  ^Lf  This  would  be  a  liquor 
silicum,  and  altogether  loo  alkaline  for  most  uses. 

A  very  rational  improvement  of  the  process  is  to  use  infuso- 
rial silica  or  those  minerals  consisting  of  silica  in  its  active  mod- 
ification,  instead  of  inert  quartz.  Bergeat  proposes  also  the  fine 
residue  left  in  the  manufacture  of  sulphate  of  alumina  from 
porceldin  clay4  ' 

I  have  not  met  with  any  published  statement  showing  the 
maximum  amount  of  silica  which  may  practically  be  brought 
'into  combination  in  this  wuy.  But  even  supposing  that  the  alkali 
could  be  fully  saturated,  there  are  still  strong  objections  to  this 
high  pressure  system.  In  fact  a  more  tedious  and  costly  way 
could  hardly  be  devised,  unless  we  go  back  to  Fuchy'  original 
plan  of  dissolving  precipitated  silica  in  potash  lye. 

By  operating  ill  the  dry  way,  the  worK  may  m  better  done,  in 
less  time,  and  with  less  expensive  materials,  less  trouble,  nnd 
less  costly  apparatus.  The  easiest  method  is  to  fuse  sand  with 
carbonate  of  potash  or  soda.  The  cheapest  way  yet  devised, — 
and  the  one  therefore  which  seems  likely  to  supersede  all  others 
eventually, — is  to  decompose  a  sulphate  with  qnartz  sand  and 
carbon.  It  has  indeed  been  suggested  that  silicaie  of  soda  might 
be  made  directly  from  chlorid  of  sodium,  with  the  aid  of  ovor- 
lieated  steam.  It  is  very  doubtful,  however,  whether  any  appa- 
ratus could  be  got  up,  capable  of  resisting  at  the  same  time  the 
very  CTeat  heat  required  and  the  action  of  the  vapori^-ed  chlorid 
of  sodium,  of  the  gases  passing  off,  and  of  the  intensely  heated 
silicate  remaining.  Otherwise  sach  a  process  might  be  carried 
out  by  passing  the  mixed  vapors  of  water  and  salt  through  an 
excess  of  strongly  ignited  sand,§  pmvided  the  product  were 
quite  infusible  at  the  temperature  of  decomposition.  But  when 
a  substance  fluxes,  and  especially  when,  like  ghiss,  it  melts  to  a 
tough  mass,  or  at  least  agglutinates,  the  action  of  vapors  or  gasee 
on  it  can  be  only  superficial  and  therefore  must  be  exceedingly 
glow.    In  the  roasting  of  ores,  for  instance,  the  metallurgiat  has 

*  A  figure  of  ibe  apparaliw  n»fi  »  givea  In  Ure's  Dictiunu^  of  Aiti,  Huu&o. 
turet,  ui'l  Uitiea,— liiteat  Am.  Ed  —Art '  SCinra,  Artificial.' 

{Kmpp'l  Technology.— Am.  Ed..— il.  888. 
WtgMt'i  JahrMbto'tchl*  ilbcr  dii  FurtaduitU  dw  '^''-T'^HTti  tmiuoh^m,-' 
iv,  SOS. 
4  See  tMa  Jgonwl  [S],  vi,  p.  S6D>HM. 
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to  exercise  the  greatest  care  to  keep  the  matter  under  treatment 
in  a  porous  ooDdition,  or  else  many  of  the  metallic  sulphids 
would  volatilize  sooner  than  oxydize.  And  there  seems  to  be 
no  good  reason  why  the  same  principle  should  not  hold  true  in 
oxydiziiig  by  steam  as  in  oxydizing  by  air.  The  application  of 
Tilghmaa's  process  to  the  manufacture  of  silicates  trom  simple 
alkaline  chlorids, — however  beautiful  the  method  may  be  in  the- 
ory,—does  not  then  o  priori  promise  advantageous  reeuits.  The 
product  would  at  best  be  too  siliceous,  and  to  make  it  soluble  by 
remelting  with  carbonate  of  soda,  as  proposed  by  E.  Kopp, 
would  add  too  much  to  the  cost 

Waiervlasa  baa  sometimes  been  prepared,  as  by  Fncbs  and 
Fetteokofer,  in  large  crucibles  or  in  tne  common  pots  of  a  glass 
furnace ;  and  when  but  little  is  wanted  or  a  very  pure  product  ia 
desired,  this  may  be  the  better  way.  Bat  as  the  consumption  is 
now  very  large,  and  absolute  purity  ia  seldom  requiral,  most 
maau&otureTs  use  reverberatory  furnaces.  For  fuel  I  hare 
known  anthracite  to  be  burned,  though  bituminous  coal  is  far 
better  and  more  economical.  Some  make  an  intricate  mixture 
of  sand  and  soda  aah  by  grinding  or  sifting  them  together,  and 
heap  it  up  on  the  bed  of  the  furnace  till  there  is  only  room 
enough  between  the  charge  and  the  arch  for  the  products  of 
combustion  to  pass  a1(»ig, — a  little  vacant  space  being  reserved 
just  within  the  chai^ng  door.  The  mixture  continually  fuses 
on  the  surface  and  runsdown  to  this  vacant  space,  and  tbe  fluxed 
product  is  drawn  out,  a  little  at  a  time,  as  it  collects.  When 
the  whole  charge  is  thus  disposed  of,  a  fresh  one  is  thrown  in. 
This  method  is  indeed  rude  and  unsatisfactory,  and  imposes 
inconvenient  restrictions.  Yet  under  the  care  of  a  judicious 
workman,  when  the  materials  are  of  the  best  quality  and  the 
fire  burns  well,  the  rrault  ia  much  better  than  might  be  expected. 
Commonly,  however,  the  silicate  so  made  is  exceedingly  varia- 
ble, that  of  DO  two  drawings  being  exactly  alike.  It  varies  in 
color  from  almost  white,  through  every  shade  of  brown,  to 
black.  It  contains  more  or  less  unchanged  sand  and  undecom- 
posed  carbonate  of  soda  as  well  as  sulphld  and  chlorid  of  sodium 
and  sulphate  of  soda.  In  specimens  of  the  article  so  prepared 
and  intended  to  be  alike,  I  have  found  the  quantity  of  dry  soda 
to  vary  from  24  to  SS  per  cent,  while  the  uncombincd  sand 
sometimes  amounted  to  ten  per  cent.  In  this  mode  of  working 
the  consumption  of  fuel  is  comparatively  small,  and  the  wear  of 
the  furnace  is  alight,  but,  on  the  other  hand,  the  thorough  mix- 
ing of  the  materials  requires  no  little  labor,  and  the  product  ia 
rauier  fritted  than  completely  vitrified. 

A  better  plan  is  to  throw  into  the  furnace  but  a  moderate 
quantity  of  the  rudely  mi  xed  ingredients,  keep  the  whole  charge 
in  Ull  it  is  seen  to  be  well  done,  and  then  draw  it  all  at  once. 
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Thus  the  mass  is  completelj  under  the  control  of  the  workman, 
perfect  decomposition  may  be  insured,  and  the  product  can  be 
made  oniform  in  color  and  quality.  In  the  strong  heat,  the 
ohlorid  of  sodiam  is  mostly  volatilized,  and  much  of  the  sul- 
phate is  decomposed  and  changed  to  silicate.  But  there  usually 
remains  enough  sulphid  of  sodium  to  communicate  a  brown 
tinge.  The  hotter  the  furnace  is,  the  easier  ia  it  to  get  a  light 
colored  article.  The  brown  color  may  be  completely  remoyed 
by  throwing  in  a  few  pounds  of  arseniate  of  soda, — or  a  mixture 
of  arsenic,  soda  aah,  aud  nitrate  of  soda, — and  stirring  it  well  in 
just  before  drawing  the  charge.  Antimoniate  or  siannate  of  soda 
would  answer  as  good  a  purpose  and  would  be  safer  to  handle. 
Still  I  have  never  known  any  injury  to  health  to  result  from 
nsing  the  arseniate. 

With  a  furnace  whose  bed  had  an  area  of  24  sqnare  feet,  the 
grate  being  S  fl.  by  2  ft.,  and  consuming  about  83  lbs.  of  Pictou 
coal  per  hour,  I  have  worked  four  charges  in  24  hours,  each 
consisting  of  250  lbs.  of  soda  ash, — 80  per  cent, — and  315  lbs. 
of  pure  quartzose  sand.  The  well  fused  mass  was  decolorized  with 
about  4  lbs,  of  arseniate  of  soda,  and  then  drawn  out  into  a 
kettle  full  of  cold  water  kept  constantly  renewed.  As  foreign 
salts  can  only  be  mechanically  mingled  with  the  melted  glass, 
any  particles  of  sulphate  of  soda  that  have  escaped  decomposi- 
tion, are  dissolved  and  washed  away  as  the  fluid  mass  breaks  op 
into  minute  fragments  by  contact  with  water.  The  glass  so 
obtained  had  a  very  slight  greenish  color  and  was  quite  pure. 

To  make  a  more  readily  soluble  sesquisilicate  for  calico  print- 
ers, the  charges  consisted  of  260  lbs.  of  soda  ash  and  260  Ids,  of 
sand. 

Fachs  directs  an  addition  of  coal  dust  to  be  made  to  the  mate- 
rials, but  when  the  heat  is  strong,  such  an  addition  is  entirely 
unnecessary.  The  drawing  into  cold  water  causes  but  little  loss 
when  we  have  bisilicate  of  soda  to  deal  with,  though  with  any- 
tiling  more  alkaline  than  sesquisilicate  of  soda  or  bisilicate  of  pot- 
ash,  the  waste  ia  too  considerable.  When  waterglass  is  to  be  dis- 
solved at  the  manufactory,  it  may  as  well  be  drawn  into  water,  for 
this  saves  the  expense  of  grinding.  But  when  it  is  to  be  sold  in 
the  solid  form,  water  drawing  cannot  be  recommended ;  since  after 
the  silicate  has  once  been  wet,  it  is  almost  impossible  to  get  it 
dry  again,  and  if  it  is  packed  in  casks,  the  particles  soon  cohere 
into  one  solid,  unmanageable  lump.  To  avoid  such  a  difiSculty 
the  melted  mass  may  be  received  into  a  thick  cast  iron  pan  or 
half  cylinder,  and,  when  cold,  broken  up  and  ground  in  suitable 
mills.  The  best  apparatus  for  grinding  would  be  a  large  edge- 
Btone  mill.  A  senea  of  toothed  crushing  rollers  made  of  chilled 
oast  iron  answers  very  well.  Common  Bohr  mill  stonea  wear 
away  too  fast 
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When  drawing  into  water  is  deemed  advisable,  the  workman 
should  always  make  sure  that  tho  finished  charge  in  the  furnace 
contains  no  foreign  saline  matter  visible  as  a  limpid  liquid 
amidst  the  viacoiu  glass ;  for  this  thin  liquor  will  produce  violent 
explosions  as  it  touches  the  water,  though  the  silicate  itself  be- 
haves very  quietly. 

The  ute  of  Olauher's  salt  instead  of  carbonate  of  soda  in 
making  window  glass, — a  substitution  which  was  successfully 
carried  out  by  Baader  in  1808, — naturnlly  suggests  the  employ- 
ment of  the  alkaline  sulphates  for  preparinj;  waterglass.  Bj 
some  experiments  made  thirteen  years  ago  with  reference  to  this 
matter,  I  found  tiiat  two  equivalents  of  simple  sulphate  of  soda 
reqnired  not  less  than  three  ec^uivalents  of  sand  for  the  complete 
expulsion  of  the  sulphuric  acid ;  and  further  trials  made  in  t^e 
large  way  have  gone  to  confirm  this  result.  The  decomposition 
of  sulphate  of  soda  is  much  less  difficult  when  lime,  alumina,  or 
another  sulphate  is  present.  Thns  one  equivalent  of  sulphate  of 
baryta,  one  eq.  of  sulphate  of  soda,  two  eqs.  of  carbon,  and 
two  eqs.  of  silica,  melted  easily  to  a  perfect  glass. — One  eq.  of 
sulphate  of  baryta,  one  eq.  of  sulphate  of  soda,  two  eos.  of  coal, 
anti  three  eqs.  of  sand,  required  a  stronger  heat^>ne  eq.  of 
sulphate  of  baryta,  two  eqs.  of  sulphate  of  soda,  three  eqs.  of 
oaroon,  and  three  eqs.  of  silica,  fused  easily  to  a  clear  glass. — 
One  eq.  of  carbonate  of  lime,  one  eq.  of  sulphate  of  soda,  one 
eq.  of  coal,  and  two  eq.  of  silica  were  also  vitrified  with  little 
difficulty.  Feldspar, — JiSSi,, — with  the  aid  of  carbon,  decom- 
poses nearly  three  eqs.  of  sulphate  of  soda,  giving  a  very  'short' 
product  which  when  powdered  is  readily  attacked  by  acids,  and 
might  be  used  in  the  manufacture  of  alum. 

The  vitrification  of  sulphate  of  soda  or  potash,  r^jres  mere' ' 
heat,  morg time,  and  mora  skill  than  the  producti<n'of  water*  . 
glass  from"^e  carbonates;  yet  the  far  greater  cheapness  of  the 
sulphates  reiidera  their  use  more  economical.  It  is  better  to 
take  purified  sulphate  of  soda  made  by  dissolving  the  crude 
article,  precipitating  the  iron  with  lime,  aiitd'^evaporating  the 
clear  solutiCjn  to  dryness.  This  however  involves  time,  labor, 
space,  and  extensive  apparatus ;  while  a  silicate  pure  enough  for 
ordinary  use  may  be  prepared  directly  from  the  clean  resiane  of 
the  nitric  and  muriatic  acid  manufacture.  The  iron,  lime,  and 
magnesia  contained  in  the  crude  sulphate,  do  indeed  somewhat 
impair  the  solubility  of  the  product,  yet  when  it  is  a  sesquisilt- 
cate,  it  can  be  diaSoWed  by  hard  boiling.  If  a  Jittle  aodawh  is 
added  to  the  charge  in  the  furnace,  afler  ttttr^^HiqBnpofit^^kof 
the  sulphate  is  finished,  the  subsequent  solution  M&nsidoNBlj 
&cilitated. 

The  heat  required  is  nearly  or  wklo  ai  great  As  tfa^  of  an 
iron  puddling  furnace;  and  the  meltw  ni,^i:iate  actsef«^l/-on 
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the  iaterior  of  the  Ainiace, — especially  on  the  aide  walla  just  at 
the  surface  of  the  fused  charge,  A  large  allowance  must  there- 
fore be  made  for  '  wear  and  tear.'  The  furnace  should  be  sub- 
stantially built,  the  interior  being  constructed  of  very  tough 
and  compact  fire  bricks  rich  in  alumina ;  and  it  would  no  doubt 
be  advantageous  to  line  the  flue  and  the  sides  of  the  bed  witli 
Bome  hard  pressed  and  well  burned  blocks  of  the  same  material 
SB  glass  pots.  Aa  economy  of  time  and  fuel  requires  a  rapid 
oonsomption  of  coal,  the  grate  sur&oe  must  be  large,  say  equal 
to  one-fourth  of  the  area  of  the  bed,  and  the  throat  over  the 
bridge  should  not  be  too  contracted.  To  avoid  the  vexatioo  of 
a  leaking  fire  bridge,  it  is  best  to  have  the  working  bridge  about 
four  incBea  lower  than  the  level  of  the  grate.  The  sills  of  the 
charging  and  discharging  doors  ma;  be  on  the  same  plane  as  the 
erate,  and  a  gentle  slope  should  connect  the  sill  of  the  discharg- 
ing door  with  the  general  level  of  the  bed,*  Were  the  doors 
not  thus  raised,  the  melted  sulphate  of  the  intumescent  glass 
would  flow  out  unbidden,  I  have  used  a  furnace  with  a  work- 
ing sole  40  square  feet  in  area,  and  a  grate  surface  of  11  square 
feet.  The  chimney  is  about  60  feet  high,  and  the  arched  flue 
leading  straight  into  it,  is  9  inches  high  in  the  centre,  and 
20  inches  wide.  In  such  a  fomace  four  charges  are  worked  in 
24  hours,  with  a  consumption  of  about  8000  lbs.  of  Pictou  coal, 
— each  charge  consistiug  of  550  lbs.  of  white  sand,  600  to  700 
lbs.  of  crude  sulphate  of  soda,  and  70  to  90  lbs.  of  anthracite 
coal  dost.!  The  approximate  amount  of  carbon  is  best  deter- 
mined by  actual  tnaL  But  on  account  of  varying  accidental 
infloences  no  two  charges  are  found  to  require  precisely  the  same 
weight  of  coal.  It  is  therefore  best  to  reserve  a  few  pounds  to 
be  tttgttWD  in  afterwards,  or  not,  according  to  circumstances. 
Wh^^the  charge  is  well  fused  and  the  sand  has  all  disappeared, 
if  there  is  an  exceae  of  coal,  the  glass  will  remain  blaok.  If 
there  is  a  deficienoy  of  carbon,  the  mass  will  gradually  become 
light  colored, — as  is  shown  by  samples  taken  out  &oni  time  to 
time  on  the  end  of  an  iron  rod, — and  on  stirring,  the  sulphate 
will  be  seen  to  separate,  as  a  thin  liquid,  from  the  pasty  silicate. 
The  workman  should  then  throw  in  a  pound  or  two  of  coal  and 
stdr  well.  The  mass  is  now  suddenly  puffed  up  with  the  escap- 
ing sulphurous  acid,  but  soon  subsides  again.  A  second  or  third 
a(&tion  of  coal  may  be  necessary,  and  some  practice  and  tact 


iron  boriogi  and  co«L  A  kiv  soU  Dec«aaitatei  &  high  arch,  but  wtum  the  arch  ilopei 
rtgalarly  dcwaward  from  the  hisheat  ooiat  OTer  Ihe  tuidge  to  a  low  imd  wiJe  flue, 
the  eoMiunptioo  of  (oel  is  (biiDd  to  be  no  greater  than  in  a  funiEure  af  the  mar« 

f  W^eo  eoda  adi  ii  nied  ioitead  of  the  anlphate  the  same  fumaoa  afiuda  tlz 
Munerhjit  larger  charges  id  S4  hours. 
Am.  Joom.  Bcj.— 6«coND  Sbbmj,  Voi-  XXXII,  No.  WS.— Sept.,  1861. 
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are  required  on  the  part  of  the  workman  that  ha  may  stop  at 
just  the  right  point  An  excess  of  sulphate  can  be  rememed 
but  an  excess  of  coal  is  bard  to  get  rid  of.  When  the  melted 
mass  has  become  smooth  and  homogeneous  and  light  colored,  it 
ma;  be  decolorized  with  aiseniate  of  sods  and  drawn  out,  the 
hoe8  being  changed  as  they  get  hot  and  pliant. 

For  matinK  a  liquid  or  pasty  silicate,  the  glass  coarsely  ground 
may  be  boiled  with  water  till  the  solution  stands  at  about  25°  B. 
after  cooling.  If  it  is  made  much  stronger  it  will  not  settle 
readily.  Some  dissolve  waterglass  by  blowing  steam  directly 
into  the  water,  but  in  that  case  the  solution  goes  on  very  slowly, 
because  the  heat  is  insufficient  It  ia  far  better  to  have  an  iron 
kettle  heated  by  a  fire.  After  being  allowed  to  deposit  the  in- 
soluble matter,  the  liquid  may  be  concentrated  by  evaporation  to 
any  required  degree  within  certain  limits.  When  it  becomes 
thick,  tne  further  application  of  heat  is  attended  with  no  little 
difficulty ;  for  the  silicate  then  rapidly  adheres  to  the  kettle, 
and  there  is  needed  very  diligent  scraping  with  a  chisel-pointed 
bar  to  keep  the  bottom  and  aides  of  the  vessel  clear  of  the 
spongy  coating.  And  to  push  the  evaporation  to  dryness,  is 
Ijuite  out  of  the  question.  Sesquisilicate  of  soda  cannot  oonven- 
ietitty  be  made  stronger  than  50°  B, 

When  we  wish  to  obtain  the  greatest  possible  relative  amoant 
of  silica  in  solutiou,  it  is  necessary  to  make  the  glass  of  none 
but  the  purest  materials.  Earthy  or  metallic  oxyas  very  mnch 
lessen  the  solubility  of  the  proauct,  and  if  more  than  a  mere 
trace  of  them  is  present,  a  larger  proportion  of  alkali  is  required 
to  render  the  mass  capable  of  yielding  readit;  to  boiling  water. 
A  silicate  so  contaminated  will  not  la  fact  enter  directly  into 
solution;  it  is  only  decomposed  by  boiling  with  water,  mto  a 
more  alkaline  silicate  which  dissolves  and  a  compound  earthy 
silicate  which  remains  as  a  bulky  residue,  oflen  in  the  form 
of  plates  or  scales.  Thus  of  a  well  worked  waterglass  made 
from  crude  sulphate  of  soda,  water  took  up  only  89  per  cent, 
leaving  a  copious  sediment  consisting  of  sckIs,  lime,  magnesia, 
alumina,  ferrous  and  ferric  oxyds,  and  silica.  Indeed  common 
glass  is  but  an  alkaline  silicate  rendered  insoluble  by  a  more 
considerable  amount  of  lime  or  oxyd  of  lead.  Fucha  himself 
pointed  out  the  necessity  of  having  the  sand  free  from  lime  and 
alumina.  He  states  that  a  little  iron  does  no  barm;  but  this 
can  be  true  only  when  the  glass  is  left  brown  or  black  so  that 
the  iron  exists  in  the  state  of  sulphid.  Fuchs  sajs  that  with 
pnre  quartz  and  pure  potash  an  insoluble  glaascancot  be  pre- 
pared. "  For  if  we  take  two  parts  of  quartz  to  one  of  potash, 
we  obtain, — as  I  have  convinced  myself, — a  glass  which  partly 
dissolves  in  water."  This  would  make  about  &,  Si,..  "Besidee 
even  glass  containing  lime  is  more  or  less  attacked  by  boiling 
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water,  as  haa  been  long  known,  and  aa  Scheele  especially  proved. 
I  found  that  many  a  glass,  when  it  is  rubbed  a  long  lime  with 
water  in  an  agnte  mortar,  reacts  very  aensibly  alkaline,  and  that 
when  finely  powdered  glase  is  boiled  for  many  hours  with  water, 
a  fiuid  is  obtained  which  has  an  alkaline  reaction  and  gives  a 
flocoulent  precipitate  with  sal  ammoniac."  Pelouze  found  that 
when  good  white  glass, — S«,  Ca, ,  Hi,,, — was  finely  pulverized 
and  boiled  for  some  time  with  water,  about  three  per  cent  was 
dissolved.  Another  kind,  containing  a  leea  proportion  of  lime, 
(l^R,  Ca,  9i, ,,)  yielded  to  boiling  water  182  per  cent,  and  what 
entered  into  solution  proved  to  be  sesquisilicate  of  soda.*  And 
Fresenius  affirms  that  even  a  glass  vessel  yields  a  ponderable 
amount  of  its  substance  to  water  whiob  is  ooiled  in  it  only  a 
short  time.  Still  a  simple  potash  or  soda  silicate  with  three 
equivalents  or  more  of  acid  to  one  of  base,  may  be  considered 
as  practically  insoluble.  Thus  Peligot  found  the  so-called 
'alabaster  glass' to  consist  almost  entirely  of  silica  and  potash 
in  such  proportions  as  to  make  S  Bij,  were  the  silica  all  in  com- 
bination. But  in  this  case  a  part  of  the  silica  is  merely  diffused, 
and  so  produces  the  opacity  of  the  glass.  Stein  however  found 
besides,  1*6  per  cent  of  lime  and  2'S  per  cent  of  bone  earth,  in 
alabaster  glaa3.-f- 

Analyau. — When  a  silicate  ia  ia  tnmps  or  coarse  powder,  we 
can  juage  as  to  the  absence  of  foreign  salts  by  the  degree  of 
transparency.  A  well  made  article  is  clear,  bright  and  homoge- 
neous. One  not  properly  prepared  has  a  dull,  resinous  appear- 
ance ;  and  if  there  i&  much  sulphid  or  chlorid  present,  the  mass 
will  be>^potted,  stre^ied,  cloudy,  or  entirely  opaque.  Less  than 
ten  perl^t  of  injiipnixed  salme  matter,  is  sufficient  to  render 
waterglass  quitQ  EflRy. 

But  the  real  value  of  any  sample  can  be  ascertained  only  by 
a  chemical  e^tamination,  and  as  the  analysis  is  liable  to  some 
peculiar  chanees  of  error,  it  may  be  well  to  point  out  a  few  of 
the  peculiar  precautions  to  be  observed. 

In  the  <ABe  of  a  dry  glass,  especial  pains  must  be  taken  to 
inanre  the  solution  of  everything  that  water  will  take  up, — a 
matter  requiring  some  labor  and  time.  For  determining  the 
amount  of  alkali,  I  take  an  average  of  the  specimen  to  be  tried 
and  patieotly  rub  some,  in  a  v&Ty  hard,  four  inch  Wedgewood 
mortar,  to  an  exceedingly  fine  powder, — grinding  only  about  a 
gram  at  a  time,  and  being  careful  to  keep  it  as  dry  as  possible. 
Five  grams  or  more  are  then  weighed  out  and  boiled  with  forty 
or  fifty  times  as  mueh  water,  in  a  porcelain  dish,  for  a  time,  vary- 
ing nota  fifteen  to  ninety  minutes,  as  occasion  mav  require. 
To  prevent  a  violent  bumping,  the  mixture  muat  oe  stirred 
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brisklv  ftnd  without  intermisaion,  doriQ^  the  whole  time  of  heat- 
ing. If  there  is  no  uncombined  sand  in  the  article  under  treat- 
ment, the  cessation  of  the  ^ttj  feeling,  shows  plainly  when  a 
fiuther  application  of  heat  la  unnecessary.  For  a  well  flaxed 
sesquisilicate  of  soda,  16  minntes  boiling  is  quite  sufficient  Any 
unoombined  sand  present  in  a  sample,  causes  an  uncertaiuw  in 
the  time  required.  Should  there  oe  a  gritty  residue  after  half 
an  hour's  boiling,  it  is  advisable  to  stop  and  make  a  preliminaiy 
testing.  If  we  find  less  than  28  per  cent  of  alkali  mdicated,  it 
is  beet  to  start  anew  and  heat  at  least  an  hour  and  a  hail 

After  the  solution  is  completed,  the  whole  should  be  made  np 
to  a  given  weight, — being  at  least  forty  times  that  of  the  dry 
silicate, — covered,  and  allowed  to  get  perfectly  cold.  The  larger 
part  of  the  liquor  being  then  poured  of^  witaout  disturbing  the 
sediment,  a  suitable  proportion  of  the  whole  amount  may  be 
weighed  out  and  tested  by  any  of  the  oonunon  alkalimetric  meth- 
ods. Filtration  is  tedious  and  unoeoessary,  for  though  the  de- 
canted liquid  is  seldom  perfectly  dear,  even  after  lon^  repose,  the 
quantttj  of  suspended  earthy  matter  is  altogether  too  infflgnificsnt 
to  influence  the  correctness  of  the  result  Waterglaas  which  is 
already  in  the  liquid  or  pasty  state,  must  be  largely  diluted  be- 
fore trial,  since  a  strong  or  a  warm  solution  is  apt  to  gelatinize 
before  all  the  acid  is  added,  and  then  exactness  is  impossible, 
because  the  thick  jelly  is  not  readily  penetrated  by  the  acid  sub- 
sequently dropped  in.  Therefore  should  gelatinization  occur,  a 
new  trial  mustlra  made  with  a  weaker  or  colder  solution. 

When  the  operation  is  finished,  if  sulphuric  acid  has  been 
used,  the  tested  liquid  itself  can  be  dried  down,  and  then  the 
ailica  is  left  in  a  coarse  granular  form,  easy  to  wash,  collect,  ignite 
and  weigh.  If  the  precipitation  of  the  silica  is  effected  with  an 
ammonia  salt,  the  residue  is  likely  to  be  vety  bulky,  and  so  fiue 
and  light  that  it  ret^uires  no  little  care  to  keep  it  mm  blowing 
partly  away  during  ignition. 

An  excess  of  nitric  or  chlorhvdric  acid  added  to  very  dilute 
waterglass,  causes  no  apparent  cnange  for  a  long  time,  and  io  a 
weak  solution  so  treated  we  may  teat  for  sulphates  or  chlorids, 
for  iron  or  for  arsenic  acid,  without  previously  removing  the 
sUica.  For  the  quantitative  determination  of  sulpnate  and  ohlorid 
it  is  best  to  treat  the  silicate  solutiou  with  an  excess  of  nitrate  of 
ammonia  instead  of  an  acid,  and  thus  prevent  any  lorn  of  chlorine 
in  drying  down,  '.| 

If  sulphids  are  present  in  a  liquid  waterglass,  a  tftnall  bit  of 
sulphate  or  carbonate  of  lead  dropped  in  will  soon  become  dis- 
colored. 

When  the  per-centoge  of  water  is  to  be  ascertained,  it  is  not 
well  to  heat  the  solution  by  itself!  for  in  such  a  case  it  finally 
^^xpands  to  an  enormously  bulky,  vesicular,  n&manageable  mass. 
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A  known  qaantitr  of  fteehly  ignited  eolphate  of  lime  should 
first  be  starred  in,  toe  weight  of  the  sulphate  being  at  least  twice 
as  great  as  that  of  the  dry  alkali  suppceed  to  be  present  Then 
in  a  few  moments  a  double  decomposition  is  effected  and  the 
glutinous  nature  of  the  silicate  is  destroyed.  The  whole  becomes 
stiff  and  crumbly,  and  the  water  may  be  driven  off  with  great 
ease,  while  everrthing  except  tbe  water  is  retained. 

As  all  waterglass  contains  in  combination  more  or  less  of  the 
earthy  silicates  which  remain  as  a  light  sediment  after  dissolving, 
the  amount  of  unchanged  sand  can  bo  found  only  by  resorting 
to  a  mechanical  separation.  For  this  purpose  a  quantity  of  the 
coarsely  ground  silicate  should  be  boiled  with  water  till  every- 
thing soluble  is  taken  up,  and  then  the  liquor  being  stirred  and 
allowed  to  settle  for  a  moment,  may  be  deoanted,  carrying  with 
it  the  suspended  silicates.  The  gritty  residue  left  after  one  or 
two  washiDgs  conducted  in  the  same  way,  represents  pretty 
Dearly  the  amount  of  uncomhined  silez. 
[To  be  oontinned.] 


Art.  XVU.— Sketch  of  ihe  Distrtbuii<m  of  Forest-trees  in  NArasha 
Territory;  by  James  T.  Allan.    (In  a  letter  to  Pro£  Q-rat.) 

TsE  relative  proportion  of  the  several  species  and  their  gen- 
eral distribution  in  the  tract  of  country  lying  west  of  the  Missouri 
and  between  the  paralells  40"  and  ^°  is  ali  that  I  will  attempt 
to  describe  in  this  sketch. 

And  one  remark  will  apply  to  all  this  country,  tbat  timber  is 
found  only  upon  streams  or  small  groves  aboat  some  spring  on 
the  wide  prairie. 

The  valley  of  the  Missouri  is  from  three  to  six  miles  wide,  and 
sometimes  the  stream  winds  down  near  the  centre  with  both  stdea 
fringed  with  mllows,  behind  which  is  a  belt  of  cottonwood  (Pop- 
idtis  monili/^a) ;  these  trees  often  80  to  100  feet  high :  upon  the 
bluffs  which  wail  each  side  of  this  valley  we  Hud  the  different 
varieties  of  hard  wood,  also  upon  the  hills,  and  ravines  opening 
toward  the  river.  On  the  tops  of  these  hills  we  find  yuercui 
aSm  and  rvbra,  with  occasional  trees  of  Quercua  coccinea ;  half 
way  down  the  steep  sides  of  these  ravines  we  £nd  'Klia  Ameri- 
cana and  TTlmuafulva  in  about  equal  qnantities,  with  clumps  of 
Carpinua  Americana.  Still  lower  down  and  in  the  rich  soil  at  the 
bottom  are  Qymnocladus  Canadensis,  OrIHs  ocddentalis  and  Frax- 
uiuf  Am,ericana,  while  on  the  cool  northern  slope  half  banging 
down  the  bill  are  plenty  olSaphylea  ^foUa  and  Rvbus  ocaden- 
taUi.  As  we  recede  from  the  river  toward  the  Buum[iit  of  the 
ridge  we  find  scattering  trees  of  Garya  alba  among  the  Oaka 
before  mentioned,  till  we  come  to  the  prairie  where  the  treei 
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teiminate  with  a  few  "  Scrub  OKks,"  12  to  20  feet  high,  stenditig 
beyond  the  fringe  of  Gort/lua  Americana.  Among  the  latter  in 
the  spriag  we  dUoover  the  bright  bloosomB  of  the  Red  bud  (Cfcr- 
cu  (hiiadeiuis)  and  in  atituma  the  bright  seed-pods  of  the  Eu- 
onymia. 

Going  west  firotn  the  Missouti  w^  find  no  trees  except  on  the 
small  streams  on  which,  at  iatervals  of  ten  miles  or  more  are 
groves  of  White  oak,  Bur  oak,  Oarya  glabra  and  sometimes 
White  elm;  these  groves  will  average  in  extent  from  100  to  500 
acres,  and  the  above  mentioned,  with  JvgUms  nigra,  make  ap 
their  prominent  trees. 

The  valley  of  the  Platte,  to  which  so  much  attentioD  is  now 
directed  as  uie  great  central  route,  demands  a  notice.  At  the 
mouth  we  6nd  a  heavy  body  of  timber,  chiefly  Cottonwood, 
with  a  small  proportion  of  Acer  ruhrum  and  Morua  rubra.  As 
we  proceed  up  20  miles  the  dull  green  of  Jvnvperus  yirgimana 
begins  to  be  seen,  which  &rther  up  we  see  covering  some  of  the 
small  islands,  with  trees  often  18  inches  and  more  in  diameter. 
This  hss  furnished  for  a  hundred  miles  or  more  telegraph  poles 
of  a  superior  quality. 

Upon  the  tributaries  of  the  Platte,  particularly  on  the  north 
Bide  Quercm  Tnacrocarpa  is  the  most  abundant  of  large  trees. 

After  leaving  Fort  Kearney,  the  immigrant  finds  but  a  fringe 
of  oottonwoods  skirting  the  stream,  and  on  the  road  to  the  new 
gold  mines  for  200  miles  not  a  tree  for  shade  or  wood:  the 
well  known  "  Buffalo  chips  "  must  supply  the  latter.  Upon  the 
North  Platte  the  emigrant  to  California  or  to  the  Mormon  "Zion" 
is  always  in  sight  of  the  trees  bordering  on  the  stream,  though 
often  too  far  o£t'  to  obtain  fuel.  400  miles  beyond  Ft.  Kearney  ia 
found  in  several  places  large  groves  of  Negundo  aceroidea  on  the 
banks  of  the  creeks. 

Alter  passing  Fort  Laramie  the  pleasant  sight  of  green  pine^ 
though  at  a  distancse,  relieves  the  eye  and  telle  of  the  cool  waten 
in  the  south  pass,  so  refreshing  in  the  heat  of  sunftner. 

The  very  rapid  growth  of  trees  in  this  rich  soil  is  a  noticeable 
feature.  The  nazel  which  fringes  the  timber  on  the  prairie  aide 
is  interspersed  with  abundance  of  saplings  Carya  alba  and  glabra 
jand  Alnvajiilva,  which  shoot  up  with  wonderful  rapidity,  while 
upon  the  sand  bars  of  the  river,  as  soon  aa  the  waters  suDside  in 
July,  there  spring  myriads  of  young  cottonwoods  and  willows. 
Of  the  latter  I  have  neglected  to  speak  though  they  cover  no 
inconsiderable  portion  of  the  valleys  of  the  Missouri  and  Platte. 
Everywhere  fringing  the  streams,  and  where  there  is  a  tract 
iinnually  overflowed  by  the  spring  rise  there  we  find  a  dense 
erowth  often  20  to  30  feet  high  andlrom  one  to  three  inches  in 
aiameter  growing  so  thickly  that  it  is  impossible  without  great 
difficulty  to  force  a  passage  through  them. 

Dci-zec  by  Google 
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The  relatire  proportion  of  &e  seTenl  epedes  may  pniiapi 
be  Bet  down  as  follows : 

1.  I^ulus  monHiJera. 

2.  Quercua  macrocarpa. 

8,   Quercus  alba  and  Quercua  ruhra. 

4.  TiUa  Americana,  Ulmitsjiilva  and  Qucrctta  discolor. 

5.  JxigJana  nigra,  Ulmua  Americana. 

6.  Carya  alba,  Carya  glabra, 

7.  Fraxinua  Americana,  Geltis  occidentalis. 

8.  Jvniperva  Virginiana,  Plalanta  occidentalis, 

9.  Acer  rvbrum,  Oymnocladits  Oanadeniis. 

Beaides  the  above  taentioned,  of  the  Bmaller  varietiea  there  are 
Prwius  Americana,  Zanthoxylum  Amfricanum,  Siapliylea  trifo- 
lia,  Negundo  aceroidea,  Corylva  Americana,  GarpiniLa  Americana, 
Alnus  incana,  Evonymua  Americana,  Cercia  (hnadensw,  Comus 
aa-icea  ? 

In  the  Omaha  land  distnct,  which  contains  something  like 
4000  square  miles  of  land,  there  appears  firom  the  plots  in  the 
office  to  be  about  75,000  acres  of  timoer,  A  tract  of  country  of 
equal  size  lying  west  of  it  would  coDtain  much  less. 

The  botanical  names  above  corrrespond  to  and  have  been 
compared  with  the  descriptions  in  Gray  s  "Manual." 

Onutn,  Nsbruka,  April  i,  IBSl. 


Art  XVm. — Remarka  on  Ihe  Age  of  the  Goniatite  lAmeaUme  at 
Mock/brd  Indiana,  and  Ha  relationa  to  ihe  "Block  Slate"  of  the 
Western  Staifs,  and  to  someof  the avcceeding  rocka  above  the  loiter; 
by  F.  B.  Meek  and  A.  K.  Worthkn,  of  the  Illinois  State 
Cfeological  Survey. 

It  is  known  to  most  of  those  who  have  studied  the  geol<^ 
of  the  west,  that  there  is-an  outcrop  of  limestone  nearBwkfoKl 
Indiana,  usually  termed  the  Rookford  Goniatite  bed,  in  regard 
to  the  age  of  which  there  is  some  difference  of  opinion  amongst 
geologists.  This  rock  is  only  exposed  at  a  single  locality  in  Ute 
bed  of  a  small  stream,  where  not  more  than  a  thickness  of  two 
feet  of  it  is  seen.  It  is  a  mottled  brownish  and  ash-colored  ar- 
gillaceoas  limestone,  and  contains,  in  addition  to  the  Gonia^es 
aom  which  it  takes  its  name,  other  fossils  belonging  to  the  gen- 
era NatUilua,  Orthooeraa,  Pleurotomaria,  Euomphahit,  ^iri/era, 
Bhynchemella,  &c 

Ko  other  rock  is  seen  above  or  below  this  at  the  Kockfbrd 
locality,  but  in  sinking  wells  in  that  vicinity  it  has  been  ascer- 
tMued  that  it  rests  upon  a  Black  Slate  forming  a  marked  horizon 
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in  sereittl  of  the  Western  States.  Owing  to  tbe  &ct  that  this 
■late  haa  been  Been  to  form  the  bed  the  same  stream  at  another 
plaoe  about  one  mile  above,  and  at  a  alightlj  higher  elevation, 
it  has  been  supposed  that  the  Goniatite  bed  a  intercalated  in  i^ 
and  the  mystery  has  been  that  the  fossils  occnrring  in  the 
limestone  have  a  decidedly  Carboniferous  aspect,  and  in  some 
instances  have  even  been  considered  actusJly  identical  vith 
well  known  European  Carboniferous  species;  while  the  Bla(^ 
slate  has  been  referred  by  Prof,  Hall  of  Albany,  New  York,  to 
the  horizon  of  the  Marcellus  shale  of  the  N.  Y.  aeries,  occupy- 
ing a  position  far  down  in  the  Devonian,  at  the  base  of  the 
Hamilton  Group.*  In  addition  to  this.  Prof.  Hall  also  refers  a 
rather  extensive  series  of  fine  arenaceous,  and  more  or  leas 
argillaceous  deposits,  holding  a  position  above  the  Black  slate 
near  Zjouisville,  Kj.,  and  at  other  locahties  in  the  west,  to  the 
Portage  and  Chemung  Group  of  New  York,  higher  membeis 
of  the  Devonian,  which  are  in  New  York  overlaid  by  a  great 
thickness  of  upper  Devonian  strata  equivalent  to  the  Old  Bed 
Sandstone,  of  the  British  geologists. 

Without  attempting  to  give  a  detailed  statement  of  the  opin- 
ions that  have  from  time  to  time  been  expressed  in  regard  to 
the  age  of  the  Black  slate  and  overlying  strata  alluded  to,  we 
would  remark  that  the  moat  generally  received  opinion  amongst 
veatem  geologists  has  been,  that  the  whole  series  known  in 
Indiana  and  Kentucky  as  the  "  Fine-grained  sandstone  of  the 
Knobs,"  down  to  the  Black  slate,  should  be  included  in  the 
Carboniferons  system,  and  some  even  include  the  latter  also  in 
the  Carboniferous. 

When  the  distinguished  French  geologist,  DeVemeuil,  was  in 
this  country  in  1846,  he  made  an  excursion  through  the  Western 
States  for  the  purpose  of  studying  our  rocks,  and  obtained  a 
fine  collection  of  their  characteristic  fossils.  After  his  return  to 
Europe  he  published  a  highly  interesting  memoir  on  the  parallel- 
ism of  American  and  European  formations,  in  which  be  referred 
all  the  fine  arenaceous  and  shaly  beds  holding  a  position  be- 
tween the  Black  slate  and  the  Carboniferous  limestones  in  In- 
diana, Kentucky,  and  Tennessee,  as  well  as  a  portion  of  the 
Waverly  sandstone  in  Ohio,  to  the  Carboniferous  SYStem,  One  of 
the  Ooniatites  given  to  him  by  Dr.  Owen  &om  the  Itockford  lime- 
stone, he  considered  identioal  with  G.  rotatorius  of  Kouinok,  a 
well  known  Lower  Carboniferous  species,  which  led  him  to  refer 
the  limestone  from  which  it  was  obtained  to  the  lower  Carbonif* 
eroos.  The  Black  Slate,  however,  he  referred  to  the  horizon  of 
the  Qenesee  slate  of  the  New  York  series.')' 
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After  the  publication  of  thia  paper,  Pro£  Hall  was  for  s  time 
inclined  to  concur,  at  least  in  part,  with  De  Verneuil'a  views,  bat 
he  Bubsequenilj  retamed  to  bis  former  opinion,  which  he  baa  coo- 
tinned  to  maintain,  with  hia  usual  zeal  and  ability,  to  the  present 
time.  Iq  an  important  paper  recently  publiahea  by  him  in  the 
13th  Annual  Report  of  the  Begenta  of  the  University  of  Kew 
York,  he  describea  a  number  of  fossils  from  the  Bockiord  Goni' 
atite  bed,  along  with  others  from  the  Marcellua  shale  in  New 
York,  and  refers  not  only  the  Black  slate,  but  the  Bockford  lime- 
stone, which  has  been  supposed  to  be  intercalated  in  it,  to  the 
horizon  of  the  Marcellus  Shale. 

As  the  question  in  r^ard  to  the  Bgs  of  the  Rockford  goniatite 
bed  has  an  important  bearing  on  the  parallelism  of  our  rocks 
with  established  horizons  elsewhere,  we  nave,  while  investigating 
the  fossils  in  the  Illinois  State  GJeolc^cal  ooiiection,  carefully 
compared  them  with  a  series  of  specimens  irom  Bockford,  In- 
diana, in  order  to  determine  whether  or  not  the  Goniatite  bed  at 
that  place  is  represented  in  our  state,  and  if  so,  what  relations  it 
bears  to  our  other  rocks.  These  comparisons  have  led  us  to  the 
conclusion  that  it  is  represented  in  Ilhnois,  as  well  as  in  Missouri 
and  Iowa,  and  that  it  holds  a  moch  higher  stratigraphical  posi- 
tion than  that  assigned  it  by  Pro£  Hall. 

la  the  ^t  place,  we  should  remark  that  there  is  no  evidence 
whatever,  that  the  rook  under  consideration  is  overlaid  at  Bock- 
ford, or  at  any  other  locality,  by  any  part  of  th«  Black  slate, 
though  we  know  the  slate  occurs  beneath  it  there,  as  well  as  in 
Illinois. 

A^n  after  a  careful  study  of  a  series  of  the  Rockford  fossils, 
we  have  dearly  satisfied  ourselves  that  the  limestone  from  which 
they  were  obtained  is  of  the  same  age  as  the  Chouteau  limestoae 
of  Prof.  Swallow.  The  evidence  of  this  is  the  positive  identity 
of  at  least  six  of  the  28  or  24  known  Rockford  species,  witn 
characteristic  forms  of  the  Chouteau  limestone  in  Mssouri  and 
Illinois,  while  most  of  the  others  are  either  identical  or  closely 
allied.  The  following  is  a  list  of  the  species  from  Rockford 
which  are  known  to  be  identical  with  Chouteau  bmestone  species 
found  in  Missouri  and  Illinois,  viz : — Nautilua  digonw,  Meek  and 
Worthen,  Euomphalus  Ima,  Hall,  BhynchoneUa  Missourienns,  Sbu- 
inard,  Spin/era  Gooperenaia,  Swallow,  (=S.  semiplicata,  Hall)  Car 
dioptiiradtata,*  Meek  and  Worthen,  {=:M^a7jJ>oniaLyoni,H&l\,) 
and  iS^>hen(^terium  morme.  Meek  and  Worthen. 
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Iq  classifying  the  rocke  of  Miasoari,  Prof.  Swallow,  {and  bis 
assistants,  including  one  of  the  writers)  knowing  that  his  Chon* 
teau  limestooe  holds  the  same  position,  and  contains  maoj  of 
the  same  fossils  found  iu  beds  elsewhere  in  the  west  referred 
by  Prof.  Hall  to  the  Chemung  group,  placed  it  on  a  parallel  with 
the  Chemung,  and  Prof  Hall  has  also  since  referred  equiralent 
beds  in  Iowa  to  the  same  horizoo. 

In  order  that  the  reader  may  understand  more  dearly  the  po- 
sition of  the  Chouteau  limestone  with  relation  to  oar  otoer  west- 
em  formations,  we  give  below  a  section  showing  the  order  of 
succession  of  the  several  beds,  beginning  with  the  Bnrlingtoa 
limestone,  which  is  acknowledged  by  all  t»  be  CarboniferooB, 
and  extending  down  to  the  Hamilton  Qroup  inclusive : — 

1. — ^BarlingtoD  limestone  attaining  a  thicknen  of       -  200  feet 

2, — Chout«ftu  limestone,  ....        loo  " 

3. — Vermieular  sandstone  and  Bhala,  -  •     69  to  100  " 

4. — Lithographic  limestone  (rather  local),  60  ** 

5.— Black  Slate,  -  -  -  -  80  to  40  ft.* 

6. — Hamilton  group,  ....  120  " 

Numbers  2,  8,  and  4  of  this  section  were  included  by  Pro£ 
Swallow  in  the  Chemung,  though  Prof  Hall  thinks  that  at  least  a 
part  of  the  Lithographic  limestone,  should  be  referred  to  the 
Hamilton  group.  It  is  true  a  few  of  the  many  fossils  found  in 
the  Lithographic  limestone  resemble  Hamilton  forms,  and  one 
of  them  seems  to  be  undiatingaishable  from  Orthv  Vanvaxmi,  of 
Hall,  a  common  Hamilton  group  species.  It  is  well  known, 
however,  that  many  of  the  other  fossils  found  in  this  limestone 
occur  in  the  Chouteau  beds  above,  where  they  are  sometimes 
mingled  with  Carboniferous  forma.  At  the  same  time,  unless 
the  Oithisjuat  mentioned  is  an  exception,  not  one  of  the  speeiea 
occurring  in  the  Lithographic  limestone  and  the  Chouteau  beds 
above,  can  be,  so  far  as  our  knowledge  extends,  positively  iden- 
tified with  any  of  the  numerous  well  marked  Hamilton  forms  in 
the  beds  below  the  Black  sl&te. 

In  regard  to  the  occurrence  of  the  Orthis  which  seems  to  be 
undistinguishable  from  0.  Vanitxemi,  in  the  Lithographic  lime> 
stone,  we  would  remark  that  we  do  not  think  it  a  hat  en- 
titled to  much  weight,  when  it  is  borne  in  mind  that  0.  Van- 
taxmi  is  so  very  closely  allied  to  the  Carboniferous  0.  MuAi- 
lint  of  L'Eveille,  that  even  Mr.  Vemeuil  regarded  tbem  as 
scarcely  distinguishable,  and  the  differences  between  tbem  have 
not  yet  been  clearly  defined.  Prof.  Hall  acknowledges  HhtX 
it  "  IB  so  closely  alhed  to  0.  IfichiHtii  of  L'Eveille,  that  it  is 

*  In  Kime  parts  of  Ej.  and  Indiana,  the  Black  alaU  attaiu  a  tUdasM  of  about 
100  feet. 
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very  diffioolt  to  point  out  characters  by  which  it  may  be  distin- 
guished." He  thoaght,  however,  that,  judging  from  I)eKo< 
ninck's  figures  of  0.  Michilini,  he  could  see  some  alight  dififer- 
encea  in  tne  vascular  impressions  and  dental  processes,  and  re* 
marked  that  the  "minute  grauulations  or  punctee  upon  the 
exterior  surface  [of  0.  Yaniaxmi]  present  characters  which  are 
not  noticed  in  the  figures  and  descriptions  [of  0.  Michilini]  bo 
&r  as  I  have  observed,"*  Yet  we  find  in  Mr.  Davidson's  very 
careMly  written  description  of  0.  Michilini,  since  published  in 
his  Monograph  of  the  Carboniferous  Brachiopoda  of  Scotland, 
that  he  says  the  sur&ce  is  "covered  with  minute  punctures."  In 
feet  almost  everr  word  of  Mr.  Davidson's  description  would  ap- 
ply equally  well  to  0.  Vanuxemi;  and  after  a  very  careful  com- 
S,rison  oi  our  western  form  with  authentic  specimens  of  O. 
KhiHni  from  Scotland,  sent  by  Mr.  Davidson,  we  have  been 
unable  to  find  any  appreciable  difierencea.  We  are  not,  how- 
ever, contending  that  they  really  are  identical,  but  we  simply 
mean  to  say  that  it  is  unsafe  to  base  conclusions  upon  sucn 
closely  allied  species. 

The  three  subdivisions  ProC  Swallow  has  called  Vermicular 
sandstone  and  Shale,  and  the  Chouteau  limestone  above,  although 
often  distinctly  separable  by  their  lithological  characters,  seem 
sometimes  to  replace  each  other,  or  often  one  is  augmented  in 
thickness  at  the  expense  of  the  other,  though  they  are  mainly 
characterized  by  the  same  fossils.  The  whole  group  is  very 
variable  in  its  lithological  characters,  the  very  same  beds  that 
are  at  one  place  composed  of  hard  bluish  or  ash-oolored  compact 
limestone,  being  at  others  a  yellowish  very  fine  sofl  argillaceous, 
or  arenaceous  rock,  or  consisting  of  alternations  of  brownish  and 
greenish  shaly  limestone,  &a.  The  fossils  are  usnally  in  a  better 
state  of  preservation  in  the  limestones  than  in  the  other  beds, 
and  assume  a  more  decided  Carboniferous  aspect  than  in  the 
arenaceous  and  argillaceous  strata,  even  where  the  latter  occur 
above  the  limestones. 

The  Black  slate,  so  far  as  our  knowledge  extends,  seems  to  be 
nowhere  greatly  developed  in  Missouri,  though  it  is  probably 
represented  at  Hannibal  in  that  state  by  six  feet  of  blue  shal^ 
beneath  the  Lithographic  limestone,  as  may  be  seen  by  Prof 
Swallow's  Section  No.  15,  p.  99,  of  the  Missouri  Beport.  Some 
eight  or  ten  miles  east  of  Hannibal,  in  Illinois,  it  is  seen  occupy- 
ing the  same  position  with  relation  to  the  Lithographic  limestone, 
and  attaining  a  thickness  of  thirty  or  forty  feet. 

Although  the  position  of  the  well  marked  Hamilton  beds 
with  relation  to  the  representative  of  the  Black  slate,  have  prob- 
ably not  been  very  clearly  determined  in  Missouri,  they  are  there 
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known,  as  Prof.  Swaltow  has  Bbown,  to  bold  a  poution  beneath 
the  Lith<^;raphic  limestone.  In  Illinois,  however,  aamerotu 
exposures  show  that  the  black  slate  oomes  io  just  above  ftll  the 
well  de&ned  Hamilton  Group  beds  as  may  be  seen  b;  the  fol- 
lowing section  taken  near  Jonesborough,  Union  oounty,  Illi- 
nois:— 

1.  BrowD  nlidoui  ihals  probaUy  repreMntiiig  the 

Venaicular  landitoiie  and  Shale  »£  Prof.  Swallow,  50  to  60  ft. 

2.  Buck  Slati  widi  iU  chsncteiutio  JAn^uta,  iO  to  AO  ft. 
S,  Hamtlton  orodp,  coDBiiling  of  a  dark  lime- 

■tone,  eonttiDingPhacopi  bufof  Strophomena 
ffamiltonenni,  lVtpidotq>tut  earifwitut,  Belio- 
phyllum  Hcdli,  and  other  well  knowD  Hamilton 
■peoiea,  along  with  Atrypa  ntieuiarit,  Ac,  120  ft. 

Now  as  the  Chouteau  limestone  of  Pro£  Swallow,  is  known 
to  hold  a  position  immediatel;  beneath  the  Burlineton  Iim& 
stone,  and  oousidersfaly  above  the  horizon  of  all  the  Hanul- 
toa  KToap  beds  of  the  West^  as  well  as  above  the  Black  slate, 
vhicQ  also  overlies  the  Hamilton  group  in  Illinois,  it  follows  as 
a  matter  of  course,  that  its  representative  in  Indiana,  the  Goni- 
atite  bed  at  Bockford,  qanoot  belong  to  any  part  of  the  Har- 
oelloB  shale,  lying  at  the  base  of  the  Hamilton  group. 

Again,  the  fact  that  all  our  well  marked  Hamilton  beds  in 
HUnois,  hold  a  position  beneath  the  Black  slate,  while  in  New 
York,  as  already  stated,  the  Marcellus  shale  lies  at  the  base  of 
the  Hamilton  Group,  renders  it  very  improbable  that  even  our 
western  Block  elate  formation  represents  the  Marcellus  shale. 
Jia  position  would  seem  to  be  more  nearly  that  of  the  Genesee 
date  of  New  York,  as  suggested  by  M.  DeVemeuil,  which  sup- 
position is  strengthened  oy  the  amnities  of  the  only  fossils  yet 
iband  in  it,  viz, — a  small  Lingula  and  a  DUcina,  scarcely,  if  at 
all,  distinguishable  from  species  occurring  in  the  Genesee  slate 
of  New  York,  to  which  in  fiict  they  were  referred  by  Pro£  Tan- 
dell  and  Dr.  Shomard  in  1847. 

Although  Prof.  Hall  describes  about  twenty  species  of  fbasils 
irom  the  Bockford  GonicUite  bed,  it  will  be  observed  that  he  does 
not  identify  any  of  them,  with  Uarcellus  shale  species,  or  with 
forms  occurring  in  any  other  part  of  the  Hamilton  group  either 
in  New  York  or  in  any  of  the  Western  States ;  but  refeis  the 
rock  in  which  they  occur  to  the  horizon  of  the  Marcellus  shale, 
solely  from  the  fact  that  it  was  thought  to  be  intercalated  in  the 
Black  SJaJe,  and  from  the  supposed  affinities  of  its  Qoniatilea,  to 
Marcellus  ^eciea.  Aside,  however,  from  the  evidence  we  now 
have  that  the  Bockford  limestone  is  of  the  same  age  as  the  Chou- 
teau limestone  of  Missouri,  which  oomes  in  some  distance  abore 
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the  Blaek  slate,  and  is  exactly  equivalent  to  beda  referred  by 
Pro£  Hall  at  Burlington,  lonu,  to  the  Chemang,  ita  wliole  group 
of  foaails  includinK  me  Qoniaiitea,  strike  as  as  being  more  nearly 
allied  to  Carboniieroos  forms  than  to  those  of  any  of  the  New 
York  rocks. 

If  we  take  for  instance  the  three  speciea  of  Oonia^ea  now 
known  &om  the  Bookford  bed,  we  find  first  that  O.  Lyoni,  Meek 
and  Worthen,  (=  G.  kyaa  of  Hall,)  which  Prof.  Hall  compares 
with  G.  Chanungcnns,  of  Vanuxem,  differs  materially  from 
Tanuxem's  figure  of  that  species,  in  having  bat  two  lobes  in  each 
septum  visible  on  either  side,  whUe  G.  Cbemungensit  is  figured 
as  having  five.  It  besra  no  near  analogy  whatever,  to  any  of 
the  species  figured  by  Prof.  Hall,  iVom  the  supposed  equivalent 
bed  in  the  Marcellus  shale  of  New  York. 

Again  Qoniaiitea  Oweni  of  Hall,*  is  muoh  more  closely  allied 
to  Q.  prine^  of  Koninck,  (a  European  Carboniferous  species) 
than  it  is  to  any  of  those  yet  known  from  the  Marcellus  shale, 
or  any  other  rock  in  New  Yftrk.  It  agrees  in  size  and  form 
with  Koninck'e  speotes,  as  well  as  in  having  constrictions  at  inter- 
Tals  left  upon  ita  internal  cast  by  the  occasional  thickening  of  the 
lip,  while  it  preaente  but  slight  differences  in  the  lobes  of  ite  septa; 
tne  most  obvious  difierence  being  in  the  length  of  its  dorsal  lobe, 
which  is  more  attenuated  than  in  G.princeps,  though  even  in  this 
character,  the  Bookford  specimens  vary  to  some  extent.  It  is 
true  G.  princmf,  aa  figured  by  Mr,  Koninck,  is  marked  by  reg- 
olar  coBtEQ,  while  G.  Oweni,  as  we  usually  see  it  in  the  conditioa 
of  worn  casts,  seems  to  be  smooth.  We  have,  however,  seen 
UDmistakable  traces  of  similar  costEs,  on  some  of  the  Bockford 
specimens.  We  are  not  contending,  however,  for  the  absolute 
specific  identity  of  these  forms,  but  we  do  muntuu  that  the 
analogy  of  the  Bookford  species  to  Q,  princ^  is  much  nearer 
and  more  striking  than  its  relations  to  any  of  the  Marcellus 
shale  species. 

The  third  species,  Goniatitea  ixion  of  Hall,  while  it  presents 
but  very  remote  analogy  to  any  of  the  Marcellus  shale  specie^ 
is  scarcely,  if  at  all  distinguishable  fi^m  the  Carboniferous 
species,  &.  rolalorim,  of  Koninck,t  with  which  Mr.  Temeuil 
considered  it  identical.  They  may  possibly  belong  to  different 
species,  yet  the  minute  differences  pointea  out  by  Prof  Hall, 
are,  we  tnink,  not  inconsistent  with  specific  identity  in  a  genus 
like  this.  Every  one  who  has  studied  the  AmmomiidfB  must  be 
aware  how  unsafe  it  is  to  base  specific  distinctions  on  minnte 
differences  in  the  smaller  details  of  the  lobes  of  the  septa,  or 
upon  slight  differences  in  the  size  of  the  umbilicus.    We  are 
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not  insisting,  however,  upon  the  exact  identity  of  these  forms, 
for  that  ia  a  queatioa  that  can  only  be  settled  by  direct  compari- 
son with  authentic  specimens  of  the  European  species ;  jet  that 
the;  are  at  least  stnkingly  analogous,  must  be  evident  to  anv 
one  who  will  but  glance  at  Prof.  Hall's,  and  Prof.  DeKoninok^ 
figures. 

If  we  compare  the  two  ^>ecies  of  Nautilua  now  known,  from 
the  Bockford  beds,  N.  digonus,  and  JVi  trisulcatuSj  Meek  and  Wot- 
tben,  we  find  them  wholly  unlike  any  forms  known  in  the  Mar- 
oellus  shale,  while  the  latter  species  is  allied  to  the  Carboniferotu 
N.  ndcaUts  of  Sowerby,  (see  Koninck's  An.  Foss.,  pi.  xlvii,  fig. 
10),  and  the  former  is  analsffous  to  two  or  three  of  the  species 
figured  by  DeKoninck  from  the  Carboniferous  rocks  of  Belgiam. 
In  fact  both  of  these  species  belong  to  a  peculiar  subgenus  of 
Nautili  for  which  we  nave  proposed  ihe  name  Trematadiscua,  a 
group  embracing  a  number  of  discoid  Carboniferous  species, 
with  a  wide  perforated  umbilicus  and  narrow  whorls,  which  are 
ornamented  with  longitudinal  angular  ridges,  and  sometimea 
with  parallel  strife.  So  far  as  we  know,  the  entire  croup  is 
confined  to  the  Carboniferous  system,  unless  those  found  in  the 
Bockford  Qoniatite  bed  and  its  equivalent  in  Illinois,  are  ex- 
ceptions.* 

In  order  to  show  the  close  relations  between  the  Chouteau 
limestone  and  the  Burlington  (acknowledged  Carboniferous)  beds 
above,  in  Illinois,  we  might  give  many  sections,  with  lists  of 
foesils,  but  the  following  taken  near  Graflon  in  Jeraey  ooun^, 
will  be  sufficient  for  illustration : — 

1, — ^BoaLiKOTON  LiuBeroNK, 

presentiaz  its  usual  clmra£tats  and  contaioing  its  UBual 
foMiU ;  Bhowing  at  the  immediate  outcrop  where  the  wc- 
tion  wai  taken,  a  thickueBs  of  8  to  10  feet,  but  iDcreaning 
as  the  country  risea  back  to  a  thickneea  of  160  or  200  leeL 

3.  Gboutb^u  lticibtonb. 

Upper  part  conaiBting  of  aah-colored  argillaceoni  shelly 
limestone  in  thin  lares,  with  greenish  marly  partings  and 
calo  spar  ooncretions.  Containing  CyatKoxma  (undt.  sp.), 
PoUrioermtti  Mffkinuif  Actinoerinut  (undU  sp.},  Spirif- 
era  peeuliarit,  S.  primeti,  Alhyrit  Prouti,  A.  Bannibal- 
en$ii,  Strophomena  rhott^xndatis,  Orthit  ificMint,  0. 
raupinala,  Prwiuctut  temirelieulattti  f  Plati/eerat  eguUit- 
tore,        - 40  feet 

■  H«  fiKin*  included  in  tbiii  mb^naa  dlGfer  so  widely  from  the  recrat  tj-pieal 
undai  of  1/aiililMM,  tbst  few  coDcbologuti  wadd  place  Uwm  in  the  suce  genns  [f 
tiiej  were  round  liTing  in  our  present  seu  It  includes  sncb  sper ies  aa  N.  pingitu, 
N.  UygialU,  If.  SduardnanuM,  wid  y,  Omaliatuit  of  Koninck.  and  tf.  tulcattit,  and 
y.  eariniftrout  of  Sowerby.  Oynxtrvs  graeiU  of  Hall,  from  the  Rockford  lun*- 
atone  probably  aUo  belong*  to  tUa  groop. 
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Lowtr  (aftgCODipoBed  of  browniih-buff  colored  ar^Daceous 

limestone,  with  nodules  of  calc  ap&r,  the  upper  part  beinff 

in  thicker  beds  than  the  lover  whiuh  bos  a  more  greeniBn 

tinge.    FoBsiU — Slrophomina  rhomboidalis,  Chaneles  onrn- 

(a,   Cardiopnt  radiala,  Produelui  gemireliculatu*  ?  Cyr- 

Uxeriu  and  Oomplioeenu  (undt.  sp.)  Nautilu*  digonua,  a 

discoid  OoniatiU,  and  a  Proeltu  (undL)  -        •  60  feet. 

3. — Black  alate  shading  upwards  to  greenish  shale,         -        -       40  " 

4, — Hamilton  group,  consisting  of  dark  limestone,     •         -  10  " 

6. — Niagara  group  limestone  of  buff  col.,     -        •        .        -     100  " 

Of  the  fossils  mentioDed  in  the  above  section  the  following  are 
usually  characteristic  of  tbe  Chouteau  series : — Q/athoxina  (undt), 
Poteriocrinus  Meekianus*  Spirifera  peculiaris,  Alhyria  Prouti,  A. 
Sannibalensis,  Choneles  ornata,  Cardiopiis  radiatui,  Katitiius  digo- 
nuB,  and  an  andetermined  Goniatite.  Those  usually  regarded  aa 
Htrictlj  Carboniferous  are, — ^drifera  Orimesi,  Orthu  Michilmi, 
Productua  semiTetKulaluji,  and  Platycerus  equilalera. 

The  forms  common  to  Carboniferous  and  Devonian  rocks,  are 
Strophomena  rhomboidalis,  and  Orthia  resvpinata.  The  species 
here  enumerated,  however,  are  only  those  collected  at  the  local- 
ity where  this  section  was  taken.  Several  other  Carboniferous 
,  forms  are  sometimes  found  in  the  Chouteau  beds  at  other  places, 
and  a  number  of  other  Chouteau  species  are  known  to  range  up 
into  the  Burlington  beds.  From  a  locality  ia  an  adjoining 
county,  we  have  an  Actinocrimts,  from  the  Chouteau  series, 
which  we  can  only  distinguish  as  a  variety,  from  the  well  known 
Burlington  A.  pyrifbrmia  of  Shumard ;  and  along  with  it  we 
also  find  a  species  of  a  peculiar  coral  {Sphenopoterium  morme) 
described  by  us  from  the  Bockford  Goniatite  bed. 

In  an  interesting  and  important  paper  on  the  rocks  and  fosaUs 
of  Burlington,  Iowa,  published  by  Mr.  Charles  A.  White  of  that 
place,  in  the  Boston  Journal  of  Natural  History,  (vol.  vii,  p. 
209)  he  shows  that  out  of  a  list  of  one  hundred  and  two  described 
species  occurring  in  the  Burlington  limestone,  fifteen  commenced 
tneir  existence  in  tbe  beds  below,  referred  by  Prof  Hall  to  the 
Chemung;  which  as  is  well  known,  represents  tbe  Chonteaa 
limestone  of  Prof  Swallow. 

When  we  thus  find  these  beds  so  intimately  connected  by  tbe 
general  affinities  of  their  organic  remains,  as  well  as  by  the  actual 
mingling  of  species  with  the  undoubted  Carboniferous  rocka 
above,  and  bear  in  mind  that  the  Chemung  gronp  in  New  York 
and  .Pennsylvania,  ia  surmounted  by  another  Devonian  forma- 
tion, (the  Old  Bed  Sandstone)  between  two  and  three  thousand 


ma  not  knowD,  tin  ipedmen  hsTing  fa 
poesd  in  p«rt  of  tbe  Oboutean  bedi,  utd  psrtl;  of  the  Barliutoa  limsstoae.  Its 
tme  poeitioD  haa  bIdcs  beoD  deCanninsd  to  ba  b  tbe  Cibonteau  limatona,  thoo^  it 
probaUj  also  ranges  up  into  the  Burlington  Umestone  In  some  pUoM. 
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feet  in  tbicknesB,  the  questions  natiir&llj  eaggest  UiemselTe^ — 
are  we  right  in  referring  these  Chouteau  beds  to  the  horizon  of 
the  Chemung?  Can  it  be  possible  that  a  great  formation  like 
the  Old  Bed  Sandstone,  characterized  by  the  remwoB  of  a  pecu- 
liar &una  of  its  own,  is  wanting  here  between  the  Chouteau  and 
Burlington  limestones  ? 

But  on  the  contrary,  it  may  be  said,  if  we  do  not  adapt  thia 
conclusion,  what  are  we  to  do  with  the  foeails  occurring  in  these 
rocks  apparently  identical  with  Chemung  species?  Id  reply  to 
this  latter  question,  we  would  state  that  although  we  have  for 
alon^  time  thought  a  few  species  occurring  in  the  Chouteau  beds 
identical  with  Chemung  forms,  later  comparisons  with  New  York 
specimens  from  the  latter  formation,  lead  us  to  doubt  their  actoal 
specific  identity.  They  are  generally  obscure  caste  of  Avicida 
and  other  lamellibranchiate  mollusca,  some  of  which  also  reseiD- 
ble  Carboniferous  speciea.  Admitting,  however,  that  they  are 
undistingnisbable  from  Chemung  species,  docs  their  presenco 
here  in  the  same  beds  with  numerous  other  fossils  totally  dis- 
tinct &om  Chemung  forms,  and  not  only  more  nearly  allied  to 
Carboniferous  species,  but  in  some  instances  identical  with  those 
occurring  in  acknowledged  Carboniferous  strata  above,  warrant 
OS  in  placing  these  beds  on  a  parallel  with  the  Chemung  group? 

Mr,  White,  in  discussing  this  question  in  his  paper  ^ready 
cited  above,  says,  "admitting  that  some  of  the  species  found  in 
the  lower  beds  have  been  identi&ed  with  those  of  the  Chemung 
group  of  New  York,  it  settles  beyond  question  their  geological 
equivalency,  but  does  not  necessarily  prove  that  they  were  con- 
temporaneous. Indeed,  it  seems  prooable  that  they  were  not 
so,  oy  an  interval  of  time  that  it  would  take  the  species  to  mi- 
grate that  distance.  May  it  not,  therefore,  be  inferred  that  the 
species  originated  at  the  east,  and  were  migrating  westward  dur- 
ing the  time  that  the  bottom  of  the  Chemung  seas  was  sinking, 
and  receiving  upon  it  the  deposit  of  the  Old  Bed  Sandstone, — 
thus  making  these  Devonian  rocks  equivalent  to  the  Chemung 
of  New  York,  and  contemporaneous,  at  least  in  part,  with  the 
'  Old  Bed  of  the  Katskill  Mountains?" 

If  any  of  the  species  found  in  the  strata  under  consideration 
are  really  identical  with  Chemung  forma,  as  has  been  supposed, 
Mr.  White's  suggestion  that  they  bad  prolonged  their  existenoe 
by  migrating  westward,  until  long  after  the  close  of  the  Chemung 
epoch  in  New  York,  is  not  improbable,  but  in  that  case,  we 
should  not  refer  the  rock  in  which  they  occur  to  the  Chemung, 
but  either  to  the  Old  Bed,  or  to  the  Carboniferous,  for  in  using 
any  of  these  names  we  refer  to  a  period  in  time,  as  well  aa  to  a 
group  of  strata.  The  entire  group  of  fossils,  however,  found  in 
tuese  beds  is  far  more  nearly  allied  to  the  Carboniferoos  fauna 
than  to  that  characterizing  the  Old  Bed  either  in  this  countiy  or 
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in  the  Old  world ;  in  short  we  know  of  nothing  in  thie  forma- 
tion bearing  any  analogy  to  the  fossils  of  the  Old  Bed  sandstone. 

In  conclvieioi],  we  would  remark  tliat  the  relations  between 
the  ChoDteau  and  Burlington  limestones  in  Slissouri,  Iowa,  and 
Illinois,  where  both  occur  together,  as  well  as  the  affinities  of 
the  fossils  found  in  the  former  in  the  states  mentioned,  and  at 
Kockford,  Indiana,  show  that  it  shonld  probably  be  referred  to 
the  Carboniferous  system ;  or,  at  any  rate  that  it  is  much  more 
recent  than  the  Chemung,  and  not  equivalent  to  any  New  York 
rock. 

It  is  not  improbable,  however,  that  the  Portage  and  Chemnng 
groups  may  be  represented  between  the  Chouteau  limestone  and 
the  norizoQ  of  the  Black  Slate,  at  some  places  in  the  Western 
States  alluded  to,  but  if  so,  their  presence  there  has  yet  to  be 
clearly  demonstrated. 


Abt.  XIS. — Chemical  ContrSmUtma;  by  M.  CabbT  Lea. 
\.  Onikt  Prtparatton  of  NilraU  and  Mtrite  of  Ethyl. 


The  tendency  of  alcohol  to  decompose  nitrio  acid  is  so  great 
that  while  we  have  any  number  of  processes  for  obtaining  nitrite 
of  ethyl,  Millon's  is  the  only  one  known  for  forming  the  nitrate. 
But  Millon's  process  iails  much  oftenerthan  it  succeeds  (such  at 
least  has  been  my  experience)  in  consequence  of  the  proportion 
of  urea  directed  to  be  used  being  much  too  small. 

Millon's  process  as  quoted  in  JKolbe's  Organiache  Chemie,  di- 
rects to  distill  eqaal  weights  of  alcohol  ana  of  colorless  nitrio 
acid  sp.  gr,  1-401.  Not  to  operate  upon  larger  quantities  than 
120  to  160  grammes,  and  to  add  a  little  urea,  to  the  above  quan- 
tity, at  most  ("  hdchstens  ")  2  grammes  of  urea. 

Conducted  as  above,  the  operation  succeeded  with  me  but  once 
out  of  four  or  five  times.  But  by  using  a  lai^  quantity  of 
urea,  three  or  four  times  as  much,  or  even  more,  success  invari- 
ably follows,  and  there  results  a  great  saving  of  urea,  because 
when  the  process  fails,  the  materials,  urea  included,  are  entirely 
lost,  whereas  when  conducted  as  just  described,  very  little  urea 
is  consumed.  It  is  only  necessary  to  add  fresh  acid  and  alcohol, 
after  .the  first  proportion  has  been  distilled  to  about  one  fifth, 
and  the  process  may  be  repeated  almost  indefinitely,  with  the 
occasional  addition  of  a  little  urea  to  keep  up  the  proportion. 
The  product  in  the  second  and  subsequent  operations  is  much 
lar^r  than  in  the  first. 

Nor  have  I  found  it  necessary  to  operate  on  the  small  quan- 
litiea  above  mentioned,  but  have  habitually  used  quantities 
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amoanting  to  400 — 500  grammes,  and  should  not  Leaitata  to 
employ  still  larger  ones.  It  is  however  more  convenient  to  ose 
the  above  quantity,  and  replace  the  material  as  fast  as  exhausted. 
The  fecility  with  which  nitrate  of  ethyl  can  be  obtained  by 
the  above  process  must,  I  think,  give  it  a  decided  advantage 
over  the  iodid  of  ethyl  for  the  preparation  of  the  ethyl  bases, 
in  the  manner  which  I  described  in  the  last  number  of  this 
Journal.  The  lower  equivalent  of  nitric  acid  as  compared  with 
iodine  is  a  matter  of  considerable  importance,  one  hundred  parts 
of  iodine  are  capable  of  holding  in  combination  something  less 
than  23  of  ethyl,  whereas  one  hundred  parts  of  nitric  acid  ooni' 
bine  with  over  53  of  ethyl ;  a  material  point  as  the  iodine  on 
the  one  hand  and  the  nitric  acid  on  the  other  are  merely  the 
vehicles  for  bringing  about  the  ethyl-substitution.  In  operations 
iu  pressure  tubes  where  space  is  valuable,  this  is  an  important 
consideration ;  in  an  economical  point  of  view  also,  the  adTan- 
tf^  appears  to  be  greatly  on  the  side  of  the  nitrate  of  ethyl. 

KITBITB    OF   KTHrii. 

The  action  of  nitric  acid  on  alcohol  in  the  preparation  of  nitrite 
of  ethyl  may  be  conveniently  moderated  Dy  protosulphate  of 
iron,  and  the  nitric  acid  reduced  by  that  agent  instead  of  at  the 
expense  of  part  of  the  alcohol.  The  proportions  which  I  have 
used  are,  nitric  acid  sp.  gr.  137,  90  cc.,  alcohol  of  90  per  cent, 
150  oc,  ferrous  sulphate  45  grammes.  The  product  is  very 
large,  the  distillate  on  being  shaken  up  with  water  yields  more 
than  half  its  bulk  of  nitrite  of  ethyl.  The  latter  is  not  periectly 
free  from  aldebyd,  but  more  so  than  that  obtained  by  eoms 
other  processes.  The  action  is  perfectly  quiet  to  the  last,  and 
the  distillation  may  be  carried  on  rapidly. 

2.  On  tk»  EffeeU  of  Bedvciiig  Agtnlt  upon  NttnU  of  Sihyl. 

As  ammonia  under  the  influence  of  osydizing  agents  is  burned 
to  nitrous  and  nitric  acids,  so  these  acids  when  acted  upon  by 
reducing  a^nts,  might  naturally  produce  ammonia,  or  in  the 
presence  of  a  decomposing  ethyl  compound,  might  give  rise  to 
the  formation  of  substituted  ammonias.  The  expenment  how- 
ever seems  to  prove  that  while  ammonia  is  a  constant  result  of 
this  reduction,  it  varies  greatly  in  quantity  according  to  the  par^ 
ticular  reducing  agent  employed,  and  that  substituted  ammonias 
are  not  produced,  at  least  not  in  recognizable  quantities.  The 
following  were  the  reactions  observed ; — 

Bedw^n  by  protochlorid  of  tm. — Alcoholic  solution  of  proto- 
chlorid  of  tin  added  to  nitrite  of  ethyl  causes  violent  efiffirves- 
cence,  but  no  disengagement  of  nitrous  fumes.    The  solutioQ  of 


M.  C  Lea  on  Urea  from  Ferrocyanid  of  Potastium.      179 

protochlorid  was  added  until  reaction  ceased.  The  whole  was 
then  distilled  with  caaBtic  potash  and  the  resulting  gases  cob- 
duoted  into  dilute  chlorhydric  acid,  which  by  evaporation  left 
onlj  a  film  of  substance — this  gave  on  examination  distinct  indi- 
cations of  ammonia. 

Redtiction  by  aulpkydnc  add. — A  large  quantity  of  sulpbydric 
acidwascondactedthrougb  nitrite  of  etEjh  Slignt  effervescence 
was  produced  and  much  sulphur  deposited.  The  liquid  filtered 
fi-om  the  sulphur  proved  to  contain  a  large  quantity  of  ammonia, 
but  no  ethylamine,  di-,  or  tri-ethylamine,  although  the  mode  of 
examination  employed  would  have  detected  a  very  small  quan- 
tity if  present  Aner  the  removal  of  the  ammonia,  the  solution 
heated  with  Pt  CI,  gave  a  small  quantity  of  a  brown  precipitate 
of  a  platinum  salt,  which  when  heated  glowed  for  a  loog  time 
showmg  the  presence  of  much  carbon,  and  finally  left,  a  residue 
of  reduced  platinum. '  The  amount  obtained  was  too  small  for 
investigation,  but  20  or  26  milligrammes  of  Pt.  salt  were  ob- 
tained from  the  decomposition  products  of  60  grammes  of  nitrite 
of  ethyl. 

This  result  therefore,  as  far  as  to  the  production  of  ammonia, 
corresponds  with  that  obtained  by  M.  Emile  Kopp,*  although,  as 
that  chemist  employed  sulphydrate  of  ammonia  instead  of  sul- 
phydric  acid,  it  does  not  appear  that  the  production  of  ammonia 
Dy  the  reaction  itself,  could  be  positively  established. 

Saivction  by  ferrous  aeetaie. — Nitrite  of  ethyl  was  added  to 
about  three  times  its  bulk  of  ordinary  acetic  acid,  and  sufficient 
alcohol  to  make  them  mis.  To  this  mixture  iron  filings  were 
added.  A  powerful  action  set  in  without  aid  of  heat.  Deut- 
oxyd  of  nitrogen  was  evolved  in  considerable  quantity.  "When 
action  had  ceased,  the  resulting  liquid  was  filtered,  evaporated 
■with  chlorhydric  acid  and  distilled  with  caustic  potash.  The 
distillate  contained  only  traces  of  ammonia. 

The  effect  of  the  reducing  agents  on  nitrite  of  ethyl  is  there- 
fore very  different.  Only  with  sulphydnc  acid  was  any  consid* 
erable  quantity  of  ammonia  produced,  and  only  with  ferrous 
acetate  was  deutoxyd  of  nitrogen  evolved. 

8.  On  the  Preparation  of  Urea  from  Ferrocyanid  of  Potattium. 

In  the  preparation  of  urea  by  Wohler's  method  the  amount 
obtained  alw^s  falls  short  of  that  which  should  theoretically  be 
produced.    Having  remarked  that  even  when  tbe  operation  is 

•  Oerhardt,  ChimU  Org.,  ii,  847, 

Dci-zec  by  Google 


180  M.  C.Lea  on  Picric  Acid. 

oarafoll;  performed  with  Liebig's  propOTUooB,'tiie  Imriate  al- 
wajB  contains  undecomposed  cyanid  of  potassium,  it  ocourred  to 
me  to  tr;  the  effect  of  a  more  thorough  oxidation,  and  the  reenlt 
proved  very  fkvorable.    The  following  was  the  course  adopted. 

Of  roasted  ferrocyanid  of  potaaeium  850  grammes  are  mixed 
with  818  grammes  of  thoroughly  dried  carbonate  of  potash  in 
grains,  and  fused  in  an  iron  vessel.  When  decompoaition  is 
complete,  the  vessel  is  a  little  cooled  and  IdOO  grammes  of  red 
lead  are  to  be  added,  not  aJl  at  once,  but  SOO  to  400  grammes 
at  a  time,  with  iutervab  of  10  minutes,  stirring  and  keeping  up 
heat  enough  to  retain  the  whole  in  a  state  effusion. 

After  the  last  addition  of  red  lead  the  mixture  is  suffered  to 
lemoin  half  an  hour  on  the  fire  to  complete  the  reaction.  Heat 
is  applied  in  all  for  about  four  hours.  In  this  way  the  cyanid 
of  potassium  becomes  thoroughly  oxydized.  The  process  is 
concluded  in  the  usual  manner,  and  600  grammes  of  urea  are 
obtained.  No  particular  precaution  is  necessary  during  the 
fuuon,  or  even  the  lixiviatiou  with  cold  water,  but  in  evapo- 
ratxDg  the  solutions  the  greatest  care  must  be  taken  to  cany 
off  the  vapors.* 

TbUtddfUa,  April,  IWl. 
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&iiubili^  in  Sulphiaic  Acid. 

It  is  stated  in  the  text-books  fhat  picric  add  is  insolable  in 
sulphuric  said.  It  is  however  soluble  to  a  small  degree  in  strong 
sulphuric  acid ;  in  a  more  dilute  acid  it  is  ^pareatly  wholly 
insoluble,  until  the  dilution  reaches  a  certain  point  when  it  in- 
creases again.  If  picric  acid  be  left  in  contact  with  oil  of  vitriol, 
and  the  latter  be  decanted,  and  mixed  with  two  or  three  times 
ita  volume  of  water,  the  picrie  acid  is  deposited  on  cooling  in 
what  appear  to  be  very  minute  square  or  nearly  square  scales. 

Pienc  acid  crystallizes  in  the  rhombic  system,  and  if  we  sup- 
pose these  scales  to  be  formed  by  predominating  oc  p  x  planes 
bounded  at  the  edges  by  octahedral  planes,  they  should  be 
rhombs  approaching  very  nearly  to  squares,  having  their  axes 
as  -9374: 1-0000. 

If  cold  saturated  aqueous  solution  of  picric  acid  be  mixed  with 
sulphuric  acid  diluted  with  an  equal  volume  of  water,  the  fbl- 
lowing  results  are  obtained: 

lTo1.«olutionofpicrat«,4ToIs.dilute)  No  precipitate,  sotutioii  remain- 
■ulphuric acid. (iTol.acidfZ Tola. wat«t.) )      iug  as  colorieasaa  water, 

*  For  cootinuatioo  of  Mr.  Lea'i  "  CoatHbation*,''  sm  p.  110; 
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phun«.=,d,™.«d,lut.oiL  J     ofyi.onr™bli  '^ 

2  Tols.  Bolutioii  picrio  aotd,  1  vol. )  Nearly  the  whole  of  tlie  picrlo 
■nlphnrie  Boid,  a&me  dilution,  )      ftdd  vu  precipitated. 

The  amount  reinaiiung  in  solatioa  continued  in  further  trials  to 
diminish  as  the  sulphuric  acid  became  more  dilute,  until  a  max- 
imum was  reachea  with 

8  vols,  solution  picrio  acid,  1  vol.  ) 
dilute  Bulphurio  acid,  same  dilution.    } 

It  thus  appears  that  mixtures  of  sulphutic  add  and  water  readt 
their  minimum  of  solvent  power  for  picric  acid  when  the  mix- 
ture consists  of  about  1  Vol.  acid  to  11  vols,  water.  The  propor- 
tiou  of  water  may  be  still  further  increased  without  materiallj 
increanog  the  Boivent  power  for  picric  acid.  If  a  cold  saturated 
solution  of  picric  acid  be  mixed  with  even  but  -^  of  its  volume 
of  sulphuric  acid,  almost  the  whole  is  thrown  down. 

The  fact  that  the  characteristio  oolor  of  picrio  acid,  which  it 
maintaiuB  bo  perstetentl;  through  all  its  combinationB,  and  which 
is  so  powerful  that,  aa  I  have  found  bj  actual  experiment,  a 
milligramm  will  distinctly  tinge  a  kil<^;ramm  of  water,  or  in  other 
wor£,  that  water  if  colored  by  one  millionth  of  its  weight  of 
picric  add— the  &ct  that  this  color  is  totally  destroyed  by  sulpha- 
rio  acid  of  a  c^taiu  strength,  without  in  any  way  decomposing 
the  acid,  is  very  remarkable.  Four  volumes  of  sulphuric  add 
diluted  with  five  volumes  of  water  exhibit  this  property,  and 

?icric  add  dissolves  in  such  a  mixture  to  a  colorless  solation. 
'his  peculiar  property  has  no  doubt  led  to  the  supposition  of 
the  insolubility  of  picric  acid  in  sulphuric  odd  above  referred  to. 
Water  containing  yi.irT  of  picric  add  exhibits  a  bright  jyel- 
low  color.  With  ttv'ttt  ^^^  color  is  still  distinct,  even  m  a 
stratum  of  not  over  an  inch  in  thiokness.  But  in  large  qoanti- 
ties  a  millionth  gives  a  distinct  color  as  above  mentioned. 

Siatt  for  Picric  Acid. 

The  best  tests  for  picrio  add  are 

Ammoniacal  solution  of  sulphate  of  copper,  which  gives  a 
greenish  crystalline  precipitate. 

Alkaline  sulphid  witii  excess  of  alkali,  which  with  heat  gives 
a  deep  red  liquid. 

Alkaline  cyanid  wiUi  ammonia,  which  when  heated  gives  also 
a  red  liquid. 

The  following  table  will  exhibit  the  relative  sensibility  of 
these  reagents: 
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Mnaglh  of  aquBoiu  »- 
hiUiHal  picric  meld. 


Solution  beoi 
aheriy  wine  red. 


CjnU  ot  r  iMirnii 

Pale  Bherry  red, 
witb  heat  bec^nn- 
ing  deep  red. 

Deep  jellow,  tinge 
of  marry  color, 
deepened  byjieit- 


No  precipitate  at  Deep  yellow  with 
firat,but  by  itand-   a  tinge  of  aberry 
ingafewRiiDuC«G   color, 
a  (liBtinct 

Distinct  precip.  by 
standing. 

No  praei]pitata.  Tbt  yellow  color  was  slightly  d«^ 
ened,  tbn  cyanid  lest  is  tbo  mors 
delicate  of  tae  two. 

J^aification  of  Picric  Acid. 

Since  mj  former  observations  on  the  punfication  of  picric 
acid,*  I  have  bad  occasioD  to  prepare  considerable  quantities  of 
the  acid  for  mj  examinations  and  find  that  all  purifications  br 
converting  into  potash  salt  are  inapplicable  except  for  very  amall 
quantities.  The  picrate  of  potash  orjatallizes  out  by  so  small  a 
&11  of  temperature  that  the  filters,  even  when  kept  heated  by  a 
double  funnel  become  immediately  clocged,  and  the  operation 
becomes  to  the  last  degree  tedious  and  troublesome.  As  the 
picrate  of  lime  is  very  soluble,  it  seemed  probable  that  it  might 
afford  a  convenient  means  of  solution ;  it  has  indeed  been  already 
recommended  for  that  purpose.t  But  I  find  it  wholly  inadmis- 
sible. A  basic  salt  is  formed  which  falls  to  the  bottom  with  the 
excess  of  hydrate  of  lime,  and  great  waste  ensues.  The  ioaola- 
bility  of  alkaline  picrates  in  cold  alkaline  solutions  which  I  have 
described  in  a  previous  number  of  this  Journal,  furnished  me 
with  an  excellent  process.  The  crude  acid  is  saturated  with  car- 
bonate of  soda,  an  excess  of  which  is  to  be  avoided  as  it  tends  to 
dissolve  resinous  matter.  The  hot  solution  is  then  easily  filtered, 
and  into  the  filtrate  a  few  clear  crystals  of  carbonate  or  soda  are 
placed.  On  cooling,  the  picrate  oi  soda  crystallizes  out  almost 
as  completely  as  the  potash  salt  would  have  done,  and  all  the 
wearisome  delay  in  filtration  is  avoided.  Fromthe  mother  water 
more  picric  acid  may  be  recovered  by  the  addition  of  a  little  car- 
bonate of  potash.  Id  decomposing  alkaline  picrates  to  separate 
the  acid  sulphuric,  (and  not  as  usually  recommended,  chlorhydric) 
acid  should  be  used,  because  a  moderate  excess  of  sulphuric  acid 
throws  down  a  great  portion  of  the  acid  which  woulo  otherwise 
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remain  in  the  inotber  water.  A  moderate  but  decided  excess 
of  acid  is  absolutely  necessary,  because  otherwise  a  portion  of 
alcaline  picrate  escapes  decomposition.  Even  then,  it  is  advis- 
able to  recrystaliize  the  acid  from  alcohol.  If  picric  acid  be 
diaaolved  by  the  aid  of  beat  in  a  solution  of  sulphate,  nitrate, 
or  almost  any  sait  of  potash,  more  or  less  piorate  of  potash  will 
crystallize  out  on  coaling.  I  have  thought  this  process  not 
devoid  of  interest,  because  picric  mast  become  more  extensively 
known  in  the  laboratory  and  in  the  arts  than  hitherto. 

M^ect  of  Seducing  Agents. 

The  effects  of  redacing  ageota  when  alkali  is  not  present,  or 
not  present  in  excess,  (in  presence  of  excess  of  alkali,  picramic 
acid  is  formed),  are  very  variable,  depending  upon  slight  differ- 
ences which  it  is  very  difficult  to  seize.  I  subjoin  some  of  the 
best  marked  results  obtained. 

A  mixture  of  picric  acid,  alcohol,  iron  filings,  and  acetic  acid, 
were  digested  for  an  hour  at  a  heat  a  little  below  212°.  The 
filtrate  was  inteneely  blue,  by  standing  for  half  an  hour  or  less, 
became  brown  and  muddy,  depositing  a  blackish  powder,  in 
small  quantity,  and  without  trace  of  crystallization.  This  filtrate 
was  not  changed  in  color  by  acids,  or  apparently  aftected  by 
them.  Alkalies  decolorized  it.  Its  shade  of  blue  varied  consid- 
erably in  different  experiments,  Bometimes  full  blue,  sometimes 
violet,  sometimes  greenish. 

Other  experiments  were  made  by  acting  on  picric  acid  by  zint 
and  dilute  sulphuric  acid.  After  an  action  of  some  hours,  the 
solution  was  mixed  with  alcohol  and  filtered.  The  filtrate  heated 
with  bicarbonate  of  potash  in  successive  portions,  gave  a  fine 
violet  limiid,  which  with  further  addition  of  alkali  became  deep 
blue  with  a  tinge  of  violet.  According  as  acid  or  alkali  wera 
present  in  excess  there  was  more  of  the  violet  or  blue  shade. 
The  colors  were  alw^s  very  fugitive,  and  changed  to  dirty  brown 
by  standing,  with  deposit  of  an  amorphous  blackish  powder, 
(very  small  in  quantity  compared  with  the  picric  acid  used,) 
which  was  soluble  in  acids,  and  insoluble  in  alcalies. 

These  experiments  although  many  times  repeated  did  not  lead 
to  the  isolation  of  any  substance  of  interest.  There  is  a  oerttun 
amount  of  resemblance  between  these  reactions,  and  those  of 
some  of  the  decomposition  products  of  phenylamine;  the  latter 
contuns  the  radical  C,,H,  which  exists  in  a  substituted  form 
in  picric  acid. 

>,  April,  ISBl. 
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Art.  XXI. — On  the  Rda^on  ietween  our  Pavilion  ofDittanee 
emd  Color;  by  Prof.  O.  N.  BooD. 

The  fact  that  a  landaoape  appears  more  virid  in  color,  vhen 
viewed  bj  the  eyes  brought  into  an  abnormal  position,  as  in 
looking  under  the  arm,  Ac.,  in  well  known. 

Some  peraons  bare  attempted  to  explain  this  fact  bj  the  infla- 
ence  of  an  augmented  pressure  of  the  blood  upon  the  retia&. 

In  an  easy  reclining  posture,  where  eucb  pressure  can  haxdly 
exist,  I  observe  this  neightening  of  tints  witn  great  distinctness^ 
also  by  viewing  the  inverted  image  of  the  landscape  by  total 
reflexion  through  a  rectangular  prism,  the  head  being  in  its 
natural  position. 

Dr.  A.  Miiller*  with  more  probabiliW  has  referred  this  appear^ 
ance  to  the  different  accommodation  of'^the  eye  for  horizoDtaf  and 
vertioal  linea. 

To  me  it  seems  that  this  effect  ia  intimately  connected  with 
our  perception  or  non-perception  of  distance.  In  gazing  at 
limdscapes,  the  ordinary  habit  of  moat  persons,  artists  ezoepted, 
leads  them  to  pay  attention  to  the  forms  and  diatanees,  (whidi 
alone  have  a  practical  value  as  objects  of  observation),  and  to 
neglect  the  co&r,  particularly  those  portions  of  it  which  are  sub- 
dued. When  now  by  any  means  the  mind  is  prevented  &om 
dwelling  on  distance,  it  is  thrown  back  on  the  remaining  ele- 
ment, color;  and  the  landscape  appears  like  a  mass  of  beautiM 
Stcbes  of  color  heaped  upon  each  other,  and  situated  more  or 
B  in  a  vertical  plane. 

(1.)  A  perpendicular  position  of  the  eyes  reduces  veiy  consid- 
erably our  perception  of  depth  or  distance,  so  thatialse  estimates 
of  it  are  formed  by  the  eyes  in  this  new  situation.  With  the 
exception  of  objects  in  the  foreground,  all  things  seem  to  lie  not 
&r  removed  from  the  same  vertical  plane. 

The  reason  is  partly  to  be  found  in  the  fact,  that  while  in  nor- 
mal vision  our  oinociilar  perception  of  depth  Is  obtained  by 
regarding  vertical  lines,  trees,  &c.,  in  vertical  vision  the  same 
objects,  tnough  instinctively  sought  affbid  us  no  information. 

{2.)  In  nonnal  vision  with  a  single  eye,  there  is  oertMnly,  in  a 
binocular  sense  no  perception  of  depth,  nevertheless  the  mind 
occupies  itself  with  the  idea  of  distance,  and  if  the  objects  are 
&miliar  there  is  no  augmentation  of  color  perceived.  By  invert- 
ing the  image  of  the  landscape  with  a  rectangular  prism  the 
objects  fall  into  almost  one  plane,  are  diminished  in  apparent 
magnitude,  and  the  mind  unable  to  trace  distances  through  this 
maze,  is  forced  to  dwell  on  the  mass  of  tinta  presented. 

*  Fogs-  Tol-  Ic"*!. p- 147. 
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(8.)  With  the  erecting  or  inverting  telescope,  in  proportion  as 
the  objects  viewed  are  divested  of  the  idea  of  solidity  or  depth, 
can  their  more  delicate  tints  be  perceived.  Objects,  which  in 
normal  vision  eeem  to  us  nearly  without  color,  are  best  fitted  for 
these  observations ;  a  bare  pile  of  stones  and  dry  mud  viewed 
throDgh  a  telescope  appears  often  like  a  richly  tinted  water  color 
drawing. 

It  would  seem  probable  that  if  we  could  add  to  paintings  of 
landscapes  the  element  of  distance,  the  mind  occupied  with  this 
wonld  no  longer  dwell  on  the  richness  of  the  tints.  In  confir- 
mation, I  find  that  colored  stereographs  of  landscapes,  which  out 
of  the  stereoscope  seem  exa^erated  in  tint,  when  placed  in  the 
instrament  no  longer  appear  too  highly  colored. 

Prom  the  foregoing  considerations,  then,  it  would  appear  that 
when  the  mind  is  engaged  with  the  perception  of  distance,  the 
presence  of  color  is  often  overlooked ;  its  absence  may  remain  un- 
noticed from  the  same  cause,  for  in  uncolored  stereographs  of 
objects  that  are  perfectly  familiar  to  the  observer,  it  will  some- 
times be  noticed,  that  those  articles  which  do  not  greatly  differ 
in  color  from  the  tint  of  the  photographic  paper,  are  seen  in  the 
stereoscope  with  an  approximation  to  their  nainral  hues;  upon 
withdrawing  the  slide  from  the  instrument  no  trace  of  such  tint 
is  perceived.  Objects  that  are  tree  from  lustre,  as  well  known 
carpets,  answer  for  this  purpose.  That  this  should  be  the  case 
with  the  tinted  photographic  representations  of  white  objects 
can  be  explained  of  course  in  another  way. 

[The  chromatic  effects  here  noticed  by  Prof.  Rood  are  well 
seen  in  the  ordinary  camera  and  dark  chamber.  Thus  the  hu- 
man countenance  when  not  florid,  presents  to  the  unartistic  eye 
few  or  no  traces  of  pink  or  flesh  color — bat  every  one  who  has 
seen  it  in  the  camera  must  have  observed  with  what  distinctness 
the  image  is  colored.  The  same  is  true  of  ^miliar  landscapes, 
when  seen  inverted  apon  the  screen  in  a  dark  chamber.  Here 
the  neutral  tints  which  in  nature  are  almost  nnnoticed  by  the 
common  observer,  stand  out  as  distinct  patches  of  color  in  the 
way  so  well  described  by  Pro£  Hood. — a.] 

Am.  Jouh.  Soi.— eaooMD  Suuu,  Vol.  XXXII,  No.  96.— Sm.,  ISSl. 
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Art.  XXn. — On  the  PracHedl  Application  of. 

Microscope;  by  Prof.  O.  N.  RooD,  of  Troy,  N. 

While  the  value  of  the  photographic  delineation  of  micro- 
scopic objects,  as  a  means  of  aocuralely  recording  observations^ 
seems  to  be  generally  acknowledged,  yet  owing  to  the  real  or 
imaginary  difficulties  with  which  the  process  is  beset,  bat  very  few 
working  microscopists  have  adopted  it.*  After  eight  months  of 
steady  experimental  work  on  the  subject,  this  fact  iqjpears  to  me 
a  matter  of  astonishment,  for  the  difficulties  which  are  not  inhe- 
rent, mostly  disappear  when  proper  precautions  are  taken.  I 
propose  to  mention  briefly  certain  points  in  my  experieoce,  and 
to  indicate  the  methods  pursued. 

Arrangement  of  the  Apparatua.—The  microeoope  ia  broagbt 
into  a  horizontal  position,  and  connected  with  a  camera  box  by 
a  blackened  paste  board  tube ;  much  vexation  will  be  avoided 
by  constructing  at  the  outset  the  arrangement  seen  in  the  wood 


cut,  fig.  1.  Blocks  are  fitted  around  the  foot  of  the  micro- 
scope, that  it  may  be  firmly  held  in  position,  and  the  camera 
box  slides  between  parallel  strips  of  board,  so  that  its  distance 
from  the  microscope  can  be  varied.  The  length  of  A  A'  is 
seven  feet  The  frame  holding  the  ground  glass  elides  in  at  G; 
behind  it  at  L,  is  a  door  on  hinges  carrying  aa  achromatic  lens 
of  two  inches  fiscal  length,  for  the  purpose  of  magnifying  the 
image  on  the  ground  glass  while.focusing;  the  glass  plate  should 
be  finely  ground.   A  tube  lined  with  black  velvet  is  to  be  inserted 
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£ait.  Akad,  18B7,  xiii!,  ml.  1,  page  817);  at  ■□  eu-lier  date  Math  o^  Fraokfart 
obtained  fine  pbotograpbs  iif  thu  kind.  Bisisca  presented  ntnilar  resalte  to  th« 
French  Acaitemj  (  Comptit  Rendia,  1  BfiT,  ilir).  Haohct  sIbo  obtained  etiod  renilta 
EoDOsox  {Qvarl  Journ.  of  Micro*.  Beiaux,  I8S3,  ii,  p.  141),  DaLvn,  (Sd  No.  of  the' 
wme,  p.  B7),  Sbadhlt  (ibid.  p.  165),  Hiizlit  (ibid.  p.  178  alro  No.  4,  p.  lOS). 
WatMiM  (Mme  Journal,  ISBS,  No.  10,  p.  t),  and  Einqslit  (PIuL  Mag.,  IBSS, 
Jona,  p.  461),  have  publiahad  accounts  of  their  more  or  leaa  auecevfuT  raaalla. 
UiatiNO  on  (lie  y^Wtaacopa.BravnwhtMig,  1B59.  To  the  above  must  be  added  Iba 
great  work  nuv  being  issued  in  nuiDl>er8  in  Munidi  entitled  Atla*  icr  allgtmititn 
tMritcfun  GeatbtUhrt.  htratupegtben  von  Tb.  t.  HHauNo  ani  J.  Koouush,  MacA 
Ar  Jfaiur  phaiegrapkiit  von  Job.  Auun. 
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in  the  componnd  body,  aa  recommended  by  Sbadbolt,  if  the 
eye-piece  is  not  employed.  Precautions  must  of  course  be  taken 
that  light  does  not  enter  at  unguarded  points.  At  F  is  a  rod 
connected  with  a  Sap  of  blackened  sheet  brass  in  the  interior  of 
the  box,  with  which  the  exposure  of  the  sensitive  plate  is  very 
conveniently  effected.  It  is  obvious  that  while  the  operator  is 
manipulating  the  mirror,  or  using  the  stage  movements,  on  ac- 
count  of  the  length  of  the  apparatus  it  is  impossible  for  him  to 
see  the  ground  glass,  or  even  to  know  when  light  has  been 
thrown  on  it;  a  plane  mirror,  mounted  as  seen  at  M,  reflects 
the  image  of  the  ground  glass,  enabling  him  not  only  to  arrange 
the  illuminatiou  with  nicety,  but  to  select  the  microscopic  oh- 
ject^  and  to  focus  on  it  approximately.  While  the  mirror  is  in 
use  the  door  carrying  tne  achromatic  lens  stands  open:  the 
mirror  is  afterwards  removed  and  the  focal  adjustment  completed 
with  the  help  of  the  lens,  by  the  rod  and  lever  attached  to  the 
rack  work  of  the  microscope.  If  the  rack  work  ia  moderately 
good,  this  arrangement  ia  very  delicate.  When  a  high  raagni- 
r^ing  power  is  employed,  it  is  essential  that  the  microscope  be 
provided  with  stage-movements  to  bring  the  object  into  itfi  proper 
position.  The  lever  stage  is  not  to  be  recommended  for  this 
purpose. 

iUuminaUon  of  the  object. — That  direct  snnlight  is  greatly  to  be 
preferred  is  admitted  by  those  who  have  experimented  on  this 
point.  With  light  from  a  white  cloud  I  have  obtained  nega- 
tives, in  from  one  to  three  minutes,  with  1  inch  and  J  inch  ob- 
jectives; though  not  highly  magnified,  they  were  inferior  to 
those  taken  with  sunlight.  Shadbolt  obtained  negatives  by 
concentrating  the  light  of  a  small  camphene  lamp  on  the  object 
with  two  lenses.  Whenam  in  repeating  this  experiment  met 
with  no  success.  I  concentrated  the  light  of  two  flames  of  a 
"burning  fluid"  lamp  with  a  bulls- eye-condenser  on  the  object, 
employing  the  1  incn  objective  without  an  eye-piece;  and  ob- 
tained, with  several  samples  of  collodion  from  different  manu- 
factures, absolutely  no  image  at  all,  after  an  exposure  of  five 
minutes.  With  samples  prepared  by  myself  tolerably  intense 
negatives  were  obtained  in  four  minutes.  With  the  i  inch  ob- 
jective a  faint  image  was  obtained  in  the  same  time.  For  my 
own  work  direct  sunlight  is  always  employed. 

It  is  well  known  that  the  proper  display  of  microscopic  objects, 
requires  that  great  attention  should  oe  given  to  their  illumina- 
tion, not  only  m  degree,  but  in  kind  ;  much  has  been  written  on 
this  subject  and  an  astonishing  amount  of  labor  bestowed  on  it. 
AH  this  applies  with  double  force  to  the  illumination  prepar- 
atory to  the  introduction  of  the  sensitive  plate ;  refined  methods 
here  find  a  moat  useful  application.  If  the  power  employed  be 
under  100  diam.,  the  plane  or  concave  mirror  will  answer,  if  tha 
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Btaee  be  provided  vith  a  diaphragm-plate  faaviog  apertiires  of 
dinerent  size.  The  mirror  should  oe  most  carefully  adjusted,  bo 
that  the  ma^imiiin  of  dietiactneas  in  the  image  on  the  ground 
glass  is  obtained.  I  was  kindly  furnished  by  Fro£  Cbas.  A.  Joy 
with  a  silvered  mirror  which  Liebig  presented  to  him  some 
moDtba  ago  while  oq  a  visit  ia  Europe.  It  furnished  brighter 
light  than  the  ordinary  amalgam  mirror ;  the  uae  of  Liebig's 
mirrors  for  thia  purpose,  as  well  as  for  ordinary  microecopio 
work  is  to  be  recommended.  With  powers  from  100  to  2000 
diameters,  a  condenser  of  some  form  is  needed.  For  powers  frona 
100  to  400  diameters,  an  achromatic  condenser  adjustable  by  rack 
work  was  used.  Such  a  condenser  must  be  provided  with  a 
series  of  diaphragms  having  circular  apertures  difibring  in  size, 
also  with  a  set  of  central  stops  for  annular  oblique  illumination. 
Trial  alone  will  settle  which  aperture  gives  the  clearest  image 
in  any  particular  case.  As  the  lenses  of  thia  condenser  were  not 
large,  I  constructed  for  powers  from  400  to  2000  diameters  a 
Wollaston  doublet^  with  an  angular  apertare  of  44*,  the  lenses 
being  5  and  6  of  an  inch  in  diameter.  This  condenser  when 
provided  with  a  similar  set  of  diaphragms  was  found  to  answer 
very  well,  both  as  to  the  degree  and  quality  of  the  light,  nega- 
tives being  obtained  in  16  seconds  enlarged  1500  diameters. 
As  the  chromatic  aberration  was  not  corrected,  it  was  fonnd  easy 
to  illuminate  the  object  either  with  white  or  bluish-white  light, 
use  of  the  red  or  yellow  rays  being  of  course'carefully  avoided. 
Tbe  proper  distance  of  the  condenser  from  the  object  is  a 
point  of  much  importance,  and  is  beat  ascertained  by  carefully 
repeated  trials.  To  obtain  really  good  results  much  nicety  in 
arranging  the  illumination  is  required :  this  is  a  matter  in  which 
microscopists  are  well  practiced,  but  to  secure  the  best  results 
possible  under  the  circumstances,  as  in  photographing  test  objects, 
the  art  and  patience  of  the  operator  is  taxed  to  the  utmost,  and 
several  days  are  often  consumed  before  a  really  satisiactory  re- 
sult is  attained,  even  in  the  case  of  a  single  object. 

Focal  adjustment,  ttc— Trouble  will  be  saved  by  selecting  the 
exact  object  which  is  to  be  photographed,  by  the  microscope  in 
an  upright  position,  the  instrumeut  is  then  inclined  and  con- 
nectoi  with  the  camera.  After  the  compound  body  is  thus 
placed,  if  the  objective  is  provided  with  a  "screw  collar"  for 
correction,  this  adjustment  must  be  carefully  made,  Even  when 
this  point  has  received  attention,  it  by  no  means  follows  that 
the  chemical  focus  coincides  with  the  visual,  and  the  exact 
correction  necessitated  by  thia  difference  must  be  ascertained 
by  trial.  This  can  be  effected  by  the  use  of  the  fine  adjustment 
(see  Shadboll's  paper).  Contrary  to  some  other  observers,  I  have 
found  it  necessary  when  using  sunlight,  with  both  high  and  low 
powers,  with,  and  without  eye-pieces,  to  make  this  correction 
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oareflilly.  The  use  of  the  rod  and  the  lever  and  achromatic 
lens  haa  already  been  mentioned.  After  the  corrected  image 
has  been  thrown  on  the  ground  gluss  it  will  remain,  nearly  unal- 
tered from  30  seconds  to  10  minutes,  according  to  the  power  and 
mode  of  illumination  employed. 

Collodion. — This  article  when  furnished  by  makers  of  repute 
can  of  course  be  used,  though  it  is  better  for  more  than  one  reason 
to  be  independent  of  the  dealers  if  possible.  A  considerable  num- 
ber of  samples  of  pyroxyline  were  prepared  according  to  differ- 
ent receipts  and  sensitized  variously.  The  very  simple  process 
described  by  WaJdack,  on  page  266  of  his  treatise  on  Photo- 
graphy, was  found  with  slight  modifications  to  yield  an  excellent 
article.*  The  strength  of  the  sulphuric  acid  was  slightly  greater 
than  recommended  by  him,  no  water  was  added,  the  temperature 
also  waa  slightly  higher,  at  the  time  of  the  immersion  of  the 
ootton:  a  more  prolonged  washing  than  that  prescribed  in  this 
work  is  desirable.  This  collodion  can  be  sensitized  with  advan- 
tage by  the  iodid  and  bromid  of  cadmium  in  the  proportion  of 
four  to  one.  A  receipt  published  in  Humphrey's  Photographio 
Journal  has  lately  been  used  by  me  with  very  good  results.f 
Ko.  1,  No.  s. 

PUiD  collodion,  1  OK.  Plain  coUodioti.  I  ttt. 

lodtd  of  Kminoniani.  G  ^raiiM.  Iodid  of  pataBaiam.  6  gr. 

Bromid  of  pututium,  3    do.  Bromid  of  ammaniuD),  t  gr. 

Dissolve  the  iodid  of  ammonium  and  bromid  of  ammonium 
in  alcohol,  the  iodid  of  potassium  and  bromid  of  potassium  in 
the  least  possible  quantity  of  water,  before  adding  them  to  the 
plain  collodion.     Mix  Nos.  1  and  2  in  equal  parts  for  use. 

This  collodion  when  used  according  to  the  wet  process,  though 
not  very  intense  when  first  made,  is  quite  sensitive,  negatives  of 
landscapes  being  obtained  in  ^  of  a  second  indicating  by  their 
strength  that  a  shorter  time  would  suffice.  It  acquires  intensity 
by  keeping.  The  exposure  is  effected  by  the  flap  at  F,  and  will 
last  from  J  of  a  second  to  4  minutes  acojsrding  to  circumstances. 
The  development  is  as  usual,  hyposulphite  of  soda  being  used 
as  a  fixing  agent.  The  use  of  the  bromid  of  arsenic,  mentioned 
in  the  same  Journal,  gave  with  some  samples  of  collodion,  excel- 
lent results  so  far  as  intensity  was  concerned. 

The  negatives  thus  obtained,  are  examined  by  a  lens  of  one 
inch  focal  length,  to  test  their  degree  of  sharpness.  This  qual- 
ity will  not  only  vary  with  the  manipulation,  but  with  the  nature 
of  the  object;  the  snarpest  negatives  obtained  by  me,  when  ex- 
amined by  a  power  of  iO  diameters,  appear  as  well  defined  as 
finely  executed  lithographs  seen  by  the  nuked  eye,  while  other 
classes  of  objects,  (dots  in  pine  wood,  &o.,)  with  all  care,  yield 
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negatives  Trbicb  preseot  the  same  appearance  ander  a  mach  lower 
minifying  power. 

Positive  pntita. — Tn  order  to  preserve  the  fine  details,  the 
prints  shouJd  be  taken  on  glass,  not  on  paper;  mica  answers 
when  a  print  is  to  be  transmitted  bj  mail.  Great  care  should  be 
used  that  little  or  none  of  the  fine  markings  on  the  negative  are 
lost  in  this  process ;  a  bright  light  (sunlight  thrown  on  the  am- 
ative backed  by  ground  glass,)  a  small  diaphragm  before  the 
copying  lens,  and  careful  allowance  for  the  chemical  focus,  are 
the  easentials.  To  produce  enlarged  positive  prints  on  gtaas,  the 
negative  is  placed  on  the  stage  of  the  microscope  and  treated 
like  a  microscopic  object,  the  magnifying  power  varying  from 
5  to  20  diameters.  If  the  prints  are  to  be  on  paper,  it  will  be 
found  that  a  more  liberal  use  of  nitrate  of  silver  and  cblorid  of 
gold,  than  is  generally  recommended  makes  success  easy. 

Magnifying  powers  employed. — To  produce  enlai^d  images  the 
objectives  as  is  well  known  may  l>e  used  alone  or  in  connexion 
with  an  eye-piece.  In  the  former  case  with  proper  illumination, 
sharp  images  are  produced  when  the  distance  between  the  object 
(on  the  stage,)  and  the  ground  glass  is  as  great  as  five  leet. 
With  this  diBtance  the 

1  inch  enlarges       66  diametetB. 

i     "         "  190         " 

I     «        «  460         » 

In  using  the  objectives  in  this  way  the  screw  collar  is  set  after 
the  microscope  is  connected  with  the  camera. 

For  more  nighly  enlarged  images  it  is  best  to  add  the  long 
eye-piece  aa  has  been  practiced  Dy  some  experimenters.  The 
adj  ustment  of  the  screw  collar  cnn  then  be  very  nearly  completed 
before  the  microscope  is  connected  with  the  camera,  which  is  a  ' 
great  saving  of  time,  it  will  of  course  fall  nearer  the  mark  "  un- 
covered "  than  in  tlie  first  case.  However  twrfeclly  this  opera- 
tion may  be  performeJ  in  either  instance,  allowance  must  still 
be  made  for  the  actinic  focus.  By  varying  the  distance  betweea 
the  eye-piece  and  the  ground  glass  different  degrees  of  enlarge- 
ment are  obtained.  When  tfie  long,  or  two  inch  eye-piece,  is 
used,  the  distance  from  the  ohject-slide  to  the  eye  lena  being  12 
inches,  from  the  latter  to  the  ground  glass  S4  inches,  then 

1  inch  enlarges      160  diameten. 

J     »         "  660         " 

^     "         "  1300         " 

Powers  obtained  in  this  way  with  the  two  latter  objectives  have 
been  used  by  me  with  advantage. 

Thus  with  the  4th  IIS"  aperture,  the  Wollaston  doublet  of 
44°  aperture  having  a  central  stop,  being  used  as  a  condenser. 
I  obtained  sharp  negatives  of  the  P.  angulatum  magnified 
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ISOO  diftmeteis  with  well  deficed  bezfigoQftl  markings  aimilar  to 
those  obtained  by  Whenam  with  a  yVth  of  130"  aperture.  Por- 
tions of  the  negative  bore  a  photographic  enlargement  of  10 
diameters.  Mr.  Whenam  announces*  that  he  has  diucovered  by 
the  use  of  a  ,',th  of  large  aperture,  made  by  himself,  that  the 
markiugs  on  this  object  and  on  some  others,  are  really  due  to 
spherical  particles  of  quartz  which  can  be  made  by  illumination 
to  appear  hexagonal.  With  a  power  too  low,  I  obtained  photo- 
eraphs  of  the  P.  Balticum  frith  kexagowU  markings;  with  a 
Eigner  power  and  larger  angle  of  aperture  the  tendency  was  to 
the  spherical  form. 

Photographs  by  Polarized  light. — A  Nicol's  prism  is  placed  under 
the  stage,  one  also  directly  behind  the  objective,  sunlight  is 
reflected  from  the  mirror,  and  one  of  the  prisms  revolved  till 
the  field  is  dark ;  with  the  low  powers  by  this  simple  arrange- 
ment photographs  of  objects  may  be  obtained,  which  exhibit 
the  structure  revealed  by  the  polarized  light.  For  higher  pow- 
ers it  is  necessary  to  use  the  polarizing  arrangement  deecnbed 
hj  von  MoHL,  Pogg.,  vol.  cviii,  p.  178,  and  recommended  by 
Carpenter ;  that  is,  the  light  from  a  large  Nicol's  prism  is  concen- 
trated on  the  object  by  an  achromatic  condenser.  The  perfection 
with  which  this  apparatus  operates  may  be  inferred,  when  I 
state  that  photographs  of  the  cross  and  rings  in  starch  granules 
as  well  aa  of  the  P.  angukUum  in  a  dark  field,  were  obtained  by 
me  without  difficulty.  Von  Mohl  remarks,  that  with  inferior 
apparatus  some  very  distinguished  observers  have  been  unable 
even  to  see  these  appearances.  The  selenite  stage  can  of  course 
be  used  when  it  is  found  desirable. 

By  arrauj/ing  the  apparatus  according  to  the  plan  adopted  by 
Prof.  V.  KobelT  in  his  micro-stauroscope,  (this  Journal,  [2],  vol. 
xix,  p.  425),  the  peculiar  effects  which  microscopic  crystals  pro- 
duce on  the  cross  and  rings  of  calc  spar,  can  be  photographed. 
By  removing  the  coodenHcr  and  objective,  as  well  aa  the  slide  con- 
taining the  crystals,  beautiful  photographs  can  be  obtained  of  the 
normal  cross  and  rings ;  the  systems  of  rings  in  other  crystals  can 
be  photographed  by  substituting  them  in  place  of  the  calc  spar, 
as  well  as  the  changes  which  they  undergo  by  combination  with 
plates  of  doubly  refracting  substances,  (circular  analysis,  &c.,) 
it  being  merely  necessary  to  introduce  the  plates  or  films  at  the 
proper  positions.  I  was  shown  by  Prof.  Dove  some  years  ago 
white  in  Berlin,  photographs  of  the  normal  cross  and  rings 
around  the  axis  of  the  calc  spar,  but  so  far  as  I  know  this  is  the 
first  attempt  to  photograph  the  changes  which  the  cross  and 
rings  undergo  by  the  action  of  microscopic  crystals 

8(eTeoacopic  pkolograpka  of  microscopic  objects,  can  be  obtained 
with  the  monocular  microscope,  by  covering  first  the  right  half  of 


*  QokH.  Jonnud  of  Mic.  Sdami^  No.  xzzi,  p.  14S. 
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the  ot^ective,  tben  the  left  by  a  suitable  bran  ca^  and  taking  two 
sacceestve  pictures.  When  using  this  method  it  beoomes  neoe» 
■ary  to  move  the  mirror  towards  the  right  or  left  hand  with  each 
BQccessive  exposure,  which  is  not  only  inconvenient,  bat  often  pro- 
duces a  slight  distortion,  that  prevents  the  proper  etereoscopie 
nnioD  of  the  two  photographs.  On  this  account  I  have  geDendly 
adopted  a  different  plan ;  the  object  is  placed  on  an  extra  stage, 
which  can  be  incltnmfrom5°  to  10°  as  seen  in  profile  in  the  wood 
cut,  fig.  2 ;  it  is  phot(^;raphed  firsf  at  one  angle  then  at  the  other. 
Id  practice  the  manipulation  is  easy,  and  no  particular  difficnlty  is 
experienced  ^m  the  fact  that  the  extreme  right  and  left  hand 
portions  of  the  field  are  thrown  slightly  out 
of  focus.  High  and  low  powen  can  be  used 
equally  well.  The  second  negative  should  _ 
be  taken  immediately  after  the  first,  before 
the  illumination  has  altered,  I  do  not  know  that  stereogn^hs 
of  microscopic  objects  have  actually  been  taken  by  other  ex- 
perimenters, though  this  may  easily  be  the  case. 

Living  organisms  offer  the  photographer  some  diflicultieB  by 
their  constant  motion  about  the  field,  and  in  and  out  of  the 
focus.  It  becomes  necessary  to  adopt  a  plan  by  which  the  imsAe 
can  be  thrown  on  the  sensitive  plate,  the  very  instant  after  the 
animalcule  has  been  brought  into  focus.  The  fbllowing  method 
has  been  used  by  me  with  success  to  obviate  this  particular 
difficulty ;  a  plate  of  glass  with  parallel  sides  is  introduced  at 
an  angle  of  45°  into  the  tube  outride  of  the  camera ;  it  reflects  an 
image  of  the  object  to  the  ^und  glass  at  Q-,  fig.  3,  which  is  placed 
ao  that  an  equally  sharp  image  of  the  same 
object  is  formed  at  Gr*.  The  sensitive  plate 
is  introduced  atG',  the  flap  at  F  being  closed; 
with  one  hand  the  operator,  by  the  aid  of  ' 
the  image  at  G,  focuses  on  the  animalcule,  _ 
just  as  uiis  is  effected,  the  plate  ia  exposed 
by  the  other  hand  turning  the  flap.  If  the 
collodion  is  sensitive,  a  second,  or  less,  suf- 
fices to  give  an  image;  if  a  longer  exposure 
be  desired  the  image  of  the  animalcule  on  the  ground  glass  atG 
can  be  watched,  and  the  exposure  prolonged  till  the  creature  be- 
fpns  to  change  its  position.  The  realdifBcuIty,  in  the  case  of  liv- 
ing organisms,  is  found  in  the  £w;t  that  all  parts  of  them  do  not  lie 
in  the  same  focas;  this  in  fact  is  one  of  the  most  important  diffi- 
culties connected  with  the  whole  subject  of  microscopic  photo- 
graphy. But  the  introduction  of  a  slight  modification  in  the  or- 
dinary compreasorium,  removes  it  in  many  cases;  the  plate  of 
glass  on  which  the  objects  rest,  instead  of  being  plane,  is  made 
slightly  eonveos,  by  the  use  of  a  spectacle  lens  of  rather  long  focus ; 
objects  to  be  examined  are  placed  near  the  point  of  contact, 
and  pressure  applied  aa  usual,  when  they  are  broogfat  nearly 
into  the  same  plane. 
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Photographs  of  opaque  obfectt  were  obtained  by  concentratjng 
Banlight  on  the  object,  either  with  the  concave  mirror  properly 
mounted,  or  with  the  plane  mirror  and  bulls-eye  condenser. 
The  IJ,  i  and  ^  inch  objectives  were  emploved.  The  color  of 
microscopic  injections  for  this  purpose  should  be  blue  or  white, 
though  with  a  long  exposure  pnotographs  were  obtained  of  yel- 
low injections, 

1  am  indebted  to  Dr.  Wolcott  Gibba  and  to  G.  T.  Strong,  Esq., 
for  valuable  suggestions  relating  to  the  subject  of  this  article. 

As  some  interest  has  lately  been  manifested  with  regard  to 
eye-pieces,  it  may  be  proper  to  state,  that,  in  the  course  of  this 
investigation,  three  eye-piecea  were  cooslructed,  No.  1,  on  the 
generdfHuygbenian  plan,  the  eye  lens  being  an  under-corrected 
achromatic;*  the  distance  between  the  eye  and  field  lens  could 
be  varied  at  pleasure,  as  advised  by  Amici ;  as  a  single  micro- 
scope its  power  was  eight  diameters.  The  general  performance 
of  this  eye-niece  seemw  to  me  somewhat  better  than  that  of  the 
plain  Huyghenian  eye-pieces  with  which  it  was  compared. 

No.  2  was  a  Kellner  eye-piece,  the  distance  between  the  lenses 
could  be  varied ;  alone  it  enlarged  12  diameters.  The  perform- 
ance was  good.  No.  8,  consisted  of  two  under-corrected  achro- 
matic lenses  combined  in  the  Huyghenian  manner;  alone  it 
magnified  25  diameters.  When  used  as  the  eye-piece  of  a  tele- 
scope it  gave  a  pretty  good  image ;  as  a  microscopic  eye-piece, 
it  was  inferior  to  No,  2  m  spite  of  its  superior  otagnifyiog  power, 
except  perhaps  when  useii  with  well  corrected  objectives  of 
large  angular  aperture.  With  all  three  eye  piecee  the  correction 
of  the  objectives  remained  unaltered  in  kina.f 
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Abt.  XXm. — On  some  questions  concerning  the  Coal  Formations 

of  North  Ameriaa.    (Continned  from  p.  25  of  this  vol.) 

By  Leo  Lbbiiuerboz. 

Famiiies,  Gtnera  aad  Species  ofFoitil  Coal  Phnts  in  the  United  States. 
This  general  examination  is  made  for  a  two-fold  purpose. 
First ;  to  see  bow  the  remains  of  fossil  plants  found  in  our  Amer- 
ican coal-measures  agree  in  character?  with  those  of  Europe: 
or  rather  to  find  if  these  remains  of  ours  eannot  give  some  &rUier 
Ught  concerning  species,  genera  and  families  of  coal  plants,  al- 


gbenu    . 

t  After  thi«  article  ««■  In  mint,  I  Teceived  from  k  friend  a  paper  of  Atuu 
H,  Eatoh,  Eeq.  {ProtMdivgt  B.  S.  If.  H^  toI,  viii,  p,  105.)  Mr.  E&ton  hai  devotvd 
Uouelf  «ilh  lucoeM  to  the  production  of  ambrotypu  of  mieroKOpie  oligecti. 
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ready  known  from  Eorope&n  researches.  The  fbanl  flora  is  very 
similar  to  the  history  of  olden  times.  It  is  known  only  by  trae- 
menta  and  these  most  be  connected  by  links  and  repeatedQ' 
elucidated  by  corxeBponding  data,  collected  from  the  mooumeBis 
of  various  nations. 

Second ;  to  present  a  comprehensive  review  of  the  main  &ctB 
known  up  to  toe  present  time  about  our  coal  flora  and  to  estab- 
lish, by  a  critical  comparison,  the  essential  characters  of  the  fami- 
lies, genera,  and  even  some  species  of  our  coal  plants. 
§1.  Fticoida,Brg^ 

Under  tbia  name,  a  number  of  vegetable  remains  of  the  coal 
have  been  formerly  described  and  referred  to  marine  plants. 
Indeed  some  geologists  have  applied  the  term  Fucoidts  to  every 
one  of  those  uncertain  forms,  mostly  stems  and  roots,  which  could 
not  be  referred  to  some  epeciea  known  and  published  before.  The 
Fvxoidxs  are  not  only  very  rare  in  the  true  cool  measures,  but  I 
even  doubt  if  a  single  specimen  of  a  true  marine  plant  has  ever 
been  found  in  these  measures.  At  least  I  have  seen  uone,  and 
all  the  numerous  specimens  sent  to  me  under  that  name  were 
incomplete  fragments,  either  of  stems  or  of  roots,  of  some  trae 
coal  plants.*  Mr.  Brongniart  had  already  remarked  that  all  the 
vegetable  filaments  considered  as  Conffrail^,  like  those  published 
by  Artis  under  the  name  of  HydaUca  and  MyriophyUUa,  were 
roots.  Mr,  Unger  in  his  classiGcation  of  fossil  plants  according 
to  geological  formations,  (Genera  and  species,  page  633),  quotes 
among  Fucoidea  of  the  coal :  Ist.  Chomirilei  Pratvici  (Mor.  cat) 
an  nnaescribed  and  unknown  species,  whose  locality  is  not  even 
mentioned.  2d.  C/iondritea  disnmiUa  (Eichw.)  from  the  moun- 
tains of  Donetzky  in  Kussia.  It  is  publbhed  by  Eichwald  in  the 
Urw.  Russia,  p.  89,  t.  8,  fig.  3,  but  rather  resembles  a  Eymeno- 
phyllHea  than  a  Fucoid.  3.  Chondrites  trichoTnanotdea  Gopp., 
■  Systema  fose.,  t  30,  fig.  26,  a  plant  formerly  described  by  the 
'  author  as  a  TVicfiomaniles  and  which  appears  to  belong  to  that 
section  of  HymenophylUtes  which  I  have  called  Padiyphyllum 
(Penn.  Report).  This  plant  was  found  in  a  kind  of  shafe  called 
by  Mr.  Cloppert  slinkmde  with  remains  of  fishes.  4  and  6.  Fu- 
coidea  Allegkaniejiaia  (Harl.)  and  Fucoides  Brongniarli  (HarL),  both 
belonging  to  the  Silurian  or  Medina  sandstone  of  our  country. 
6.  Rhodormlites  bijitgua  (Eichw.)  from  the  mountains  of  Bussu 
with  Fticoidea  mbtitis  and  Fucoidea  Ueniola  of  the  same  aothor. 
These  two  last  species  are  not  described.  Though  Eichwald  ia 
a  very  good  observer,  we  can  but  suppose:  either  that  his  fonr 
species  of  fucoides  are  fragments  of  coal  plants,  or  that  the  fo^ 
*  We  connnt  oil  them  ntber  mariite  or  fraih  vater  plant*.  The  ooal  planta  n 
Mmarked  before,  had  a  pecaUar  aUare.  Ilks  tbote  of  Uie  pMt  bogi  and  vers  apjm*- 
priatad  to  tlis  formiLtioD  at  the  maL  They  could  Tegetate  Tith  sli^t  modifleitkin 
of  fof DU  either  in  or  out  of  water  and  pnibablj  both  In  mwine  and  &eih  water. 
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znation  where  they  bare  been  fomad  is  not  within  the  true  coal 
form&tiona.  In  his  Jhileau  des  Oenres,  Mr.  Brongniart  mentions 
as  pertaining  to  the  Oarbom/eroTts  period  two  Chondrilea  aod  two 
Amannles.  These  last  two  are  A.  serra  and  A.  daniata  belonging 
to  the  Silurian  of  Canada;  the  two  others  also  pertain  to  the 
transition  formations  inferior  to  the  Devonian. 

I  could  easily  refer  to -fWoitfes  a  number  of  specimens  undeter- 
minable, branches  or  stems  that  look  like  marine  plante.  I 
have  especiallv  a  smooth,  flexuoua,  linear,  apparently  rounded 
branch  about  the  Mh  of  an  inch  broad,  perfectly  equal  in  its 
■whole  length,  resembling  a  piece  of  Grrda  filum  or  of  Zostera 
martna,  found  in  the  shales  of  the  upper  strata  of  the  Kentucky 
coal  measures  with  remains  of  fishes  and  of  marine  sheila.  But 
describing  such  remains  and  referring  them  to  marine  plants 
would  be  only  an  hazardous  hypothesis.  The  stems  and  leaves 
ofsome  plants  of  the  coal  of  Pomeroy  are  covered  with  a  brown- 
ish, thick  epidermis  resembling  the  thick  leaves  of  some  Fucaceoe. 
Sat  this  kind  of  skin  is  mixed  with  remains  of  ferns  and  cannot 
be  referred  to  Fucoidea  without  a  better  proof  than  this  leatheir 
appearance.  Prof.  Gcinitz  does  not  mention  any  Fttcoides  in  bis 
fossil  flora  of  Saxony. 

2.  Funffiiua  (Muthrooms). 

As  &r  as  the  evidence  of  fossil  plants  can  be  trusted,  it  seems 
to  prove  that  species  of  the  mushroom  family  were  living 
dunng  the  period  of  the  formation  of  the  coal.  It  is  especially 
some  of  those  small,  mostly  round  species  of  the  Hypoxylea  tribe, 
that  have  been  found  attached  to  leaves  and  stems  of  fossil 
ferns.  One  of  them  is  described  by  Pro£  Qdppert  (SysL,  p. 
262,  t  S6,  fig.  4),  with  the  name  of  Excipuiiles  Neeaii  on  the 
leaves  of  Hymenophyllitea  Lobelii.  The  same  is  described  again 
by  Geinitz  {YersL  p.  3,  pi.  28,  fig.  13,)  on  the  leaves  of  Sphenop- 
Uris  tridaciiliies.  In  this  last  author  we  have  also,  belonging  to 
the  same  tribe,  a  Depaaiiea  Btibenhorsti  and  especially  the  Qyro- 
mUxs  Ammonia^  Gopp.  This  last  species  is  the  only  one  that  has 
been  found  heretofore  in  our  Coal  measures  of  America  and  that 
I  have  been  able  to  examine.  It  abounds  on  the  leaves,  the 
stems  and  even  the  naked  substance  of  the  shales  overlying  the 
coal  (No.  8)  at  Colchester,  Illinois.  I  have  seen  it  also  on  a  piece 
of  fossil  stem  from  Carbondale,  Penn.  (Specimen  No.  711  of 
Amherst  CoHe^).  It  was  first  named  by  Goppert,  then  de- 
scribed and  figured  by  Germar  (Veral.  fasc,  8,  p.  112,  tab.  39, 
fig.  169]  and  more  recently  by  Geinitz.  It  is  a  small  spiral  body 
about  tne  tenth  of  an  inch  in  diameter,  with  the  spires  progress- 
ively enlarging  and  greatly  resembling  our  Planorhis  parvus  (Say) 
a  small  shell  now  living  in  fresh  water  under  the  leaves  and  on  the 
stems  of  floating  plants.  Its  outer  end,  which  in  the  figures  of 
European  aathots  is  blont  and  obtuse,  appears,  on  our  specimens, 
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abrnpUy  cot  and  hollow,  like  the  mouth  of  a  thick  shelled  mol- 
lusc. It  ia  finely  striated  across;  and  under  a  strong  lens  looks 
like  a  beautiful  small  Ammonites.  From  numerous  cross  sectioDS 
of  good  specimens  of  this  small  body,  I  must  admit,  contrary  to 
the  opinions  of  the  learned  European  authors  who  have  studied 
it,  that  it  is  a  true  shell,  most  probablj  a  species  of  freahvater 
mollusc.  Internally  it  is  hollow,  with  a  hard,  thick,  parietal 
substance,  generally  of  lighter  coJor  than  the  shale.  It  is  true 
that  it  is  often  found  within  the  carbonaceous  matter  of  the 
leaves  and  of  the  stems,  and  thus  would  appear  to  have  lived 
within  the  substance  or  under  the  epidermis  of  the  plants  like 
some  Hypoxykce.  But  at  Colchester,  at  least,  it  is  still  ofteuer 
found  within  the  naked  substance  of  the  shales.  Moreover  if 
it  was  a  shell  living  on  the  stems  and  leaves  of  the  coal,  it  has 
been  of  course  imbedded  by  compression  as  well  in  the  softened 
woody  and  carbonaceous  matter  of  the  plants  aa  in  the  soft  clay. 
Germar  has  already  remarked  that  he  found  it  on  shales,  wiUioat 
any  apparent  connection  with  vegetable  substance.  But  he 
supposes  the  possibility  of  the  destruction  of  all  vegetable  sub- 
stance, e^ccept  that  of  this  small  fungus ;  a  supposition  which  ap- 
pears somewhat  extraordinary.  The  presence  of  fresh  water 
shells  in  the  bogs  of  the  coal  can  not  be  doubted  after  the  re- 
markable discovery  by  Prof.  Dawson  of  a  fresh  water  Pupa  in 
the  coal  fields  of  Mova  Scotia.*  And  the  scarcity  of  these 
molluscans  in  the  coal  measures  is  in  accordance  with  what  we 
see  on  the  peat  bogs  of  our  time,  where  the  number  of  iresh 
water  shells  ia  extremely  limited.  I  can  not  but  say  again  bow 
difficult  and  hazardous  it  is  to  determine  such  small  bodies 
attached  to  petrified  stems  and  leaves,  from  the  impossibility  of 
examining  their  internal  structure  and  of  finding  the  spoiea. 
External  and  variable  forms  exactly  like  small  fungi  are  often 
mere  unorganized  bodies,  produced  by  some  mechanical  or  chem- 
ical  action.  All  the  remains  of  plants  and  even  the  shales  over- 
lying the  semi -anthracite  coal  of  Trevorton,  Penn.,  are  covered 
with  small  round  vesicles,  of  different  sizes,  looking  exactly  like 
^>heria,  and  are  filled  with  a  brown  powder  resembling  spores. 
Sometimes  the  coal  itself  ia  full  of  them.  They  have  probably 
been  formed  by  the  ebullition  of  the  whole  inatter  accidentally 
stopped  during  a  strong  gaseons  emission. 

Another  very  remarkable  fungus,  Polyporitea  BtMrmatmx,  is 
described  by  Ltndley  and  Button  in  the  fossil  flora  of  Great 
Britain,  (vol.  i,  No.  65),  This  species,  or  at  least  one,  freeing 
exactly  with  the  figure  and  desonption  of  the  English  authoi^ 
was  found  in  black  bituminous  shales  overlying  ao.  IB  coal  id 
Johnstown,  Penn,  It  is  an  hemispherical  or  reniform  body, 
marked   with  concentrical  zones,  especially  distinct  near  and 

•  ProDMdiDga  of  the  Oeologicml  Sodaty  of  IiMMkn,  (Dto,  1^  18»>. 
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along  the  margiD.  As  ProC  Lindley  remarked  it:  "it  is  like  one 
of  those  fuDgi  belODging  to  the  genera  Boyus,  Polyponis,  Thele- 
pfiora,  Dcedalea,  &c.,  (our  species  mther  resembles  a  zoned  Boktii^y 
which  attach  themselves  to  their  support  by  one  side,  projecting 
forward  from  it  and  increasing  by  periodical  additions  to  their 
margin,  in  consequence  of  which  that  part  assumes  a  zoned  ap- 
pearance." The  lower  part  of  these  Fungi,  the  Uymenium,  is  a 
more  or  less  thick  compound  of  vertical,  cylindrical  or  angular 
pipes  or  tubes  closely  united  together  and  containing  the  seeds. 
It  separates  more  or  less  easily  from  the  upper  part  or  the  hat 
of  the  Fungus.  Our  American  specimen  is  more  perfect  or 
better  OTeaerred  than  the  two  whicn  have  been  found  in  £ng> 
land.  Two-thirds  of  the  surface  show  the  disposition  of  the 
zones  of  what  I  consider  to  be  the  lower  part  of  the  hat  or  Pileus. 
The  balance  of  the  surface,  just  in  the  middle  of  the  specimen, 
is  occupied  by  what  appears  to  be  a  piece  of  the  undetached 
SymentUTn.  This  part,  which  is  concentrioat  and  exactly  in 
concordance  with  the  zones,  is  even  evidently  zoned  though  leaB 
visibly  than  the  PiUus,  and  formed  of  square,  radiate  and  coq- 
centrical  areolee,  running  around  a  central  point  and  from  it  to 
the  margin.  This  confirmation  can  not  be  compared  to  that  of 
a  scale  of  fish.  It  is  exactly  that  of  a  compressed  and  petrified 
Boletus.  The  celebrated  English  author  was  only  prevented  from 
giving  the  same  decided  opinion  by  the  mark,  on  the  sur&ce  of 
specimens,  of  some  lines  which  are  not  in  accordance  with  Ute  ra- 
dial linea  near  the  margin.  This  appearance  is  probably  caused 
by  the  superiiositiou  and  agglutination  of  some  piece  of  another 
plant.  The  American  specimen  has  nothing  like  it  and  it  re- 
moves the  only  objection  made  against  the  admission  of  this 
species  as  a  true  Fungus  or  mushroom.  The  black  bituminous 
laminated  shales  where  it  was  found  contain  together  with  it 
abundant  remains  of  Lqndodendron,  especially  of  its  leaves  and 
cones. 

2.  Lkhm,  Mosta  and  Liverworti. 

Brongniart  and  other  palseontologists  have  already  remarked 
as  a  peculiar  phenomenon,  the  absence  of  every  trace  of  fossil 
Licheus,  Mosses  and  Liverworts  in  the  old  formation  of  oar 
earth.  A  few  mosses  and  Hepaticse  only  have  been  observed  in 
fbrmations  no  older  than  the  tertiary,*  and  especially  in  pieces 
of  amber  in  Germany.f 

Many  years  ago,  I  found  around  Pottsville,  Penn.,  a  kind  of 
laminated  soft  gray  shales,  splitting  in  thin  lamellse  and  reeem- 

*  Heer't  Flon  tertiai;  HalTBdc*  uid  ilao  Vi^an'  Qaoen;  Simkei'i  Honagt.; 
ud  Broogniart'i  foMil  flora. 

t  U.  Bl  Ooppert  mod  G.  C.  Berendt,  die  in  Bernstein  befindlichen  orgauiubea 
SMte  der  VorwelL— Oeppert  In  Berichte  d«r  Berlinen  Ji^*demj,  IBSt.— Heoga 
BdbMg«nirBMkiteinflm»ind«nSctviftenderN>t.QaelL,tuI>udg.  Bd.6,H.I. 
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bling  pasteboard,  whose  sarface  bears  the  traces  (^  the  remains 
of  very  small,  innamerable  fragments  of  thin  filaments,  mixed 
with  an  indistinct  compound  of  what  appears  to  be  very  small 
detached  oval  leaflets.  At  first,  I  compared  them  to,  ana  foimd 
them  to  resemble  those  indistinct  ibnns  of  leaves  and  stenu^ 
which  are  seen  on  the  aarface  of  the  pieces  of  peat,  when  this 
matter  has  been  formed  by  the  Sph^nacese,  a  tribe  of  the 
Mosses.  I  have  come  again  and  again  to  the  examination  of 
those  peculiar  shales,  expecting  to  find  some  distinct  outline  of 
the  plants  which  cover  them  with  their  remains.  But  nothing 
more  can  be  seen  than  what  I  had  discovered  at  first,  and  this  is 
not  enough  to  authorize  the  conclusion  that  these  remains  an 
those  of  certain  mosses. 

4.  liluxs,  (Fenia). 
The  following  remark  of  Mr.  Brongniart  in  bis  IhNeau  des 
genres,  (p.  16)  is  fiiUj  confirmed  by  the  examination  of  all  the 
specimena  of  foaail-ferns  that  I  have  been  able  to  collect  from 
our  coal  measures.  He  says :  "  that  he  u  satisfied  that  in  the  dasai- 
ficalion  of  fiissil  ferns,  we  must  estabUah  genera  from  the  attentive 
study  of  the  nervation  and  of  its  relation  wUh  the  general  form  of  the 
pinnules  and  of  the  fronds.  That  we  can  not  look  for  reliable  char- 
acters to  the  fructificaiion,  until  il  has  been  possible  to  observe  the 
sporanges  or  fruit-dots  of  the  great  majority  of  the  species, "  &c  The 
number  of  fruiting  species  of  fossil  fema,  found  in  the  coal 
measures  of  the  United  States,  is  already  great  indeed.  But  I 
have  not  been  able  to  observe  in  a  single  case  anything  else 
about  the  fructification,  except  the  position  of  the  spores  rela- 
tively to  the  nerves.  And  tnia,  even,  seldom.  The  true  ohar^ 
BCters  used  for  the  classification  of  the  living  fBrns,  viz.,  the 
form  of  the  firuit-dots,  their  mode  of  attachment  and  their  invo- 
lucre or  Indusium  could  not  be  ascertained  in  a  single  case. 
Among  the  most  remarkable  and  distinct  fruiting  specimens  of 
ferns,  X  have  got  two  at  least,  and  perhaps  three,  which  show  the 
sporanges  separated  from  the  leaves,  appearing  to  be  bom  on 
separate  pedicels,  as  it  happens  in  many  species  of  our  time. 
One  is  Stapkyhpteris  steUata  Laqx.,*  from  the  sub-conglomerate 
coal  of  Arkansas.  Another,  undescribed  represents  small 
bunches  of  round,  fiattened  sporanges,  somewhat  inOated  on  the 
margins,  and  attached  on  a  bipinnately  divided  branch,  on  both 
Bides  of  a  common  narrow  rochis,  resembling  the  medial  nerve 
of  a  Peoopteria.  The  whole  bears  some  resemblance  to  a  fruit- 
ing branch  of  our  common  Botrgchium  Virginicum.  It  might  be 
supposed  from  the  disposition  of  the  sporanges,  which  is  like 
that  of  Aal^ocarpus  Stembergvi,  Qopp.,  that  the  substance  of  the 
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leaflets  supporting  them  has  beea  destroyed  bj  maceration ; 
bat  there  is  no  trace,  of  any  such  substance  and  the  sporanges 
are  at  some  place  iiregulariy  distributed.  A  third  species,  also 
nadeBchbed,  represents  a  few  narrow  leaflets,  the  upper  part  of  a 
pinna,  with  very  strong,  arched,  dichotomous,  reticulated  nerves, 
marked,  in  relief  on  the  stone,  appearing  like  the  supports  of 
sporanges  destroyed  by  maceration.  I  consider  it  as  the  remains 
of  the  fruiting  branch  of  a  Neuropteria.  But  all  these  fruiting 
branches  can  not  be  referred  except  by  mere  supposition  to 
species  of  fossil  ferns  known  by  their  leaves  and  classed  by  their 
nervation.  They  must  be  described  separately  as  fruit  and 
their  relation  to  peculiar  species  of  ferns  can  not  be  mentioned, 
till  they  are  found  in  connection  with  their  leaves. 

Of  course  this  can  not  change  the  views  expressed  above, 
concerning  the  classification  of  the  fossil  ferns,  out  only  force 
the  admission  of  one  or  more  of  those  artificial  and  unreliable 
genera,  which  may  be  eliminated  by  the  discovery  of  better 
specimens  and  with  which  fos^  botany  has  to  be  satisfled  for 
thepresent. 

With  the  exception  of  a  few  species  which  can  be  separately 
classed  as  species  of  doubtful  affinity,  all  our  fossil  ferns  may  be 
contained  in  the  three  following  tnbes:  Ist,  Neuropteridea,  2d, 
PKopteridea,  Sd,  ^henopteridea.  The  great  PaJeeontologist 
Goppert,  in  reviewing  in  his  Qenera  (liv.  3  and  4,  p.  48),  a  for- 
mer classiflcation  of  his  Systema,  has  admitted  two  other  tribes, 
the  Danaeacece  and  the  OleitAeniacece.  But  we  have  not  thus 
far  in  our  coal  measures  any  representative  of  the  first ;  and  our 
species  of  the  second,  like  <Ilev:heniles  arlemucafohua  G5pp., 
(fi^henqpteria  Brgt.,)  belong  by  their  nervation  to  the  i^thenopte- 
ridea.    Both  these  divisions  may  thus  be  left  aside  for  the  present 

Ist  Tribe.    Neuwpleridta. 

The  classification  of  our  American  species  seems  to  necessitate 
a  slight  modification  in  the  subdivision  of  this  tribe  admitted  by 
the  European  author.  I  would  subdivide  it  in  the  following 
genera :  1st,  Noeggeratkia  Sternh.,  2d,  Oydopieria  Brgt,  8d,  Neu- 
ropteris  Brgt.,  4th,  Odontopteris  Brgt.,  and  6th,  Dicthyopteria  Gutb. 

Ist,  Noeggeratkia  Sternb.  This  genus  was  first  established  by 
Sternberg,  Vers.  p.  28  for  the  description  of  the  figure  of  its 
plate  20tn ;  then  by  a  more  appropriate  description  page  88,  and 
definitively  page  SiSth  of  his  4ta  book  where  he  limits  aa  follows 
the  genus  of  uncertain  affinity:  Caudex  igtiotta;  rami  tcretes, 
pennam  anserinam  cequantes,  lignescentes ;  folia  allema,  approcci- 
maiOjobovaia,  ramum  basi semi-amplexantia,  apicepectinato-dentata, 
integerrima.  The  author  does  not  mention  the  nervation,  but  his 
description  ia  completed  and  somewhat  modified  by  Mr.  Goppert 
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who  in  bis  Genera  (liv.  6  and  6,  p.  107),  has  described  another 
specimeD  of  Sternberg's  species,  Noe^gerathia  foUioaa:  and  fixed 
the  genus  thus:  Fi-ondea petiolaUx,  ptnnattx;  pinrue  obm/ato^unei- 
formes  vel  oiovaicB,  ia.terU>u3  petioU  appUcitis  temi-amplexicaulea, 
nervi» numerosia  teneribus,  ptemmque simpUciinu ab imaoasi adaca^ 
denlibua  percuraa*  Ooppert  then  describes  two  new  species  of 
this  genus :  N.  obliqua  and  A''.  Btinertiana,  The  €gnre  of  both 
represent  only  part  of  much  longer  leaves  than  those  of  Stem- 
berg's  species.  These  leaves  lacerated  on  one  side  have  an  ap- 
pearance far  different  from  that  of  the  Ferns,  to  which  nevertheleffi 
Mr.  Giippert  refers  this  genus.  Brongniart,  in  hia  Tableau  des  gen- 
rea  has  described  again  this  NoeggeraUiia  ftlioaa  and  from  the  sim- 
ple pinnate  form  of  the  frond,  the  rigidity  of  the  leaflets  and  the 
mode  of  nervation,  he  compares  it  to  a  palm  or  rather  to  the 
American  Zamia.  He  has  thus  made  a  separate  familv  of  the 
Noeggaralhia,  and  places  it  between  the  Oiccuiue  and  the  Qm^ereie. 
This  Family  coutams  only  two  Genera :  Noeggerathia  and  Pydino- 
phyUum,f  this  last  one  replacing  the  FlaheUaria  of  Stembei^  or 
rather  including  only  FlaheUaria  horassifolia  Stemb.  Mr,  Geinitz 
in  the  Verateinenmgen,  &c,  has  apparently  admitted  Brongniart's 
views.  He  places  the  family  of  the  Noeggercdhia  with  the  Dico^Ie- 
doQous  plants  having  the  same  two  Genera  and  refers  to  Noeg- 
^erafAtaanumberof  fossil  fruits  of  the  G«nus  ^Aaicfocanms.  This 
variety  of  opinion  and  uncertainty  of  the  characters  of  both  the 
genera  NoeggeraUtia  and  Oordaites,  is  perplexing  indeed.  But  I 
uiink  that  the  examioatioa  of  our  American  specimens,  referred 
to  these  Genera  may  help  to  fix  their  true  characters  and  p]ac& 
It  is  evident  that  both  the  species  published  in  the  report  of 
the  State  Geological  Survey  of  Pennsylvania  as  NoeggemAia 
minor  and  Jf.  obtuaa,  are  true  Noeggerathia,  according  to  the  de- 
scription and  the  figure  of  Sternberg's  species.  They  correspond 
not  only  with  Sternberg's  and  GK>ppert'B  description  oi  the 
genus,  but  with  the  remark  of  Brongniart  about  the  nervation 
and  the  rigidity  of  the  leaves.  The  oninch  figured  on  plate  1 
fig.  10,  shows  that  these  plants  were  at  least  bipinnatcly  di< 
Tided.  Since  the  publication  of  this  report  I  have  had  oppor- 
tunitiea  to  examine  better  specimens  of  the  same  species  and 
especially  have  lately  received  from  Prof.  J.  D.  Dana  of  New 
Haven,  the  figure  of  a  splendid  specimen  of  Nbeggeraihia  obtuaa, 
found  in  the  old  Bed  Sandstone  of  Montrose,  Penn.,  by  Bev. 


.    .  a  piAiMt^M  simplieiiiu  a 

tliaH  of  IfotmtraVtm  foliota  when  tha  nem 
of  oourM  much  diride  in  ucendmg. 

t  Tba  geoui  ■«  wrongly  ancribwl  to  Qdppsrt  by  Oeimti  in  his  Vtrttttntrvrngm, 
A&ip.  40.  In  ths  TaiUtai  dti  ptnrei,  bj  Mr.  Broagniart  (pub)l*hed  in  lS49).th« 
aathoT  ottkblishai  the  germt  Pyc/inophi/llutn  for  raplacing  FlabtUaria,  Ur.  O^pert 
Admitted  it  only  in  18fi2.  Bron^iart'*  genus  hu  eTen  tbe  priority  over  Oeriaiui 
propoaad  by  Uiig«r  in  1860.  But  this  lut  Dame  (hould  be  praserrod  ■■  awdl 
n>aril«d  compliment  to  Corda  who  hM  m  oduintblj  daacribed  and  figand  tha 
FMiOaria  boratu/dtia  (Stemb.). 


L.  Lesquereux  on  the  Coal-FormaHona  of  the  United  States.   SOI 

Henry  A.  Eiley.  It  shows  the  upper  part  of  a  frond  with  three 
oblique  pinnce  somewhat  retiexed  from  their  baae  and  the  pinnules 
or  leaves,  broadly  oral  or  reniform,  the  upper  one  flabellate,  all 
Darrowed  to  the  base  and  pinnately  attached  on  both  sidea  of  the 
rachia  by  a  narrow  decurnng  base.  The  point  of  attachment  of 
the  leavea  is  just  as  I  have  ngnired  it  in  my  report,  This  splen- 
did specimen  has  evidently  the  general  outline  and  the  appear- 
ance of  a  fern  and  at  once  puts  aside  Brongniart's  surmise  that 
the  simply  pinnate  form  of  the  leaf,  &&,  show  it  to  be  anali^oua 
to  the  Zam,\tB. 

On  the  other  aide,  I  have  been  able  to  £nd  in  the  Anthracite 
basin  of  Pottsville,  a  stem  of  Gordaitea  with  some  of  the  leaves 
attached  to  it  It  agrees  exactly  with  the  one  figured  by  Corda 
though  less  well  preserved  and  entire.  It  is  a  simple  stem, 
about  half  an  inch  thick,  bearing  numerous  long,  ribbon-like, 
clasping  leaves,  spirally  placed  around  it,  marked  with  sharp, 
narrow,  parallel,  mc»tly  simple  nerves.  The  leavea  are  scarcely 
narrowea  at  the  base  and  thus  nearly  linear ;  but,  as  I  have  seen 
it  many  times  and  as  Corda's  figure  shows  it,  the  leaves  near 
the  top  of  the  stem  become  shorter  somewhat  narrowed  at  the 
base,  spathulate-oblong,  just  of  the  same  form  as  both  the  leaves 
of  Noeggeralhia  obliqua  and  Noeggerathia  Beinertiana  figured  in 
Goppert's  Genera,  I  will  not  say  that  Goppert's  species  are  not 
true  species  or  belong  to  the  same  CordaHes  as  ours ;  but  I  believe 
that  all  those  broken  leavea  described  by  Goppert  as  Norggeraikia 
ought  to  be  referred  to  the  genus  Gordaitea  and  removed  from  the 
Fern-family.  I  think  that  the  genus  Noeggerathia  should  be 
characterized  as  follows:  Frond  bipinnaUly  divided.  Pinna,  long, 
linear,  oblique,  jiesruoua;  pinnules  aitemately  and  pinnatelif  placed  on 
both  sidea  of  the  rachis,  enlarged  above,  obovate,  obcordate  or  reniform 
triangular,  narrowed  at  the  base  and  oUiquely  attached  to  the  rachis 
hy  a  narrow  aometimea  alighdy  decurrent  baae.  Nervea  equal,  numer- 
ous, emerging  from  the  base  and  forking  in  ascending.  To  this  genus 
thus  limited  I  would  refer  Noeggerathia  foliota  Sternb.,  N.  minor 
Lsqx,,  N.  obtuea  Lsqx.,  N.ftabeltata  ?  LI,  and  Hutt,  N.  Boeksckiana 
Idqx.,  Oyclopleria  disaecta  Gopp.,  C.  kyhemtca,  C.  McOoyanaf 
C.  JackaoniDo-Vfa.,  with  some  other  C^rfopterw  with  a  narrow  angu- 
lar base  and  even  perhaps  Odontopteria  imhricata  Gdpp.  If  we 
except  of  these  species  Noeggeralhia  ftalellata  and  N.folioaa  both 
of  the  lower  coal,  the  first  of  England,  the  second  of  Bohemia,  all 
the  other  species  pertain  to  the  Old  Ited  Sandstone  and  thus  the 
botanical  classification  very  well  agrees  with  the  geological  distri- 
bution. For  this  reason,  especially,  I  doubt  if  Noeggerathia  cunei- 
folia  Brgt.,  of  the  Permian  of  Russia  belongs  to  this  genus,  or  it 
may  be,  as  I  have  remarked  it  formerly,  that,  as  this  species  is 
found  with  a  Lepidodendron,  its  geological  horizon  has  not  bees 
exactly  marked. 
Am.  Jotra.  Sol— fiicom  Bbukb,  Vol.  ZZXU,  No.  OS.— 6m.,  ISdL 
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To  the  genus  Oordaita  thus  chBTacterized :  item  simple,  annulafe 
or  marked  by  the  persistent  base  of  the  leaves  ;  leaves  simple,  clasping 
at  the  base,  long-linear,  fnarked  by  simple,  equal,  parallel,  rarely  fork- 
ing nerves: — I  would  refer  all  those  ribbon-like  leaves  so  abuDdant 
in  our  coal  measurea,  and  generally  found  in  broken  {ragmeots. 
Noeggeralhia  palmaformia  Gopp.,  recently  found  in  the  coal  fields 
of  Illinois,  N.  Beinerlianafao^p.,  Kovata,  K  abscissa,  N.dichotpma, 
If.  tenuistriaia,  N".  Bruckeriana,  K.  crassa,  all  species  of  the  same 
author  are  referable  to  Chrtlaiies.  At  least  as  much  as  can  be 
seen  from  the  figures  that  mostly  represent  fragments  of  leaves.* 

2.  CyclopterisBrgt.  By  somewhat  extending  the  definition  of 
the  ^nu3  Gychpteris,  it  would  be  easy  to  place  in  it  most  of  the 
species,  if  not  lill,  of  the  genus  Noeggerathia.  But  the  name  of 
this  last  genus  has  the  priority  to  that  of  the  former,  and  more- 
over the  fine  descriptive  name,  Cyclopteris,  represents  a  kind  of 
leaves  far  difierent  from  those  to  which  Stembera  applied  the 
name  of  Noeggerilhia.^;  At  Bret,  it  contained  a  number  of  species 
established  for  isolated  round  leafiets  which  a  more  carefal  ob- 
servation showed  to  belong  to  species  of  Neuropteris.  As  the 
relation  of  species  of  Oyclopteria  to  species  of  Neuropteris  is  not 
easily  ascertained,  firongniart  made  for  these  doubtful  forms  a 
new  genus  with  the  name  of  Nmhropieria.  Numerous  American 
specimens  have  furnished  satisfactory  evidence  of  the  identity  of 
most  of  the  species  of  Nmhropteris  with  some  species  of  Neurttp- 
leris  and  Odoniopteria.  They  are  mostly  lai^,  round  leaflets, 
placed  at  the  base  of  the  pnmary  pinnie  at  the  point  of  union 
with  the  common  rachis  or  sometimes  pinnules  or  leaves  of  an 
abnormal  form,  placed  on  the  common  rachis  between  the  primary 
pinnae  or  even  on  the  pinnse,  between  leaves  of  a  normal  form. 
We  can  thus  eliminate  the  genus  Ifephroptcria  and  refer  to  Ntiu- 
Topteris  the  species  formerly  belonging  to  it.  I  can  scarcely  refer 
any  American  species  to  the  genus  Cyclopteris,  as  it  has  been 
limited  by  Brongniart  in  his  Tableau  dea  Genres:  frond  simple, 
pedicellate,  symmetrical,  round,  cardifom  or  Jtabellale,  entire  or  ided, 
without  traces  of  medial  nerve,  all  the  nerves  coming  out  from  the 
basis  of  the  leaf  and  diverging  in  dividing  or  forking  to  the  border. 
I  have  found  only  a  small  incomplete  specimen  of  Chfcloj^eris 
flabellata  Brgt.  It  is  no  longer  in  my  possession  and  I  am  nn- 
able  to  say  if  it  represents  exactly  the  European  species.  I  know 
nothing  more  of  it  but  what  is  said  on  p.  865  of  the  Beport  of 
the  Pennsylvania  survey. 

S.  Neuropteris  Brgt.  The  celebrated  Goppert  bad  in  his 
Sgstema  admitted  a  new  genus,  Adiantiiea  for  a  number  of  these 
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species  intermediate  between  (h/cloplerit  and  Neuropleris.  But  in 
his  Genera,  liv.  6  and  6,  p.  90,  he  puts  the  classification  aside  and 
admits  Brongniart's  genua  CychpterU  with  some  modification,  so 
as  to  place  in  it  a  number  of  species  which  I  consider  true  species 
of  Neuropterie.  Indeed,  the  essential  character  srparating  his 
genus  Ch/clopteris  from  Neuropleris  is,  for  the  former,  the  nerves 
emerging  from  the  base  of  the  leaves  and  flabellately  diverging 
and  dichotomous  in  ascending ;  while  in  the  genus  ^irurop(«is, 
the  medial  nerve  is  marked  from  base  up  to  Above  the  middle 
of  the  leaves  and  disappears  near  the  summit.  Now,  it  is  certain 
that  a  number  of  our  Newopieris  have  for  the  same  species  the 
two  kinds  of  nervation  that  characterizes  Goppert's  genera.  In 
Neuropleris  kirsuta  I^qx.,  the  long  leaves  are  generafiy  strongly 
nerved  up  to  the  middle ;  while  the  round  leaflets,  attached  at  their 
base,  as  also  the  upper  leaves  of  the  pense,  which  become  simple, 
have  all  their  nerves  fiabellate  from  the  base  without  a  trace  of  a 
middle  nerva  Neuropterie  Clarksoni  Lsqx.,  bears  on  the  same 
pinn ffi  two  kinds  of  leaves,  the  one  longer,  narrower  and  strongly 
nerved  in  the  middle;  the  others  shorter,  broader,  with  all  the 
nerve  flabellate  from  the  base.  This  Neuropleris  appears  to  be 
the  American  representative  o{  Neuropleris  aurimlata  of  Earope, 
essentially  differing  from  it  by  the  strong  medial  nerve  that 
marks  some  of  its  leaves.  In  Neuropleris  Loschii  Brgt.  so  com- 
mon in  our  coal-fields,  the  medial  nerve  appears  only  with  the 
larger  leaves  of  the  inferior  secondary  pinnce.  In  Neuropleris 
Jksorii  Iaqz.,  again,  the  leaves  attached  to  the  primary  pinnse 
are  marked  with  a  strong  medial  nerve,  ascending  nearly  to  the 

Eaint,  while  a  number  of  leaves,  attached  on  the  primary  rachis, 
ave  not  only  all  their  nerves  flabellate  from  the  base,  but  are 
enlarged  in  outline  and  take  the  form  of  Oydopieru.  All  our 
species  of  Neuropleris  show  the  same  variety  of  nervation.  Ac- 
cordingly, I  think  that  it  would  be  more  convenient  and  rational 
at  the  same  time,  to  fix  the  genus  Neuropteria  as  follows:  Frond 
pinnalely,  hi-  or  tri-pinnately  divided;  pinnules  or  leaves  of  various 
forms,  round,  oblong,  oval,  mostly  entire,  sometimes  lohed,  cut  or 
fringed,  attached  to  the  rachis  only  by  the  middle  point  of  their  hose. 
Medial  nerve  sometimes  distinct  and  vanishing  oAove;  secondary 
nerves  numerous,  either  obliquely  emerging  from  the  medial  nerve  or 
fiabeUateJrom  the  base,  all  arched  and  dicholomous.* 

4.  Odontopleris.  The  only  essential  character  which  separates 
this  genua  from  the  former  is  that  in  Odontopleris  the  pinnules  or 
leaves  though  separated  from  each  other,  are  attached  to  the 
rachis  by  their  whole  base  or  by  the  -greater  part  of  it.  The 
nervation  is  very  variable;  the  nerves  either  running  from  the 
whole  base  and  straight  as  in  Odontopleris  Schlolheimii,  or  emerging 
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from  an  enlarged  base,  flabellate,  dicbotomou3,  and  arched  as  ia 
tbe  larger  leaves  of  OdonCopCeris  Alpina,  Sterub.  This  last 
epecies,  a  beautiful  one,  has  been  lately  found  in  the  Anthracite 
coal  meaaurea  of  Rhode  Island,*  togetner  with  a  number  of  our 
common  coal  plants,  mostly  the  species  characteristic  of  No.  3d 
and  No.  4th  coal.  Our  specimens  are  far  more  complete  than 
any  of  those  published  in  Europe.  The  frond,  tripinnately  divi- 
ded has  the  primary  pinoEe  very  obliquely  separating  from  the 
common  broad,  narrowly  and  equally  striated  rachis.  The 
secondary  pin n SB  are  alternate  and  open  or  perpendicular  to  the 
rachis.  The  leaves  or  pinnules  of  the  lower  pmnse  are  disttDCt, 
somewhat  distant,  oblong,  obtuse,  slightly  scythe-shaped  outward, 
one  to  two  inches  long,  attached  to  the  rachis  by  two-thirds  of 
the  rounded  base.  In  the  upper  part  of  the  frond,  the  secondary 
pinnse  are  shorter  and  their  leaves  or  pinnules  are  also  mnca 
shorter,  reniform  or  ovate,  sometimes  united  together  by  the 
decurrent  base,  the  terminal  pinnule  is  very  long,  oval-lanceolate, 
obtuse.  Generally  the  pinnules  are  shorter  on  the  upper  side  of 
tbe  pinnfB,  a  character  already  slightly  marked  in  Sternberg's 
figure.  The  leaves  of  the  lower  pinnse  have  exactly  the  nerva- 
tion of  the  genus  CycU^teria  of  Goppert  or  of  the  Neuropteria  with 
flabellate  nervation.  On  the  upper  pinnce,  the  leaflets  even  ia 
the  same  pinna  have  either  a  flabellate  nervation  from  the  middle 
of  the  base,  or  more  generally  the  nerves  emerge  from  the  rachis 
along  the  whole  base  of  the  leaflets,  thus  showing  that  the  apetues 
is  a  true  Odontopteria,  aa  Geinitz  has  remarked  it. 

Large  specimens  of  Odontopteria  Schhtheimii  Brgt.,  obtained 
from  our  coal-measures,  show  that  this  species  found  only  in 
fragments  In  Europe,  is  tripinnately  divided.  The  primary  pin- 
nn  about  one  foot  long  are  lanceolate,  half  open ;  the  secondary 
ones  are  linear,  pinnately  lobed  with  the  lobes  round  or  oval, 
united  together  near  the  base  or  distinct.  In  this  species  as  in 
the  upper  pinnse  of  Odontoptena  Alpina,  the  first  leaflets  near  the 
point  of  attachment  of  the  rachis  are  generally  distinct  and  their 
nerves  run  out  from  a  point  in  the  middle  of  the  base  of  the 
leaflet  and  not  along  the  whole  base  as  in  the  other  divisions. 

Another  fine  and  remarkable  species  of  Odontopteria  was  also 
found  recently  in  connection  with  No.  IB  at  Murphysboro,  IlL 
It  is  Odontopteria  helerophyUa  Lsq!£.,  {in  MSS.  report  of  the  GeoL 
State  survey  of  Illinois,  pi.  2,  fig.  2  to  5).  The  frond  appears 
bipinnately  divided.  Pinnce  lanceolate  in  outline  or  coraate~ 
ovate.  Pinnules  or  leaves,  either  entire,  obovate-obtuse  decor- 
rent  on  the  rachis,  becoming  broader,  shorter,  cuneiform-oval 
near  the  base  of  the  pinnae ;  or  elongated,  diversely  lobed,  with 
unequal,  linear-long,  or  short-Ianceolate-oval  divisions;  terminal 

*  I  am  indBbted  for  tba  oommunication  of  ■  tioe  ipeeimen  of  it  to  Mr.  Jamea  B. 
CUrk  of  Hewpott,  B.  L 
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picQiile  large,  deltoid,  obtuse,  alternatelv  lobed  on  each  Bida. 
Nerves  sharplj  marked,  inflated  near  the  base  two  or  three  times 
forked ;  in  the  decurreat  leaflets,  the  nerves  are  also  a  litUe 
decurrent  along  the  rachis ;  in  the  other  leaflets  they  run  out 
from  the  whole  base. 

5.  Dictyopteris  Gutb. — This  genns  bo  well  characterized  bj  its 
nervation  has  still  but  one  representative  species,  abundantly 
found  in  the  whole  extent  of  our  coalflelds,  Dictyopteris  obliqwi 
Bunb,  The  form  of  the  leaves  is  variable  like  their  size.  The 
upper  pennsB  are  onl  j  pinnately  lobed  and  the  lobes  separated  to 
the  middle,  and  short  and  nearly  round. 

Colambiu,Ohio,  JQI74, 18S1. 
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Art.  XXIV, — OfaervaHoM  upon  ^Freezing  of  Water  at  thePaa' 
aaic  Chemicai  Works,  Newark,  N.  J. ;  by  Abtemas  Bigelow. 

One  of  the  furnaces  having  been  stopped  in  the  early  part  of 
the  month  of  Jan.,  I860,  the  cistern  for  cooling  acid  before  it  is 
bottled,  became  frozen  on  its  surface  about  two  inches  deep.  The 
cistern  was  within  the  building  and  near  the  side  of  it  The 
weather  but  moderately  cold.  On  the  side  farthest  from  the  build- 
ing the  water  had  oozed  up  through  and  overspread  the  sur&ce, 
fdowly  freezing  at  the  same  time.  Attracted  by  the  appearance 
of  this  portion  of  the  ice,  I  examined,  and  found  it  composed  of 
plates  or  laminse  lying  one  against  the  other  obliquely  to  the  sur^ 
lace  of  the  water.  The  masses  of  plates  were  also  at  varions  an- 
gles to  each  other,  leaving  many  open  spaces  of  regular  forms,  a,b,e, 
fig.l, whose  faces  were  beautifully  , 

smooth  and  perfect,  meeting  be- 
low from  their  obliquity.     The 
origin  of  each  mass  of  plates  be- 
ing independent  of  the  others, 
and  extending  from  below  ob- 
liquely upwards  in  three  or  four 
different    directions,    a    cavity 
would  consequently  be  left  be- 
tween the  divergent  masses,  (fig. 
1).    These  lamina  were  free,  ex- 
cept below,  BO  that  a  kn..e  thrust  1 
underneath  lifted  them  out  sepa-  = 
rately.     Also  as  often  as  the  - 
thumb  was  applied  with  pressure 
to  their  upper  edges,  the  lines 

would  disappear  and  the  ice  at  .    ,       ^ 

the  place  o/Jr5snre  look  solid,  ■■•■'' ""  """KUSr' ""  ~*" 
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wliile  moifltare  oozed  oat  on  the  surface ;  but,  on  the  instant  of 
its  removal  the  plates  regained  their  appearance  and  position ; 
showing  that  there  were  intervening  spaces  filled  with  water. 
The  extent  of  surface  was  about  two  square  feet. 

Directing  the  water  to  be  drawn  off,  I  left  it  till  the  next 
morning,  when,  the  cold  having  increased,  the  ice  was  fuand 
solid  and  transparent,  the  lines  obliterated  and  the  cavities 
remaining.  The  next  day  was  warmer,  the  ice  began  to  melt, 
and  the  plates  were  again  apparent,  less  perfect  than  before  but 
defined  and  so  loose  as  to  crush  under  the  least  pressure. 
Wherever  it  was  still  firm,  pieces  often  a  square  inch  in  extent, 
broken  off,  frequently  showed  a  brilliant  iridescence.  The  irides- 
cence was  in  the  structure  and  appeared  to  be  from  the  sur&ce 
of  a  plate  not  in  the  same  plane  with  the  series  adjoining  it 
When  seen  edgewise  it  presented  a  well  defined  line  like  a  £ne 
crack,  but  no  separation  could  be  made  bj  a  knife  any  more  in 
that  than  in  any  other  direction. 

A  few  days  after,  I  found  the  water  in  the  urn  on  the  top  of 
the  office  stove  frozen  except  a  central  cavity,  A  fire  had  been 
made  and  the  ice  began  to  melt  On  the  top,  at  the  centre,  the 
plates  were  visible,  but  imperfect  from  the  melting.  Taking  out 
the  mass  and  hold-  3, 

ing  it  up  10  the 
lignt,  the  mner  sur- 
face was  beautifully 
marked  throughout  I 
with  strong  lines 
at  similar  angles  to 
each  other  as  ex- 
isted in  the  plates 
above  first  mention- 
ed, but  crossed  by 
finer  lines  invaria- 
bly at  an  acute  angle,  forming  rhombs  whose  angles  were  slightly 
Tounded.    Fig.  2. 

I  looked  daily  for  these  appearances,  as  I  passed  back  and 
forth,  for  nearly  a  mile,  between  the  canal  and  the  river,  and 
frequently  dunng  the  mild  weather  of  the  succeeding  winter 
months  observed  the  facts  mentioaed  in  the  first  case,  witb  this 
difference,  that  when  the  cavities  were  apparent  in  tbin  ice  formed 
as  usual  on  the  surface  of  the  water,  tne  sides  diverged  down- 
ward, being  the  reverse,  in  position,  of  those  mentioned  in  case 
first  When  water  freezes  rapidly,  the  originating  centres  must 
be  many,  the  series  of  plates  of  small  extent,  the  cavities  filled 
up,  a  homogeneous  mass  formed,  and  no  sign  of  its  structure 
apparent  untd  tiie  slow  thawing  of  spring  reveals  it,  as  we  shall 
soon  show. 
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Agtun,  one  moniirig  in  Febroaiy,  stepping  down  to  the  edge 
of  the  river  I  noticed  glistening  particles  of  ice  upon  chips  and 
sticks  in  great  abundanoe,  which  proyed,  on  examination  with  a 
magnifier,  to  be  hexagonal  hopper-formed  bodies  upon  small  icy 
pedestals.     The  diameter  across  the  top  of  the  hexa-  8- 

gon  was  about  one  line.     The  form  was  Tery  perfect 
and  beautiful,  with  fine  lines  running  around  as  if  ^ 
they  were  the  diTJaions  of  the  crystaTline  layers,  as 
is  shown  in  the  accompanying  magnified  dj^wiog. 
Fig^  8.  _- 

During  the  month  of  February,  masses  of  ice  were  piled  up 
along  the  shore  above  the  reach  of  the  tide,  and  after  exposure 
to  the  warm  sun  of  that  month,  lost  their  vitreous  transparency 
and  became  nearly  snowy  white.  Their  surface  was  divided  up 
into  irregular  or  oval  forms  separated  by  grooves,  and  lines  ran 
through  their  thickness,  like  toe  joinings  of  a  compact  mass  of 
irregular  crystals.     "When  a  4. 

large  mass  was  thrown  or 
let  fell  upon  another  mass  of 
ice  it  broke  easily  into  in- 
numerable crystals.  These 
crystals  are  irregular  and  can 
be  called  such  only  to  distin- 
guish their  general  appear- 
ance, but  almost  uniformly 
show  the  obliquity  men- 
tioned above. 

One  such  moss,  fig.  4,  had  j 
in  the  large  divisions  on  ite 

surface,  oval  spots,  separated  by  depressions  due  to  more  rapid 
melting  in  the  joinings.  They  struck  me  as  parallel  to  the  second 
case  mentioned  above,  except  in  this  case  the  angles  are  com- 
pletely rounded  off  by  melting. 

The  noticeable  points  in  these  &cts  seem  to  be,  1.  That  water 
in  freezing,  under  favorable  conditions  of  temperature,  forms 
plates  containing  between  them  thin  layers  ot  water.  Why 
these  water  layers  do  not  freeze  at  such  temperature  I  am  unable 
to  tell,  unless  the  air  bubbles  of  the  parts  crystallized  are  driven 
into  the  intervening  spaces  and  there  confined,  preventing 
the  water  layers  from  losing  heat  so  rapidly.  Whatever  be 
the  reason  of  its  higher  temperature,  the  same  cause  enables 
those  layers  when  frozen,  to  melt  more  easily  than  the  plates, 
even  to  the  depth  of  many  inches.  If  the  idea  be  correct  that 
the  water  layers  contain  numerous  minute  air  bubbles,  then  the 
sua  light  in  passing  through  the  ice,  must  give  up  accumulating 
heat  to  these  bubbles,  like  the  sun  shining  into  an  air-tight  glass 
globe.  But  whatever  the  cause,  this  method  of  freezing  and 
thawing  accounts  for  the  manner  in  which  the  ice  of  the  great 
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lakes  and  other  large  bodies  of  water  breaks  tip  in  the  spriog. 
The  presumption  is  that  all  ice  formtag  oq  water  ia  produced  in 
the  same  nuuiner.  But  at  a  veiy  low  temperature,  the  crystalli- 
zing centres  are  so  man;  and  the  freezing  of  the  plates  and 
interreQing  spaces  so  rapid,  that  tlie  process  could  not  be  dis- 
(anguished.  Yet  all  field  ice  from  this  latitude  to  the  arctic 
regions  breaks  up  in  the  same  manner,  by  fitst  becoming  poroos 
or  "rotten."  I  would  ask,  can  the  snows  of  the  glaciers  when 
turning  to  ice,  go  through  such  a  process  of  crystalliziDg,  aod 
can  it  have  anything  to  do  with  its  supposed  plasticity? 

2d.  The  uniform  obliquity  of  its  plates,  the  rhombic  marldiiga 
in  case  2d,  and  the  oyat  spots  in  the  last  ca%  indicate  a  rhombo- 
hedral  form  ia  the  ultimate  crystals. 

Whether  obserrations  similar  to  thrae  have  been  made  by 
others  I  do  not  know,  but  they  interested  me  and  led  me  to  make 
the  accompanying  drawings,  and  also  stereoscopic  pictores  of 
some  ice  masses  which  hod  lain  exposed  for  many  days  to  the 
action  of  warm  sun  light  I  had  intended  to  renew  these  ob- 
serTatioDS  last  winter,  but  circumstances  prevented  me  fitun 
doing  fio. 


Abe.  XXV. — Sbte  on  the  probable  Age  of  the  White  LimestOTU,  at 
Sussex  and  Franklin  Zinc  Mines,  New  Jr^sey.  Id  a  letter  to 
Profe.  J-  D.  Dana  and  Benj.  Sillimaw,  Jr. ;  by  Geohgi  H. 
Cooke,  Fro£  (^Chemistry,  Ac,  New  Brunswick,  N.  J. 

Dear  iSirs, — At  oar  late  visit  to  Franklin  Furnace,  Sossez  Co., 
N.  J.,  I  had  the  pleasure  of  pointing  out  to  you,  the  faithfulneea 
of  Yanuxem  and  Keating's  original  description  of  the  geol<^cal 
occurrence  of  the  rocks  of  that  locality ;  and  the  correctness  of 
&eir  conclusion,  that  the  white  and  blue  limestones  found  there, 
are  of  different  ages.  Since  their  description  was  written  it  has 
been  asserted  that  the  white  limestone  is  of  the  same  age  as  the 
blue  limestone,  though  changed  in  appearance  by  metamorphio 
action. 

Being  confident  that  the  &cts  cited  prove  the  correctness  of  the 
former  concluaioQ  and  the  consequent  incorrcctneas  of  the  latter, 
I  qaote  portions  of  the  paper  which  bear  upon  the  above  points. 

The  original  article  ia  published  in  the  Journal  of  the  Academv 
of  Natural  Sciences,  Philadelphia,  vol.  ii,  p.  277,  and  is  entitleo, 
"On  the  Geology  and  Mineralogy  of  Franklin,  in  Snsaez  Co., 
N.  J.,  by  L.  Yanuxem  and  Wm.  H.  Keating."  They  say,  "The 
whole  country  to  a  great  distance  is  composed  of  what  may  be 
considered  as  sienite.  .  .  .  The  sienite  of  Franklin  is  found  in 
beds  or  layers  of  variable  thickness,  running  in  a  direction  aa^ 
allel  to  that  of  the  ridge  firom  the  N.E.  to  the  aW.  ...  The 
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layers  or  beds  incline  to  the  S.E.,  dipping  nnder  at  an  angle  of 
about  80°.  Subordinate  to  this  sienite  are  found  limestone, 
gneiss,  and  greenstone.  .  .  .  The  liraestone  forms  a  bed  without 
any  apparent  parallel  seams  or  divisions,  and  is  peculiarly  char- 
acterized by  its  eminently  crystallized  structure,  consisting  of 
large  straigbt  lamellar  masaeE,  confusedly  aggregated.  .  .  .  It  ia 
of  a  fine  white  color,  presenting  in  some  instnoces,  a  pearly  lostre, 
slightly  chatoyant.  ,  .  .  The  direction,  inclination  and  dip  of  this 
limestone  are  tbe  same  as  those  of  the  aforementioned  sieuite, 

"Next  to  the  sienite,  but  evidently  of  a  later  formation,  is 
found  a  mass  of  grauwacke  of  no  great  thickness.  This  grau- 
wacke  is  generally  fine  grained,  of  a  light  gray  color ;  the  frag- 
ments, as  well  as  the  cement  which  connects  them,  appear  to 
belong  to  quartz.  It  is  found  on  the  north  Bide  of  the  ridge  in 
tbin  beds  or  Jnvera,  directed  from  the  N.E.  to  the  S.W.  and 
dipping  to  the  N.W. ;  this  grauwacke  is  evidently  of  posterior 
formation  to  the  sienite,  and  must  have  been  formed  after  the 
surface  of  this  rock  had  undergone  those  changea  which  we  at 
present  observe  in  it ;  for  instead  of  presenting  a  parallel  stratifi- 
cation, it  is  found  inclining  in  a  diametrically  opposite  direction, 
and  covering  the  edges  or  crest  of  the  layers  of  sienite.  The 
grauwacke  and  its  mode  of  superposition  can  be  well  observed  oa 
the  road  from  Franklin  to  Dr.  Fowler's  (house)  at  about  a  quarter 
of  a  mile  below  the  furnace;  it  is  covered  by  a  blue  limestone 
which  rests  upon  it  in  parallel  superposition;  this  limestone  is 
found  in  layers  or  beds  of  variable  thickness;  its  color  is  a  pals 
gray  sometimes  of  a  deeper  gray  passing  into  blue;  its  texture  is 
compact  or  sabsaccharoidal ;  near  th^  grauwacke  it  is  slaty." 

A  locality,  where  the  meeting  of  the  two  rocks  is  plainly 
exposed,  is  on  the  left  of  the  road  passing  from  the  tavern  at 
Franklin  Furnace  to  Col,  Fowler's  and  but  a  few  rods  froni  the 
former  place.  The  gneiss  will  be  seen  dipping  at  an  angle  of 
76°  to  the  S.E.  and  the  sandstone  (grauwacke)  which  has  the 
Lthological  appearance  of  Potsdam  sandstone,  lying  immediately 
on  the  upturned  edges  of  the  gneiss  and  dipping  at  an  angle  of 
46°  to  the  N.W.  The  strike  of  the  two  rodcs  is  different; — thfl 
sandstone  being  16°  or  20°  more  to  the  &.E.  and  N.E.  than  th« 
gneiss.  The  sandstone  is  as  near  as  I  can  judge  from  its  limited 
exposure  not  more  than  SO  feet  thick;  the  slaty  limestone,  which 
lies  upon  tbe  sandstone,  is  somewhat  thicker;  perhaps  70  or  80 
ieet  thick,  and  then  comes  a  cherty  limerock  of  great  thickness. 
Ko  fossils  have  been  found  in  this  vicinity,  either  in  the  limestone 
or  sandstone.  Dr.  Kitchell,  Superintendent  of  the  late  Geol.  Sur- 
vey of  New  Jersey,  recognized  the  unconformability  of  the  gneiss 
and  the  blue  limestone  and  in  his  Annual  Report  for  1855,  p.  188 
and  onwards,  refers  to  several  lo<j^ities  where  this  caD  be  seen. 
Vvw  BnntwKV,  S.  J,  Jul;  !,  ISfll.  ' 
JUL  JoDK  Bai.— Sicon  Snni,  Tol.  XXXp,  N(x  tC— Sm..  ItBL  ' 
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4.  On  the  Jelion  of  Nitric  Acid  on  Pieranue  Add. 

On  this  point  very  conflicting  statements  have  been  madeL 
G-irard,  and  Pu^h,  respectively  state  that  picric  acid  is  reprodaced 
by  the  ojtydation  of  picramic  acid  by  nitric  acid.  A  Emitlar 
statement  is  made  by  Kolbe  in  hia  Lehrb.  d.  Org.  Cfaemie  (au- 
thority not  given).  In  a  paper  published  several  years  since,  on 
picric  acid,  I  expressed  a  similar  opinion.  On  the  other  hand 
Wohler  stated  that  his  nitrohcematic  acid  (now  known  to  be 
identical  with  picramic)  was  not  reconverted  to  picric  acid  by 
the  agency  of  nitric  acid.  Gerhardt  too,  in  quoting  the  first 
opinion  puta  a  note  of  intemigation  after  it,  as  if  to  express  a 
contrary  conviction.  These  differences  of  opinion  have  induced 
me  recently  to  re-examine  the  subject  and  nave  led  to  the  con- 
clusion that  the  substance  formed  is  not  identical  with  picric  acid 
The  following  were  the  reactions  observed. 

Picramic  acid  readily  dissolves  in  strong  nitric  acid  to  a  dark 
brown  solution.  By  15  minutes  boiling  this  becomes  clear  bright 
red.  If  then  saturated  with  potash,  quantities  of  nitrate  of  pot- 
ash crystallize  out,  with  much  brown  varnish,  but  no  trace  of 
ptcrate.  Afler  one  hour's  boiling  the  color  of  the  Bolntion  is 
considerably  lighter — the  results  much  the  same. 

After  four  hours  boiling  the  color  of  the  liquid  wm  bright 
yellow.  It  was  evaporatediu  thewaterbath  and  gave  a  crystal- 
line substance  mixed  with  much  resinous  matter.  To  remove 
this,  it  was  dissolved  in  as  small  a  quantity  of  cold  water  as  pos- 
sible, filtered  and  mixed  with  half  its  bulk  of  strong  sulphuric 
acid.  On  cooling,  acrystalline  reddish  yellow  substance  separated 
which  might  easily  be  taken  for  picric  acid  mixed  with  resinous 
impurity.  But  neutralized  by  ammonia  and  heated  with  snlphy- 
drate  of  ammonia  it  gave  no  indications  of  the  presence  of  picric 
acid.  Tested  with  cyanid  of  potassium  the  resufts  were  the  sameL 
By  spontaneous  evaporation  of  the  solution  of  the  substance  in 
ammonia,  fan-shapea  groups  of  hair  brown  needles  were  ob- 
tained. Analysis  of  these  showed  conclusively  that  they  oon- 
siaied  of  oxame  of  ammohia  disguised  by  organic  matter. 

After  eight  hours  boiling  the  liquid  was  pale  straw  yellow  and 
by  evaporation  on  the  water  bath  yielded  a  sabsUince  dissimilar 
from  the  former,  bright  yellow,  and  colored  intensely  deep  red 
by  cyanid  of  potassium  after  previous  stipersatnratioa  with 
ammonia.  But  treated  with  sulpnydrote  of  ammonia,  it  gave  no 
indications  of  the  prodactton  of  otood  red  pioramate.  but  beoame 
greenish  brown  with  production  of  a  greenish  precipitate.  The 
presence  of  oxalic  acid  oould  not  be  detected. 
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These  experiments  appear  to  me  to  leave  no  doubt  tbat  picric 
acid  is  not  formed  by  the  action,  either  brief,  or  prolonged,  of 
nitric  acid  on  piurarnic  acid,  bat  that  resinoiia  subsbincea  are 

ftroduced,  accompanied  afler  a  time  by  oxalic  acid,  wliich  at  a 
ater  stage,  suGfers  decomposition  itself  All  of  these  substances 
are  however  produced  io  very  small  amount,  the  greater  part  of 
the  conatituenta  of  the  picric  acid  passing  off  in  volatile  aecom- 
position  products. 

5.  On  the  PrtparatioH  »^  Pkramie  Aeid. 

We  are  generally  directed  to  dissolve  picrate  of  ammonia  in 
alcohol,  saturate  with  ammonia,  and  then  with  sulphjdric  acid. 
These  saturations  are  tedious  and  troublesome,  and  as  picrate  of 
ammonia  is  but  sparingly  soluble  in  alcohol  much  of  the  latter 
13  consumed,  aud  the  solutioua  are  very  bulky.  The  following 
process  will  be  found  greatly  preferable. 

Picric  acid  (which  is  very  soluble  in  strong  alcohol)  is  dis- 
solved  in  cold  alcohol,  and  excess  of  sulphydate  of  ammonia 
added.  The  liquid  then  only  requires  to  be  evaporated  over  the 
water  bath,  the  residue  to  be  exhausted  with  boiling  water,  fil- 
twed,  and  treated  with  acetic  acid.  The  picramic  acid  obtained 
in  this  way  is  very  pure,  and  the  quantity  large.  In  one  experi- 
ment where  the  quantities  were  Weighed,  over  63  per  cent  of  the 
weight  of  the  picric  acid  consumed  was  obtained.  If  too  little 
Bulphydrate  be  used,  picrJQ  acid  remains  in  the  mother  water 
from  which  the  picramic  acid  crystallizes,  and  may  be  recovered 
by  precipitating  with  carbonate  of  potash. 
Phitldstphia,  July  IS,  1861. 


Abt.  XXVTI.— On  the  Production  of  new  Goloring  MaUera  hy 
Decompoaitinn  of  Ifilronapihaline  and  DinitronajmOiaUne ;  by 
M.  Carey  Lea,  Philadelphia. 

a-) 

In  the  process  for  preparing  naphthylamine  by  the  action  of 
acetic  acid  and  iron  on  nitronaphthaline,  the  nitronaphthaline 
is  placed  in  a  retort  with  iron  filings  and  aeetie  acid,  and  after 
the  first  action  has  passed  ofE^  the  contents  are  heated,  a  receiver 
attiiched  and  hot  Ive  is  added  to  disengage  the  naphthylamine. 
But  if  a  well  cooIeJ  receiver  be  attached  at  tho  outset  of  the  ope- 
ration and  if  heat  ba  applied  for  some  time  before  the  addition 
of  the  caustic  alkali,  a  liquid  passes  over  which  exhibits  the 
following  reactions. 

It  h^  a  p^le  reddish  color  and  exhales  the  disgusting  odor 
of  naphthylamine.     The  pale  reddish  color  becomes  pale  violet 
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by  addition  of  mineral  acids.  If  it  is  placed  in  an  open  capsule 
and  heated  on  the  sand  bath  with  addition  of  dilute  Bolptinrie 
acid,  the  pale  violet  color  gradually  deepens  in  intenatj  to  rich 
blue  purple.  After  a  time,  a  black  ctystalline  precipitate  falls 
which  mufit  be  separated.  The  brown  ultrate  by  further  heating, 
again  becomes  nch  purple  and  deposits  a  further  quantjty  of 
precipitate.  But  eventually  the  liquid  becomes  muddy  brown 
(A)  and  yields  no  more  of  the  precipitate. 

This  latter  is  produced  at  best  in  extremely  small  quantity, 
and  sometimes  scaroely  appears  at  all — a  grain  or  two  is  all  that 
can  be  obtained  from  60  or  more  gramms  of  nitroaaphthaline. 

The  properties  of  this  very  interesting  and  beautiful  substance, 
as  far  as  could  be  determined  from  the  very  aeanty  amount  ob- 
tained for  examination*  were  as  follows.  As  caught  on  the  filter, 
it  constituted  nearly  black  needles  with  a  most  brilliant  golden 
green  glitter.  After  being  dissolved  in  alcohol,  it  was  obtained  as 
a  dark  red  powder,  whicn  when  placed  on  glass  and  a  platinum 
spatula  drawn  a  few  times  over  it,  gave  a  bright  green,  almost 
met&llic  reflecting  surface,  contrastmg  strongly  with  the  red 
powder  around  it. 

It  dissolved  somewhat  readily  in  alcohol  coloring  it  an  in- 
tensely deep  blood  red.  The  addition  of  a  very  small  quantity 
of  sulphuric  or  nitric  acid  brought  this  throaga  a  succession  of 
shades  as  the  quautity  of  acid  increased,  Qrst  ruby,  then  crimaoR, 
then  rich  purple  and  Anally  blue  purple,  all  of  the  richest  shades, 
and  so  intense  as  to  require  great  dilution  to  render  the  soliitioD 
at  all  transparent  The  substance  exhibits  considerable  resist- 
ance to  acids.  The  alcoholic  solution  acidulated  with  sulpbnric 
acid  may  be  boiled  without  destroying  the  color;  if  nitnc  acid 
be  substituted,  the  solution  by  boiling  becomes  pale  straw  color, 
possibly  an  ef^ct  of  the  reaction  of  the  nitric  acid  on  the  alcohol 
present, 

Tbe  production  of  a  red  color  by  alkalies  and  a  blue  by  acids 
is  becoming  characteristic  of  a  large  number  of  organic  coloring 
matters  Amongst  these  are,  the  coloring  matter  obtained  by 
Church  and  Perkins  from  tincture  of  madder;  by  the  resinous 
body  obtained  by  Schiff  in  the  spontaneous  decomposition  of 
nap u thy  1  urea;  by  the  body  obtained  by  Church  and  Perkins  from 
nitrosonaphthaline  ;t  by  carotin,  as  observed  by  Dr.  Hosemann  ;t 
by  a  blue  coloring  matter  obtained  from  picric  acid  described  by 
myself.  The  frequency  of  this  reaction  is  constantly  increasing 
as  we  become  better  acquainted  with  organic  coloring  matters. 

*  Much  to  the  s.uthor'e  rsgret  he  wu  nbligad  to  dideontlnna  th» 
cnnwausnce  of  aa  unexpluMd  njurioiu  eSoet  upoo  bi*  heilth  hj  du 
uaphthylaininB. 
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The  substance  which  I  have  here  described  would  doubtless 
be  valuable  as  a  dye  if  it  could  be  obtained  in  auffioient  quantity, 
for  the  richness  of  its  colors  leaves  nothing  to  be  desired,  but  it 
is  only  a  secondary  product  in  the  reaction  which  produces  it 
Until  it  can  be  obtained  in  sufficient  quantity  to  admit  of  its 
constitution  being  determined,  I  propose  to  call  it  loauaphthine, 
&om  tor  a  violet^ 

(2.) 

If  the  muddy  brown  liquid  mentioned  at  (A)  in  the  2d  para- 
graph be  treated  with  liquid  ammonia,  brown  flakea  separate. 
If  tliese  be  treated  with  dilute  sulphuric  acid  and  bichromate  of 
potash  they  become  black.  They  then  do  not  dissolve  in  water 
or  alcohol,  but  dissolve  in  dilute  nitric  acid  to  a  deep  violet 
solution,  greatly  iuforior  however  in  color  to  the  solution  of 
ionnaphthine.  This  substance  may  possibly  be  identical  with 
that  described  by  M.  Dn  Wildesf  and  obtained  by  him  by  oxyd- 
ating  napthylamine  by  means  of  nitrate  of  mercury. 

(S.) 

If  the  solution  of  dinitronaphthaline  in  alcoholic  ammonia 
be  heated  with  solution  of  sulphite  of  ammonia,  the  red  solution 
assumes  a  rich  deep  rose  color,  &r  richer  and  more  brilliant  than 
the  original  solution,  I  have  not  as  yet  been  able  to  isolate  this 
substance. 

Dinitronaphthaline  is  as  fruitful  in  colored  derivatives  as  sni- 
line.  Treated  in  solution  in  alcoholic  ammonia  with  stannous 
chtorid,  it  yields  a  fine  blue.  Roussin's  "artificial  alizarine" 
affords  fine  shades  of  purple,  the  reaction  is  obtained  with  great 
ftcility.  Hofmann  and  Wood's  ninaphtbylamine  as  I  have  ob- 
tained it  varies  from  copper  to  sealmg  wax  red,  but  does  not 
aeem  to  me  likely  to  be  valuable  as  a  aye.  Roussin's  alizarine 
will  no  doubt  be  very  much  so. 


Abt.  XiVIlI. — 77ie  Primordial  Zone  of  Ttxas,  with  descrtptiona 
of  New  Fossils;  by  B.  F.  Shdmaed. 

In  the  appendix  of  Dr.  Fcrd.  Rcemer's  volume  of  Explorations 
in  Texas,  published  in  1842,  we  find  a  notice  of  Trilobites  and 
other  fbssils  from  the  valley  of  San  Saba  river,  which  are  refer- 
red by  the  author  to  the  epoch  of  the  Lower  Silurian  Bystem,  ' 
and  subsequently  in  his  S^reidebildanye/i  von  Texas  published  in 
1852,  Pro£  Rcemer  has  given  a  more  extended  description  of 

*  The  •pMituen  of  this  oev  oaloring  matter  vhich  Mr.  Lea  hw  MQt  to  u*  tuataioi 
■11  U  MT*  or  its  baaaty.— Em. 

t  B«p.  ila  Chinia  appliquAa,  Mai,  ISBI,  p.  17!,  M.  du  Wildet  ia  ia  error  in  top- 
poaing  tint  k  raaetiaa  vhldi  ha  h>i  obtaJMd  ia  the  firat  iiittiiiii^  of  ■  npradactios 
of  an  origUwl  bodj  from  «  nitro-aabititatioa  compouod. 
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tbese  foasiU  illustrated  with  ex^ccllent  figures.  For  one  of  tbe 
trilobites  Boemer  proposed  tbe  genus  Pterocephalia^  which  appears 
to  be  Dearlj  related,  if  not  identical  with  OonorephalUea  of  Zen- 
ker, aaother  and  unnamed  species  possesses  all  the  characters  of 
Dikelaxphalus  of  Owen,  while  a  third  erroneouslj  figured  as 
the  tail  of  the  latter  is  evidently  the  head  of  an  Arioneltua.* 
It  is  Bcarcelj  neceasanr  to  inform  palseontolo^sts  that  these 
genera  are  confined  exclusively  to  the  Primordial Zone^  to  wbicb, 
indeed,  Mr.  Barrande  has  alread;  referred  the  Texan  stratiL, 
basing  his  opinion  upon  the  evidence  afforded  bj  the  work  of 
Boemer,  last  cited. 

We  have  no  further  account  of  the  Primordial  rocks  of  Texas, 
until  1859,  when  the  present  writer  published  a  notice  of  tbeir 
discovery  in  Burnet  county  (Trans.  Acad.  Sci.,  St  Louis,  vol.  i,  p. 
673,)  in  which  their  parallelisni  with  the  Potaidam  sandstone  and 
Calciferous  sand  group  of  Jowa,  Wisconsin  and  Minnesota  and 
the  magnesian  limestone  series  (in  part)  of  Missouri  was  indicated. 

Furtner  explorations  have  shown  that  the  Primordial  rocka 
with  their  characteristic  fauna  are  spread  over  considerable  areas 
in  the  counties  of  Burnet,  San  Saba  and  Llano,  and  that  they 
also  extend  into  McCulloch,  Mason  and  Lampasas,  and  as  com- 
paratively little  is  known  respecting  their  lithological  and  pain- 
oniological  features  in  this,  their  most  southern  outcrop  hitnerto 
recognized  on  the  American  continent,  I  propose  in  tbe  present 
paper  to  give  a  brief  description  of  them,  drawn  from  a  some- 
what careful  study  of  their  characters  at  a  number  of  localities 
visited  by  the  Geological  Survey. f 

The  Primordial  Zone  of  Texas  may  be  described  as  a  series  of 
light  colored,  pure  and  impure  dolomites,  limestones,  chert,  cal- 
careous and  silicious  sandstones,  gritstoaq^  and  conglomerate, 
presenting  an  aggregate  thickness  of  from  eight  to  ten  hundred 
leet,  and  separable  into  two  well  marked  divi^iions,  of  which  the 
superior  represents  the  Calciferous  sand  group  and  the  iaferior 
the  Potsdam  sandstone  of  the  northwest. 

These  rocks  are  based  on  reddish  feldspathic  granite,  very 
similar  in  lithological  character  and  composition  to  the  granite, 
which  occurs  in  the  region  of  the  Iron  Mountain  of  Missouri, 
and  they  are  sacceeded  by  even-bedded,  hard,  brittle,  remarka- 
bly close-textured,  pure  limestone  and  alternating  beds  of  very 
compact  dolomite,  sometimes  elegantly  variegated  with  delicate 
flesh-colored  cloudings.  This  formation,  some  of  the  beds  of 
which  resemble  lithographic  limestone,  has  received  the  name 
of  Burnet  marble,  and  may  possibly  represent  the  Bird's-eye 
limestone  of  the  New  York  series.     The  fossils  hitherto  discov- 

*  It  iRnrfb  me  pleuura  to  KckanwledKa  here,  thiit  in  thara  eKplorntiooi  I  ban 
bwoi  materiill;  wUtwl  by  Prof.  W.  P.  RiJdell  at  tha  Texiu  Qwihigioil  Sornj. 
f  Bcemei'a  lonilt  won  iouod  id  Iba  San  Saba  Talley,  McCulloch  eoimtj. 
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ered  in  it  are  chiefly  Orthooeraa  and  &raparollti«,  bat  the  few 
specimens  we  fauve  found  are  so  badl^  preserved  that  they  aro 
almost  useless  for  the  purpose  of  ideotiiying  the  age  of  the  for- 
mation. 

OALorriROTB  Sand  Geo  up. 

This  formation  lies  immediately  beneath  the  Burnet  marble 
and  consists  of  oalcareo-magnesian  iimestone,  nearly  pure  lime- 
stone and  chert     The  usual  characters  of  the  group  may  be 
understood  from  the  following  sections: — 
.  Section  of  faUs  of  Deer  Creek,  near  Colorado  Biver,  Bomet 
Co.:— 

No.  1.  Light-colored  calcareo-magnesian  limestoDe  with  much 
chert,    -  -  -  -  40  ft. 

**    2.  Alternation!  of  light  gray,  thict 'bedded,  compact  and  sub- 
granular,  calcareo-magnesian  limestone,  and  nearly  pure  wbite, 
coaraely   crystalline   Time«tone,   often   bandtomely   variegated 
with  pink  and  purple.     The  upper  beds  are  more  compact  and 
of  finer  texture  than  the  lower,         ....     209  ft 

"    3,  Very  hard,  light  gray  dolomite  with  a  pink  tinge,  fi7  ft. 

At  Marble  Falls,  Colorado  river,  just  below  the  mouth  of  Flat  Rock 
creek,  we  have  an  interesting  section,  shoning  the  connection  of  the 
Catciferons  snnd  gronp  with  the  overlyiug  formations  thus : 
No.  1.  Dark,  Carboniferous  Limestone  nith  Productaa  eeniire- 
ticulatus  (}]  Chonetes,  Zaplirentis  and  numerous  remains  of 
Crinoidea,  -  -  -  -  -  -        46  ft. 

"    2.  Alternations  of  nearly  pure,  biittle  limestone  and  dolomit« 
(Burnet  Marble),  -  -  -  -  -  90  ft. 

"    8,  Thickbedsof  very  hard,  brittle  limestone  (Burnet  Marble),     ffS  ft. 
"    4.  Calciferons    sand    group,  consisting    of  light  and  dark 
gray,  compact  and  fine-grained  dolomite,  in  beds  from  one  to 
«z  feet  thick,     -  -  -  -  -  -  80  ft. 

At  UornioD  Mills,  on  Hamilton  creek,  five  miles  above  its  conflvenca 
with  the  Colorado  (Burnet  county)  we  find  the  following  section,  sliow- 
iog  the  junction  of  the  formation  under  notice  with  the  Potsdam  sand- 
stone : — 

Ko.  1.  Massive  beds  of  sub-cryatalline,  calcareo-magnesian  lime- 
stone, variegated  with  brown  and  purple  and  farming  rongh 
olifis,   -  -  -  -  -  -  -  290  ft 

"    2.  Gray  micaceous  sandstone,  made  up  of  fine  gnuos  oeroent- 
od  with  argillo-calcareous  matter,  -  -  -  -Oft. 

Thus  characterized  the  Calciferona  sand  group  of  Texas  is 
laiKely  dereloped  in  the  counties  of  San  Saba,  Llano,  McOul- 
loon,  Menard,  Mason  and  to  a  limited  extent  in  Lampasas.  Its 
presence  may  in  general  be  recognized  bj  the  rough  and  pictur- 
esque appeuance  of  the  country  where  it  preraila. 
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Along  the  Colorado  for  some  diataoce  aljoTe  the  month  of 
Brady's  creek  and  throughout  the  whole  coarse  of  the  latter 
stream  in  San  Saba  county  and  Deer  Creek  in  Burnet  county, 
thia  formation  is  characterized  by  hif^h  castellated  and  moral 
escarpmentn,  which  are  strikingly  similar  in  their  appearance  to  the 
\i\aS&  of  8d  or  Lead  Ikaring  Atagneaian  Limttfoue  of  the  Osage, 
GaMooade,  and  Niangua  in  Missouri  and  those  of  the  same  geolog- 
ical age  {Louxr  J^agiinian  LimesUme)  that  escarp  the  upper  Missis- 
fiippi  in  Iowa,  Wisconsin  and  Miimesota.  In  the  distncts  drained 
by  the  brnnches  of  Morgan's  creek  in  Bnrnet  connty,  and  toward 
the  head  of  Wallace  creek  and  various  other  points  in  die  soathem 
part  of  San  Saba,  the  formation  contains  much  chert,  both  com- 
pact and  in  the  form  of  large  rough  cellular  masses  with  cavities 
coated  with  brilliant  crystals  of  druzy  quarts.  The  beds  are 
also  not  unfrequently  traversed  in  various  directions  by  spar 
veins.  In  fact  they  present  all  the  characters  of  the  productive 
lead-bearing  rocks  of  Missouri  and  are  of  the  same  geological 
age.  It  in  therefore  not  at  all  improbable  that  valuable  depowts 
of  lead  will  be  found  within  the  districts  underlaid  by  these 
strata  in  Texas. 

FoanU. — In  the  chert  beds  of  the  formation  we  have  found  at 
a  few  localities  Pleurotomaria,  OpIiiUia  and  OrthoceraUtes  identical 
with  species  discovered  by  Prof.  Swallow  and  the  writer  in  the 
8d  Magnesian  Limestone  of  Missouri.  No  fossils  have  yet  been 
found  in  the  calcareous  beds  of  the  formation  in  Texas. 

FOTSDIM    SANDiTOHX. 

This  important  division  of  the  Primordial  zone  in  Texas  has 
a  thiokneas,  estimated  at  not  less  than  five  hundred  feet    The 
sections  given  below  taken  by  the  writer  in  Burnet  county,  ■» 
sisted  by  Dr.  W.  P.  Eiddell  and  S.  Heron,  Esq.,  will  serve  to 
show  the  character  of  the  different  beds  thtit  constituu  the  mass. 

Section  at  a  small  creek,  five  miles  N.W.  of  the  town  of  Burnet : — 
Ho.  1.  Boft,  chftlkr  limestone  nith  well  marked  ereUceous  foMib,    SO  ft, 
"    3.  Gray  and  bluish  gray,  hard  limeatone,  of  a  sandy  teitu re, 
in  beds  from  a  few  inubes  to  a  foot  thick,  and  containing  Ario- 
ntUut  {  Batkynnu  (.')  planHt,  Batkyurut  deprttnu,  Cantrdla 
sp.,  Ortlui  Coioradotntu,  Ortkit  sp.  t  IH»ana  mieroieopiea  and 
MHffula  ip.t      -  -  -  -  -  81  ft. 

"    8.  Mottled  gray,  purple  and  greenish,  earthy  and  sab^rystal- 
line  limeslooe,  with  aiCernRting  baods  of  siliciona  limestone — 
contains  the  same  fo»ila  as  No,  2,     -  -  -  -       4S  ft. 

"    4.  Slope  with  projecting  ledges  of  No.  8,  -  -  SS  h. 

"    6.  Slope,  -  -  -  -  -  -  -       31  ft. 

"  6.  Schistose  coarse-textured  limestone,  made  np  of  cirstal' 
line  particles  and  abounding  with  fragments  of  trilmla^ 
chiefly  AriontUuM,  -  •  -  -  -  30  ft. 
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Seotiou  taken  about  one  mile  south  of  tiie  preceding  at  bead  of  Clear 

No,  I.  OretaceouB  strata  in  horizoutal  beds,      -  -  -    110  ft. 

"  2.  Slope,  covered  with  conglomerate,  composed  of  pebbles 
of  sandDtone  and  caloiferous  sand  roclb:,  rather  6rtnly  cemented,  12  fL 
"  8.  PoWUm  sandstone,  consisting  of  thin  layers  of  variegated 
green,  gray  and  purplish,  sandy  limestone,  with  bands  of  dolo- 
mite and  silico-calcsreous  rocfe  interst ratified.  Some  of  the 
beds  are  highly  charged  with  trilobites,  of  which  the  most 
common  are  Arionellui  Texantu,  Diieloctphalus  Bcemeri  and 
Conoeephalitu  BHUngti,  -  -  -  -  40  ft. 

"  4.  Highly  ferruginous  silicious  sandstone,  composed  of  fine 
grains,  loosely  cemented,  parsing  downwards  into  coarse  grit- 
stone and  conglomerate.     The  upper  beds  contain  Lmffula  and 

Oboliu{?) 60  ft. 

"    S.  Flesh-colored  granite,  intentratified  with  Teina  of  milky 
quartz,  -  -  -  -  -  8  fl. 

Section  near  mouth  of  Morgan's  creek : — 
Tfo.  1.  Coarse-textured,  variegated  purple,  green  and  brown  ]ime- 

stone,  sod  and  crumbling  readily  to  sand,     -  -  -      £2  ft. 

"    2.  Qreenish  and  gray  calcareotis  sandstone  made  up  of  fine 
graina,  -  -  -  -  -  -  -  8  ft. 

"    3.  Slope,  with  projecting  ledges  of  white,  green  and  gray 
limestone  with  Gonoctphalites  SilUnffri,  Agnoslut  Cotoradoen' 
tit  and  Arionellui,  ------    27^  ft. 

**    4.  Thin  beds  of  calcareo-silicious  limestone  with  same  trUo- 
bitei  S3  Ho.  3,    -  -  -  -  -  -  60  ft. 

"    6.  Brown  ferruginous  sandstone  with  lAnrfula,       ■  -       60  ft. 

"    6.  Flesh-colored  granite,  -  -  -  -  110  ft, 

The  beat  exhibitions  of  this  group  of  rocks  occar  in  the  regioa 
of  Morgan's  creek  and  its  tributaries  in  Burnet  county.  The 
remarkable  elevation  in  this  region,  known  as  the  "  Tatur  Hill" 
is  composed  of  this  rock.  This  hill  is  of  truncated  conical  form, 
and  rises  to  the  height  of  two  hundred  and  eighty-four  feet 
above  the  adjacent  valley.  The  Potsdam  sandstone  is  also  finely 
displayed  in  the  southern  part  of  San  Saba  county  and  around 
the  margins  of  the  granite  districts  in  Llano.  Near  the  Kranite 
the  strata  are  in  places  highly  metamorphosed  and  distui^d  as 
in  the  Colorado,  near  the  mouth  of  Slick-Rock  creek,  Burnet 
county,  where  they  are  inclined  at  an  angle  of  nearly  46°. 

The  fauna  of  this  division  of  the  Primordial  Zone  of  Texas  is 
very  analagous  to  that  of  the  Potsdam  sandstone  of  Iowa,  Wis- 
consin and  Minnesota.  I  have  not  been  able  to  discover  any 
species  common  to  the  two  districts  but  most  of  the  eenera  are 
identical.  Thus  in  the  Texan  beds  we  have  found  DUeeloctpka- 
lua,  Bathyurus,  Arionallus,  ConocephaHtet,  At/nostvs,  lAngida, 
Diacina,  OrUiia,  ChmereUa,  Obolua  and  Capvlua,  all  of  which 
Am.  Joub.  Scl— SacoHD  Suubs,  Vox.  XXXn,  Ha  95.— Sift.,  isai. 
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genera  have  been  discovered  in  the  Primordial  sandstonee  of  the 
nortbweat  except  Agnoftjis  and  Camerella. 

Compared  with  the  Primordial  rocks  (Quebec  group)  of  Point 
Levi,  Canada,  recently  ao  well  described  by  the  Canailian  geolo- 
giats,  the  Texan  strata  may  be  placed  on  a  parallel  with  the  beds 
provisionally  designated  as  A*  by  Sir  W.  E.  Logan  (this  Jour., 
vol.  xxxi,  p.  216).  The  propriety  of  this  reference  will  become 
apparent  by  comparing  the  above-mentioned  Texan  genera  with 
the  following  Hat  of  fossils  given  by  Logan  as  occurring  in  A*  at 
Point  Levi,  viz: — Orthis,  Leptena,  Camerella,  Lingala,  Disuina, 
Agnostus,  CoQocephalitea,  Arionellus,  Dikelocepbalus  and  Bathy- 
urua.* 

DtMcripluma  ef  Ntw  Speeiea. 

TRIL0BITE8. 
AgTtoitut  Coioradoentii,  n.  sp. 

Head  small,  nearly  circular,  coovex,  length  and  breacltJ)  nearly  iqatil, 
sarrounJed  with  a  narrow,  neatly  defined,  flattened  bonier,  between 
which  and  the  dorsnl  furrows  is  a  small  regularly  convex  surface.  Gla- 
bella convex,  narrow-oonical,  must  elevated  poeieriorly,  occupying»carcely 
two-lhirds  the  total  length  of  the  head,  and  not  quite  as  wide  as  one  of 
the  cheeks.  A  single  transverse  furrow  situated  near  the  front  dividw 
the  glabella  into  two  unequal  portions,  and  at  the  base  on  either  side  ia 
a  small  triangular  lobe.  The  glahella  is  ctrungly  separated  from  thft 
cheeks  and  front  border  by  a  deep  furrow. 

Length  of  bead,  010  of  an  inch. 

A  single  example  only  of  this  species  has  come  under  my  obaerratioo. 
It  bear^  a  close  resemblance  to  A.  orion,  a  species  recently  dencribed  by 
Mr.  Billiup  from  the  Primordial  limestone  of  Point  Levi,  oppoMte  Que- 
bec The  A.  CotoradoeiuU  is,  however,  a  much  smaller  spt^ies,  the  gla- 
bellar furrow  ia  situated  much  nearer  the  apex  and  there  is  no  Sasura 
eiteuding  from  the  glabella  to  the  anterior  margin,  as  occura  in  the 
Canadian  species. 

Found  in  Burnet  county,  near  mouth  of  Morgan's  creek  associated 
with  Gmoetphalites  Billingti  and  Arioaelliu  depretiut. 

AriaruUiu  (Balhyvrvt)  Texanut,  n.  sp. 
Head  large,  approaching  semicircular,  wider  than  long ;  glabella  some- 
what regulaily  convex,  conical,  distinctly  separated  from  the  atdea  and 
front  by  a  deep  groove ;  neck  furrow  distinctly  impresxed  on  the  eidei 
and  nearly  obsolete  in  the  middle;  border  in  front  of  the  glabella  broad, 
occupying  about  one-third  the  entire  length  of  the  head,  and  marked 
posterior  to  the  middle  with  a  deep,  and  rather  wide,  transverse  furrow, 
which  ia  parallel  with  the  front  margin,  and  has  three  deep  tnujsveree  cau; 
anterior  to  this  furrow  is  a  broad,  smooth  space  sloping  from  the  front 

*  Tike  gemM  BalAjntntt  of  Bniingi  appetre  to  ma  t»  be  dnuly  reUled  to  Ortpi- 
tphalta  of  Owen,  aod  both  prsMOt  muiy  pointi  of  iCMiabUiMe  to  JrioMtiw  of 
Bursoda. 
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maigiD  to  ibe  furrov,  A  line  drftwn  tranaveraely  acroK  the  middle  of 
the  glabella,  if  extended  would  pass  nearljr  through  to  the  ceatre  of  the 
eyea.  Tlia  facial  anlure  paMea  lorw&rd  from  the  inner  anterior  corner  of 
the  eye,  nearly  parallt<l  wirli  the  aiis  of  the  body,  until  it,  reaches  a  point 
opposite  the  exlrtmiiy  of  the  furrow  i/f  the  front  margin,  thence  obli<)uely 
forwards  and  inwards  to  the  front  edge;  behind  the  eye  it  turns  sud- 
denly outwards  and  slightly  backwards  aud  cuts  the  posterior  border  near 
the  genal  angle. 

Pyifidium  short  and  iiomewhat  raaasire,  subelliptical,  axis  approaching 
semioylindrical,  elevated  above  the  Interal  lobeii,  as  wide  as  one  lateral 
lobe,  and  occupying  about  two-thirds  the  length  of  the  pygidluni; 
rings  four,  separated  by  deep  furrows;  posterior  margin  gently  arched 
in  the  middle  and  armed  on  either  side  with  a  long,  curved,  diverging 
spine  (about  eight  lines  long) ;  lateral  lubes  gently  convex,  tegmettts 
iodistiucL 

Locality. — This  is  the  largest  species  of  the  genus  I  have  seen.  It 
oociir*  ia  coarsely  crystalline  Timestuue  of  the  age  of  the  Potsdam  sand* 
atone,  at  the  head  of  Clear  creek,  Burnet  county. 

Arionelhu  {Bathyurtu)  plcmiu  (n.  sp.). 

Head  rather  Intge,  approaching  semlcirctilHr,  moderalely  elevated, 
having  a  wide  border  in  front,  which  elopes  from  the  gUbellttr  furrow  to 
the  front  margin.  Glalwlla  convex,  oblong,  separated  from  the  cheeks 
and  front  by  a  sltallow  furrow,  elevated  above  the  c;beek^  sides  strHighf, 
slightly  converging  from  the  neck  segment  to  the  anterior  extremity  ; 
neck  furrow  shallow,  but  distinctly  defined  entirely  across;  neck  segment 
<»nvei,  arched  posteriorly  and  not  as  high  as  the  glabella.  There  are 
several  Kpecimens  of  (iia  glabella  of  this  species  in  the  Texas  State 
Coliectibn,  none  of  which  show  any  Iraces  of  transverse  furrows. 

Length  of  bead,  0-93 ;  length  of  glabella,  0-S4 ;  width  at  apex,  0-32  ; 
width  at  base,  0-40. 

In  general  appearance  this  species  resembles  Batkyvnu  armalut  of 
Billings,  but  the  gkbella  of  our  trilobite  is  strongly  elevated  above  the 
general  convexity,  which  is  not  the  case  in  the  Cniiadian  species. 

Loealitg. — In  the  Poti>dain  saiidntone.  bead  of  Morgan's  creek,  Burnet 
county,  associated  with  Orthii  Coloradoeniii*,  near  the  tup  of  the  forma- 
tion.— ^Texas  State  Collection. 

Couoeephalita  dtprtuut  (n.  np,). 

Glabella  not  much  elevated,  most  convex  in  the  middle,  equal  to 
about  two-thirds  the  length  of  the  head,  its  contour  welldeKned  by  the 
dorsal  furrows;  sides  nearly  straight  and  gradually  converging  toward 
the  front,  which  ia  rounded,  lobation  indistinctly  marked  by  obscure 
lateral  furrows,  neck  furrow  well  defineil  but  not  deeply  impressed,  liorder 
in  front  of  the  glabella  wide,  convex,  having  an  elevated  marginal  rim  in 
front  and  just  wiihin  the  rim  a  diiitinct  groove.  Surface  in  front  or  the 
glabella  marked  with  very  fine,  longitudinal,  uudulaliui;  raised  liiiet;  no 
other  surface  markings  visible  on  any  of  the  speciineus  under  exam- 
ination. 

Length  of  the  head  0-42  of  an  inch ;  length  of  glabella  O'SS ;  width 
(^  glabella  at  base  0-29,  at  apex  0-10. 
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This  species  »  closely  relttted  to  C  Wttamentu  Owen,  ipecimetK  of 
wbicli  I  DBT«  in  my  cabinet  from  tbe  Potsdam  sandstone  of  Lake  Pepin. 
'WiKoniin,  Tbe  glabella  is,  bonever,  proportionally  sbortar  and  lli« 
front  border  wider  in  the  Texan  fossii, 

Zoealily. — Head  of  Clear  Cre^  Burnet  county.  Texas  State  Collec- 
tion, 

Conoctphalita  Billingti  (n.  sp.). 

Glabella  conical,  tumid,  occupying  about  three- fourths  of  the  entire 
length  of  the  bead,  about  one-tbird  longer  than  wide,  outline  stronglj 
detioed  by  the  dorsal  furrows,  which  are  deeply  excavated;  uectfiirrow 
atroDgly  impressed,  lateral  furrows  three  on  either  side,  deeply  imprened, 
the  posterior  ones  curving  inwards  and  backwards  from  the  dorsal  nearly 
to  the  neck  furrow  and  reaching  rather  more  than  one-third  the  distanca 
across  the  glabella,  middle  furrows  curved  and  reaching  scarcely  more 
than  one-fourth  the  distance  across — anterior  furrows  quite  xhort,  and 
shallower  than  the  others;  neck  segment  much  elevated,  convex,  having 
a  small  median  tubercle  which  is  directed  obliquely  backwards,  and  has  a 
small  central  pit,  apparently  for  tbe  articulation  of  a  slender  movaUe 
spine;  front  border  occupying  about  one-fourth  of  tbe  length  of  tbe  bead, 
margined  in  front  with  an  elevated  rim,  between  which  and  the  glabdlar 
furrow  is  a  convex  surface.     Test  thin  and  apparently  quite  smootii. 

Length  (^  head,  0-33  inch,  width  of  base  of  glabella  016. 

Of  tbis  well  marked  species  of  Conocepkalitet  we  have  discovered  only 
portions  of  tbe  head  of  several  individuals,  consisting  of  the  glabella, 
and  immovable  cheeks.  They  were  found  in  gray  coarsely  crystalline, 
thin-bedded  limestone  near  month  of  Morgan's  Greek,  Burnet  county. 

The  Bpeoies  is  named  in  honor  of  £.  Billings,  Esq.,  Falsontologut  of 
tho  Geological  Survey  of  Canada. 

Dikeloeephalui  Rwmeri  (n.  ep.). 
Head  approaching  semicircular,  obtusely  subangular  in  front,  having  a 
broad  border,  with  a  moderately  elevated  mai^nal  rim,  a  groove  joit 
within  the  rim,  and  between  this  and  the  glabellar  furrow  a  convex  sur- 
face. Glabella  convex,  elevated,  and,  including  the  neck  segment,  occu- 
pying not  quite  two-thirds  the  total  length  of  the  head ;  sides  slraigh^ 
slightly  converging  towards  the  front,  which  is  moderately  arched.  The 
transverse  furrows  are  distinctly  marked  and  divide  the  glabella  into  three 
lobes.  The  posterior  furrow  is  strongly  arched  backwards  and  extends 
qnite  across,  joining  the  dorsal  furrows  a  little  bebind  tbe  middle  of  the 

Slabella.  The  anterior  pair  curve  backwards,  reach  about  one-third  the 
{stance  across  and  are  situated  in  advance  of  the  middle.  The  dorsal 
furrows  are  moderately  impressed  and  distinctly  limit  the  sides  of  the 
glabella. 

Fygidium  short,  having  a  broad  slightly  excavated  smooth  border, 
whose  outline  is  convex  on  the  sides  and  slightly  excavated  behind,  axis 
prominent,  narrow-conic^  about  as  wide  as  one  lateral  lobe,  excluding 
the  border,  contracted  at  apex,  separated  from  the  lateral  lobes  by  a  db- 
tiQCt  but  somewhat  shallow  furrow ;  rings  five,  rather  wide,  separated  by 
shallow  furrows,  tbe  last  two  or  three  of  which  are  indistinct,  lateral  Iob» 
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gently  convez,  sloping  very  gradu&IIy  from  thoraoio  margin  to  border ; 
B^rnenta  four  or  five,  vide,  nattened  convex,  the  anterior  one  more  ele- 
vated than  the  others,  poeterior  ones  nearly  oliaoleta. 
'  Ad  excellent  figure  of  the  head  of  this  species  is  given  by  Dr.  Roemer 
in  his  '^  EreidtbUdungen  von  Texas,"  (THf.  xi,  fig.  2,  a),  but  the  aatbor 
lias  proposed  no  name  for  the  species.  Fig.  2  c-a  of  sume  plate  belongs 
to  the  bead  of  an  ArioTullui,  which  bas  been  erroneously  referred  to  the 
pygidiam  of  this  species. 

Occurs  in  crystatline  gray  limestone,  of  the  age  of  the  Potsdam  sand- 
stone, at  the  head  of  Clear  creek,  Burnet  county,  associated  with  Aritmel- 
lut  Texanus. 

Named  in  honor  of  Prot  Ferd.  Rcemer. — Texas  State  Collection. 

BKACHIOPODA. 
Ditema  mieroteopiea  (n,  sp,). 

Bhell  very  minute,  conico-subquadrate,  much  elevated,  Dearly  as  bigb 
ulong;  vertex,  nearly  or  quite  margioal,  and  marked  with  asmall  p'.t; 
area  triangular,  flattened,  extending  ^m  apex  to  posten'or  margin.  Sur- 
face  marked  with  extremely  floe,  concentric  lines  of  growtb. 

This  is  an  extremely  minute  species,  the  largeet  specimen  being  scarcely 
more  than  -ihr  °^  ^^  '"'-'^  '"  length. 

A  few  examples  of  this  species  were  found  in  the  Potsdam  sandstone, 
near  the  sources  of  Morgan's  creek,  Burnet  county.  It  is  aasociated  with 
Arionellut  Texanut  and  Orthia  Cohradoentu, — Texas  State  Collection. 

Camerella  (sp.  ? 

ens  of  a  small  bi 

CollectioD,  from  the  f  otsdam  sandstone  of  Morgan's  creek,  Buntet  county, 


There  are  several  specimens  of  a  small  bracliopod  in  the  Texas  State 
[killectioD,  from  the  Potsdam  sandstone  of  Morgan's  creek,  Buntet  county, 
which  appear  to  belong  to  the  genus  CamarelTa  recently  created  by  Mr. 


.  Billings.  Unfortunately,  however,  they  consist  merely  of  detached 
and  imperfect  valves,  too  much  weathered  for  satia&ctory  determination 
and  description. 

GASTEROPODA, 

Capultu  (sp. !). 

A  small,  smooth  species  of  Capulut  with  flattened  sides,  convex  donnm 

and  narrow  curved  apex,  ocours  with  the  preceding  at  Morgan's  creek, 

Burnet  county,  but  the  characters  are  not  sufSciently  distinct  to  warrant 

us  in  giving  a  description  of  it 

8t  Looii,  JmiG  12, 18SI. 
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Abt.  XXIX. — On  ike  amttiiuiion  q^  the  Planttary  Sy&ttm:  and 
on  the  Uitory  and  tables  of  ifars,  (in  a  letter  addreaied  to  ifarsMal 
Vaillant)  ;  by  M.  U.- J.  LbVkbrike,  DirectOT  of  the  Obeer- 
vatory  of  Paris.* 

Tbe  iDterest  which  you  hsve  takea  in  the  advancement  of 
astronomy  and  of  our  knowledge  of  the  system  of  the  world. 


km 
haa  ind<]ced  you  to  follow  with  kind  regard,  my  protracteit 
inveatigationa  of  the  four  planets,  Mercury,  VenuB,  iDarth  and 
Mars.  It  gives  me  satisfaction  to  announce  to  you  the  comple- 
tion of  these  researches : — the  lost  part,  relating  to  the  inoUoDs 
of  Mars,  is  finally  ended. 

The  meet  practical  result  of  these  labors  is  doubtless  by  oora- 
paring  theory  with  observationa,  to  render  astronomical  tables 
more  precise.  Yet  the  hope  of  making  the  tables  of  the  planetary 
motions  absolutely  exact,  seems  insu^cient  to  induce  an  astrono- 
mer to  undertake  a  heavy  task  of  lf>  to  20  years,  were  he  not 
Bueiained  by  the  thooght  that  he  might  at  least  prepare  the  way 
for  some  new  discovery ; — an  ambitious  thought,  but  one  which 
has  prompted  more  than  one  laborious  enterprise.  Did  not  the 
illustrious  astronomer  of  Konigsberg  coofesB  that  the  theory  of 
the  Sun  had  not  made  the  progress  which  we  might  have  ex- 
pected from  the  great  number  and  precision  of  the  observations 
thereof? 

Laying  aside  long  forraulte  and  tedious  calculations,  immense 
Beries  of  observations  and  dry  tables  of  numbers,  in  short,  all 
professional  apparatus,  I  will  here  speak  only  of  the  results  (^ 
my  labor  so  w  as  it  relates  to  the  pnysioal  constitution  of  our 
system. 

The  existence  of  the  bodies  of  oar  system  is  made  known 
in  the  most  simple  manner,  when  we  see  them.  There  is  reason 
to  fear,  however,  that  more  than  one  of  them  may  escape  ua,  i^ 
confining  ourselves  to  direct  vision  as  the  means  of  investiga- 
tion, we  do  not  by  some  independent  method  make  up  for  the 
deficiency  of  our  eyes,  even  when  provided  with  the  most  pow- 
erful optical  apparatus. 

The  planes  of  the  orbits  in  which  the  planets  move  suffer 
displacement  in  the  lapse  of  time,  in  consequence  of  the  action 
of  masses  exterior  to  tne  sun ;  the  same  is  true  of  the  position 
of  the  perihelion  of  the  orbits,  and  the  forms  of  the  orbits  even 
undergo  alteration.  It  is  evident  that  the  amount  of  these 
changes,  ascertained  by  observations,  may  serve  to  determine 
the  weight  of  the  bodies  which  produce  them. 

Further,  were  it  to  be  supposed  that  the  only  disturbing 
masses  were  those  of  the  known  planets,  it  woulil  necessarily 
result  that  the  variations  of  all  the  orbits  would  agree  in  giving 

•  From  Complti  Sndut  dt  tAtad.  du  Bdtntti,  of  Jdm  t,  IHL 
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tiie  same  values  for  these  muflses ;  if  it  shall  not^  some  foreign 
caufle  must  of  necessity  have  been  omitted. 

The  qaestJon  presented  itself  nearly  in  the  following  form, 
Wuuld  It  be  possible  by  assigning  suitable  masses  to  the  known 
planets  to  satisfy  all  the  observations?  Or  is  there  somewhere 
in  our  system  a  notable  quantity  of  matter,  which,  aa  yet,  has 
not  been  taken  into  account,  and  of  which  the  consideration  is 
indispensable  7 

The  separate  study  of  each  one  of  the  planets  affords  no 
answer  to  this  question,  whereas  the  comparison  of  all  theresults 
together  enables  us  to  decide  with  certainty.  I  will  take  then 
the  new  theory  of  Mars,  and  from  my  previous  works,  so  much 
as  is  necessary  to  the  end  actually  sought,  but  notiiing  more. 

The  position  and  smalt  size  of  Mercury  and  Mars  prevent 
them  from  exercising  any  important  influence  upon  the  bodies  of 
our  system.  Observations  upon  Venus  enable  na  to  estimate  the 
mass  of  Mercury  as  one  five-millionth  (jvr^iriT)  of  that  of  the 
sun ;  while  the  motion  of  the  earth,  deduced  from  observations 
of  the  sun,  indicates  (he  mass  of  Mars  as  one  three-millionth 
(miTiirr)  ^^^^  °^  '■^^  ^^^'  '^^^  uncertainty  which  may  exist 
i&  these  numbers  has  no  influence  upon  that  which  follows. 

The  mass  of  Venus  is  about  one  four-hue dred-thousandth 
^jjj'j,,)  that  of  the  sun.  This  result  is  obtained  by  several 
methods;  by  the  consideration  of  the  displacement  of  the 
plane  of  the  ecliptic;  by  the  actual  measurement  of  the  period- 
ical perturbations  of  the"earth  from  1750  to  1810,  and  from  1811 
to  1860 ;  and  by  the  amount  of  the  periodical  inequalities  of  the 
longitude  of  Mercury.     These  results  all  confirm  each  other. 

The  mass  of  the  earth  is  one  three-hundred-and-fift;y -five- 
thousandth  (iii'itt)  of  that  of  the  sun.  This  number  is  derived 
from  a  comparison  of  the  foroe  of  CTavity  upon  the  earth,  with 
the  fell  of  our  own  planet  toward  the  sun. 

These  being  the  data,  the  theory  of  Mars  may  be  established 
by  means  of  them,  and  compared  with  meridian  observations 
made  a  century  since,  also  with  observations  made  upon  the  near 
approach  of  liars  to  the  star  v,  Aquarii,  which  were  mode  in 
the  year  1672,  at  Paris  by  Cassini  and  Eoemer,  at  Cayenne  by 
Bouguer  who  went  there  to  investigate  atmospheric  refiraction, 
the  obliquity  of  the  ecliptic,  and  the  parallax  of  Mars. 

Now,  I  nave  discovered  that  it  is  not  possible  to  satisfy  in 
this  manner,  all  the  observations  of  the  planet;  to  do  this  com- 
pletely, it  is  necessary  to  increase  the  motion  of  the  perihelion 
of  Mara.  This  increase,  if  it  could  be  deduced  from  a  change 
in  the  received  values  of  the  masses  of  the  planets,  could  not 
oome  from  a  modification  of  the  mass  of  Venus  (for  it  does  not 
exert  a  sufficient  inflaence  upon  the  movement  of  Mara),  but 
only  from  an  addition  to  the  mass  of  the  earth,  an  addition  which 
ii  would  be  necessary  to  make  equal  to  the  tenth  part  of  the 
value  given  above. 
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We  shall  discuss,  farther  on,  the  consequeDces  of  this  result, 
confirmed  as  it  is,  moreover,  by  a  deduction  from  the  theory  of 
Venus.  The  increase  in  the  latitude  of  this  planet,  leads  ua  to  a 
rigorous  condition  which  can  only  be  satisfied  by  ausmenting 
the  mass  either  of  Venus,  or  of  the  earth.  Id  publUning  the 
theory  of  Venus,  I  had  already  remarked  that  the  considerationa 
referred  to  above,  would  not  allow  any  change  to  be  made  in 
the  mass  of  Venus;  that  it  appeared  necessary  therefore,  to 
increase  by  a  tenth  part  the  mass  of  the  earth ;  that  in  view  of  the 
importauce  of  this  conclusion,  it  were  better,  before  deducing 
the  consequences  of  it,  to  await  the  completion  of  the  theory  of 
Mars.  Now,  as  we  have  just  seen,  the  theory  of  Mars  itself 
demands  that  we  increase  the  mass  of  the  earth  by  exactly  a 
Unth. 

I  should  remark,  before  proceeding,  that  Mercury  has  already 
given  me  a  result  of  the  same  kind.  Observation  assigns  to  the 
perihelion  of  this  planet  a  more  rapid  motion  than  that  which 
corresponds  to  the  masses  above  admitted.  A  change  of  a 
tenth  part  in  the  mass  of  the  earth,  will  npt  account  for  this  fact; 
and  as  it  is  impossible  to  increase  the  received  mass  of  Venus,  I 
have  hence  inferred  the  existence  of  a  ring  of  masses  of  matter 
within  the  orbit  of  Mercury.  The  subject  has  already  been  dis- 
cussed, and  will  be  still  farther  prosecuted ;  it  may  not  be  un- 
profitable to  repeat  the  language  id  which  I  announced  my  opin- 
ion {Annaks,  t.  t,  p.  106) : 

"As  a  mecbanical  problem  we  might  satisfy  the  observed  transits  of 
MercitiT  across  the  sun,  on  the  hypothesis  of  a  perturbing  body,  nhoM 
place  IS  to  be  determined.  It  is  bowtiTer  indispensable  to  consider 
whether  alt  solutions  equally  satisfy  the  physical  conditions. 

"  At  the  mean  distance  of  0*17,  the  disturbing  mass  would  be  exactly 
equal  to  that  of  Mercury.  The  greatest  elongation  which  it  coold  attain 
would  bo  a  little  less  than  10°.  Must  we  believe  that  a  planet  fining 
with  a  brilliancy  more  vivid  than  that  rf  Mercury,  would  necessarily 
have  been  perceived,  grazing  the  horizon,  aft,er  the  setting,  or  before  ihe 
rising  of  the  sun  )  Or  is  it  possible  that  the  intensity  of  the  dispersed 
light  of  the  sun  would  have  enabled  such  a  star  to  escape  detection  I" 

"  At  a  greater  distance  from  the  sun  the  disturbing  body  must  be  leas 
oonsiderable,  and  the  same  would  also  doubtless  be  true  with  regard  to 
its  volume,  but  the  eloDgaUon  would  be  greater.  Nearer  the  sun,  the 
contrary  would  be  true,  and,  although  the  brilliancy  of  the  disturbing 
body  would  be  increased  in  consequence  of  its  size  and  nearness  to  the 
sun,  it  is  possible  that  a  star  whose  position  was  nnknown,  mif^t  not  be 
perceived  in  ordinary  circumstances. 

"  IJut,  even  in  this  case,  how  could  a  large  body  having  a  great  bril- 
liancy and  situated  always  near  the  sun  have  escaped  being  seen  during 
some  of  the  total  eclipses !  Finally,  could  such  a  Dody  pass  between  the 
solar  disk  and  the  earth,  and  not  be  recognized  t" 

"  Such  are  the  objections  which  might  be  urged  to  the  existence  of  a 
■ingle  planet,  comparable  to  Mercury  as  regards  its  dimensions,  and  re- 
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voWng  within  its  orbit.  llioM  to  wbom  these  objecttoni  »ppear  too 
serious  will  be  led  to  Kplsoe  this  tiogle  planet  by  s  series  of  asteroids, 
thf  sum  of  llie  actions  of  which  would  produce  the  same  effect  upon  the 

Erihelion  of  Uercurj.  Aside  from  the  fact  that  these  nsteroids  would 
inAible  under  ordinary  circumstance  their  diftributiun  about  the 
sun  would  pruveot  their  iutruduuing  in  the  motion  of  Uercury,  aoy 
periodical  inequalily  of  much  importance." 

"The  hypothesis  to  which  we  find  ourselves  conducted,  contains  noth- 
ing extravagant  or  incredible.  A  group  of  asteroids  is  found  between 
Jopiter  and  Mars,  of  which  doubtlns  only  tlie  principal  individuals  have 
as  yet  been  discovered.  There  is  even  reason  to  believe  thai  the  planet- 
ary spaces  contain  an  infinite  number  of  very  small  bodies  revolving 
about  the  sun.  This  is  certainly  true  with  regard  to  the  region  adjacent 
to  the  orbit  of  the  earth." 

The  principal  difficulties  presented  bj  the  syatem  of  the  four 
inferior  planets,  are  reduced  then  to  rd  excess  of  movement  of 
the  periiielioD  of  Mercury,  and  that  of  Mars.  This  two-fold 
conclusion  is  worthy  of  attention ;  for  if  the  cosmical  matter  has 
such  a  disposition,  that  although  partly  or  wholly  invisible  it 
acts  in  such  a  manner  as  to  increase  the  direct  motion  of  the 
perihelion,  having  but  little  inSnence  apart  from  this,  it  is  easy 
to  see  faow  the  existence  of  this  matter  in  this  condition  becomes 
highly  probable. 

Now  this  is,  in  fact,  the  mode  of  action  of  a  aeries  of  minute 
bodies  forming  a  ring  about  the  sun,  and  revolving  from  west  to 
east,  in  the  same  direction  as  the  other  planetary  bodies.  These 
bodies,  as  a  whole,  could  scarcely  change  the  excentricity  of 
the  orbit  of  a  planet  or  cause  aay  sensible  periodic  inequality  in 
the  longitude.  Their  effect  upon  the  perihelion,  however,  might 
become  considerable,  since  it  is  the  sum  of  the  separate  eifecta 
of  each  one,  so  that  the  final  result  is  sensibly  the  same  as  if  the 
whole  amount  of  matter  was  concentrated  in  a  single  mass.  Such 
are  the  considerations  which  have  induced  me  to  admit  the  ex- 
istence of  a  ring  of  intra-Mepcorial  asteroids.  The  theory  of 
Venus  and  that  of  Mars  now  onite,  in  confirming  these  con- 
clusions. 

Let  us  return  to  the  examination  of  the  causes  which  acting 
at  the  other  extremity  of  the  system  of  inferior  planets,  serve 
to  increase  the  motion  of  the  perihelion  of  Mars.  They  can  be 
accounted  for,  as  we  have  said,  by  sapposing  the  muss  of  the 
earth  increased  by  a  tenth  pari.  The  motion  of  Venus  in  latitude 
demands  the  same  increase  of  cosmical  matter;  but,  on  the  other 
hand,  there  is  a  difficulty  with  regard  to  the  parallax  of  the  sun. 

These  demands  can  all  be  satisfied  and  the  difficulties  all 
made  to  disappear  by  admitting  that  the  asteroids,  which,  accord- 
ing to  observation  are  situated  at  the  same  distance  from  the 
sun  as  the  earth  have  a  total  mass  equal  to  the  tenth  of  that  of 
Am.  Joub.  8ci.— fiacoMs  Baam,  Toi.  XXXn,  Ha  Wk— aarr.,  WtL 
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the  earth.  This  group  of  aeteroida  would  accelerate  the  motion  of 
the  perihelion  of  Uars  just  as  an  addition  of  a.  tenth  to  the  mass  of 
the  earth  would  do.  If  it  is  situated  very  nearly  in  the  ecliptic, 
It  will  produce  the  some  effect  itpon  the  orbit  of  Venus.  It  will 
have,  moreover,  no  influence  upon  the  periodic  tenna  Si  the 
perturbations  of  Yenun  and  Mara.  Finally  the  relation  existing 
between  the  mass  of  the  earth,  gravity  and  parallax  of  the  sun 
will  not  be  altered.* 

At  the  beginning,  we  had  hoped  that  it  would  be  possible  to 
derive  the  true  mass  of  the  earth  from  the  periodical  perturba* 
tions  of  Mars,  and  from  its  secular  perturbations,  gome  kuowl- 
edge  of  the  total  mass  of  the  asteroids  situated  between  Mars 
and  Jupiter. 

The  first  part  of  this  attempt  has  only  half  succeeded,  on 
account  of  the  peculiar  circumstancea  of  the  observations.  There 
was  simply  reason  to  believe  it  unnecessary  to  increase  the  mass 
of  the  earth.  We  see  at  once  what  high  intereat  attaches  to  the 
direct  determination  of  the  velocity  of  light,  and,  in  conseqaence, 
of  the  amount  of  the  aolar  parallax.  We  should  thus  solve  a 
nice  question. 

The  estimation  of  the  total  mass  of  the  small  planets  situated 
between  Mars  and  Jupiter,  becomes  impossible  if  the  group  of 
asteroids  which  is  found  at  the  same  distance  from  the  sun  as  the 
earth  is  admitted  to  have  any  influence.  There  being  no  means 
of  separating  completely  the  effects  of  these  two  groups,  it  is 
only  possible  to  assign  the  superior  limits  of  their  masses,  by 
attributing  to  each  of  the  groups  succeaaively  the  whole  excess 
of  the  movement  of  the  perihelion  of  Mars.  It  is  thus  detei^ 
mined,  that  the  whole  amount  of  matter  constituting  the  small 
planets  situated  between  the  mean  distances  2-20  and  S-16  can- 
not exceed  about  one-third  of  the  mass  of  the  earth. 

The  constitution  of  the  inferior  (or  intra- Jovial)  portion  of  onr 
planetary  system,  deduced  from  a  disousaion  of  observations, 
may  then  be  summed  up  as  follows : 

let.  Besides  the  planets,  Mercury,  Venus,  Earth  and  Mars,  there 
exists  between,  the  sun  and  Mercury  a  ring  of  asteroids  whose  nuus 
is  comparable  with  the  mass  of  Mercury  itself. 

2d.  At  the  distance  of  ike  earth  from  the  aun,  is  found  a  second 
ring  of  asteroids  whose  mass  is  not  greater  than  the  tenth  part  of  the 
mass  of  the  earth. 

Sd.  The  total  mass  of  the  group  of  smaUplcmets  situated  between 
Mars  and  Jupiter  is  not  greater  than  the  third  part  of  the  mass  q^ 
the  earth. 

*  It  ii  trna,  tlut  hota  the  detenu  in&tion  of  the  lunar  eqnttion  of  tbe  ewth,  w 
twve  found  that  both  the  earth's  man  and  the  eolar  parallax  should  be  incmtaed. 
But  tbU  retult  depends  od  to  small  a  fraction  of  the  lunar  equation  that  tb  aboold 
be  fuUj  justiBed  in  ditregardiDg  tt      Tlie  final  data  dlKussed  aboTe  have  br 
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4tb.  7%e  masses  of  the  last  two  groups  are  complementary  to 
each  other.  Ten  times  the  mass  of  the  group  situated  at  the  distance 
of  the  earth,  plus  three  limes  the  total  mass  of  the  small  planets  hetween 
Mars  and  Jupiter,  form  a  sum  equal  io  the  mass  of  the  earth. 

The  last  conclusion  depends  upon  the  determination  of  the 
distaDce  of  the  earth  from  the  sun  bj  observatioDS  of  the  tran- 
eits  of  Venus,  a  determination  which  astronomers  agree  Id  con- 
eidering  as  very  accurate. 


Abt.  XXX. —  Upon  some  Improvements,  proposed  by  Sir  David 
Brewster,  in  tite  Photographic  Camera;  bv  EdwIN  Emeeson, 
of  Troy  Unir.,  N.  Y. 

Sib  David  Bbewsteb  in  his  "Treatise  on  the  Stereoscope" 
repeatedly  and  earnestly  insists  on  the  importance  of  taking  the 
photographic  negatives  by  a  lens  of  very  small  aperture ;  he 
gives  as  a  general  rule,  (p.  177,)  "an  aperture  as  large  as  the 
pupil  of  the  eye;"  and  he  makes,  also,  the  following  dedaration, 
— "I  have  no  doubt  that  when  chemistry  has  furnished  us  with 
a  material  more  sensitive  to  light,  [than  that  possessed  in  1856,]  ' 
a  camera  toithout  lenses  and  with  only  a  pin-hole  will  be  the  favorite 
instrument  of  the  photographer;^'  in  the  mean  time,  however,  he 
suggests  that  "  the  use  of  a  lens  of  rock-crystal,  which  has  a  lov 
dispersive  power,  and  having  the  ratio  of  the  curvature  of  ita 
surfaces  as  six  to  one,  with  an  aperture  of  one-quarter  of 
an  inch,  would  make  an  approximatively  perfect  camera."  (pp. 
137,  138). 

Being  couTinced,  by  the  excellent  results  obtained  by  myself, 
that  a  small  aperture  was  indispensable  to  success  in  point  of 
sharpness,  which  was  a  confirmation  of  Sir  David  Brewster's 
main  idea,  and  having  been  furnished,  by  my  friend  Prof.  Bood, 
with  an  instantaneous  collodion,  I  "b^an.  to  test  by  careful  ex- 
periments, Brewster's  notion  of  a  pin-hole  camera,  and  also  the 
use  of,a  quartz  lens  for  the  camera,  I  also  endeavored  to  de- 
termine approximatively  how  small  the  diaphragm  of  the  ordi- 
nary photographic  camera  should  be  reduced  so  as  to  secure  the 
"best  results.  The  instrument  in  my  possession  is  a  very  excel- 
lent stereoscopic  camera,  fitted  with  two  portrait  combination 
tubes,  and  the  best  achromatic  lenses,  of  Harrison's  make.  The 
results  were  either  obtained  by  this  camera  or  were  compared 
with  its  work. 

Photographers  generally  focus  upon  the  ground  glass  of  the 
camera  with  the  unaided  eye,  and,  of  course,  in  a  majority  of 
instances  get  only  an  accidental  approach  to  a  perfect  focus ;  and 
when  the  aperture  is  over  half  an  inch,  for  lenses  of  6  or  8  inches 
focus,  only  a  small  portion  of  the  whole  picture  is  in  focus  at  all. 
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Those  who  use  a  mngnifyiDg  glass  and  a  smaller  diaphragm 
succeed  better,  but  by  neglecting  to  reduce  the  diaphragm  to  a 
minimum,  their  results  are  by  no  means  as  perfect  as  thev  might 
be.  By  the  aid  of  a  common  magnifying-glaas  one  and  a  half 
inches  in  focal  length,  with  which  to  view  the  image  on  the  ground 

S'asa  of  the  camera,  and  an  aperture  of  two  fifths  of  an  inch  in 
e  diaphragm  in  taking  the  negative,  I  was  able  without  any 
difficulty,  to  obtain  results  fully  equal  in  point  of  sharpness,  to 
the  best  French  transparent  views.  But  m  attempting  to  im- 
prove upon  this,  by  reducing  the  aperture  and  by  increasing  the 
power  of  the  focusing-lens,  two  dimculties  were  experienced, — 
Ist.  The  light  was  so  much  diminished  that  it  was  well-nigh  im- 
possible to  see  minute  shades  of  differf^nce  in  the  sharpness  of  deG- 
oitioo,  and,  2d.  The  inequalities  of  the  finest  around  glass  were 
so  much  enlarged  as  seriously  to  obscure  and  distort  the  view 
projected  upon  it.  This  last  proved  an  insuperable  bar  to  any 
Digher  degree  of  excellence  by  these  means,  as  a  single  irreg- 
ularity in  the  ground  glass  was  magnified  quite  enough  to  ob- 
scure many  fine  details.  Moreover,  with  a  small  diapnragm  of 
the  size  recommended  by  Brewster,  the  light  was  so  faint  that  a 
Tariation  of  half  an  incn  in  the  distance  of  the  lenses  of  the 
camera  from  the  ground  glass,  produced  no  perceptible  variation 
in  the  sharpness  of  the  image.  A  series  of  experiments  was  then 
made  with  two  objects  in  view, — 1st,  to  carry  up  the  power  of 
the  focusing  lens,  and,  2d,  to  subsitute  for  the  ordinary  ground 
glass  of  the  camera  something  of  finer  texture  so  as  to  stand  the 
microscopic  enlai^ment,  and  of  more  transparent  quality  so  as 
to  increase  the  light.  An  ordinary  "  Fothergill  plate,"  covered 
with  the  delicate  yellowish  film  of  iodid  of  silver  enabled  me  to 
carry  the  magnifying  power  to  fifteen  diameters  with  an  aper- 
ture of  one-fifih  of  an  inch.  At  the  suggestion  of  Mr.  Orunow, 
of  New  York,  a  plain  glass  plate,  lightly  covered  with  dust  was 
tried,  which  with  a  power  of^fifteen  diameters  rendered  practical 
the  employing  of  an  aperture  of  three-fifths  of  an  inch.  But  in 
all  the  experiments  with  a  single  microscope  the  focus  was  too 
indefinite  and  uncertain  for  the  accurate  work  I  had  tn  view, 
although  the  sharpness  obtained  was  far  beyond  anything  I 
had  seen  produced  by  the  professional  photographers.  Indeed, 
among  both  British  and  American  artists  and  amateurs  in  pho- 
tography there  seems  to  be  a  wide  difference  of  opinion  as  to 
■what  may  be  regarded  as  a  standard  on  this  important  point 
I  have  not  seen  a  suggestion  of  the  proper  means  of  detenn- 
ining  it;  which  is,  undoubtedly,  an  appeal  to  the  compound 
microscope. 

At  this  stage  of  the  investigation  Prof.  Bood  eonstrocted  fijr 
me  a  compound  microscope  of  a  power  of  thirty  diameters, 
which  I  hoped  to  be  able  to  emplov  as  a  focuser.  Ite  form  and 
constructioQ  will  appear  from  the  following  diagram,  fig.  1. 
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This  instrameDt  I  had  intended  to  use  upon  the  IbcuBsiDg 
plate  of  plain  glass  deli- 
cately covered  with  dust ; 
but  it  occurred  to  me  that 
possibly  plain  glass  alone 
would  answer  to  focus 
upon,  and  if  so,  all  the  ob- 
struction caused  by  mag- 
nified particles  of  dust, 
and  tbe  want  of  sufficient  q,  Polidied  pUta  g]M  mbttilatcd  tor  'the 
light  caused  by  the  opa-  groaod  gliu«,  biviog  fine  lioea  intra  bj  the 
city  of  the  Fotbergill  film  ^i*™"'"'  ""  *^'  aarfiice  fBrtheet  from  tha  micro- 
-v_    -       .!.■  r  ■      -1    '  scope.— O,  Achromslio  objective. — E,  Eye-piece. 

or  anything  of  a  similar  _^a  ^ck-work  .t  R  moree  the  obj^tiT*.  in 
OQ&nictcr,  might  be  en-  end  out.— ET,  Eiterior  tube  with  a  projectioa 
tirely  overcome.  A  trial  **  ^^  ol>jec'i'e  and  at  riifht  angle*,  so  u  to  ap- 
Bhowed  that  the  amount  P'? '*''='=^'''y"'''*  *^'"^'"  "''''*  S"^ 
of  light  was  very  greatly  increased ;  but  I  was  now  unable  to  de- 
termine the  position  of  the  image  projected  by  the  lenses  of  the 
camera.  The  lenses  of  the  camera  in  connection  with  the  lenses 
of  the  microscope  formed  a  telescope  of  considerable  power,  the 
lenses  reciprocally  supplementing  each  other,  so  that  no  matter 
where  the  image  produced  by  the  lenses  of  the  camera  mieht  be 
formed  in  space,  the  microscopic  focusser  could  be  readily  ad- 
justed to  suit  it,  and  give  a  perfect  view.  To  obviate  this  uncer- 
tainty, fine  panQlel  lines  were  drawn  by  a  diamond,  one-twentieth 
of  an  inch  apart,  upon  the  surface  of  the  plain  focussing-glass 
nearest  to  the  lenses  of  the  camera ;  the  microscope  was  then 
carefully  adjusted  to  distinct  vision  of  these  lines,  and  its  lenses 
fixed  in  that  position ;  it  was  now  easy  to  cause  the  image  formed 
by  the  camera  to  coincide  in  position  with  these  parallel  lines, 
and  thus  the  perfect  physical  locus  for  the  sensitive  plate  was 
absolutely  determined,  allowance,  of  course,  beinj;  made  for  any 
difference  between  the  chemical  and  visual  foci,  which  this  ar- 
rangement afforded  A  means  of  adjusting  with  the  greatest  ac- 
curacy. 

By  this  method  of  focussing  very  small  objects,  such  as  a  sin- 
gle leaf  of  an  elm  tree  over  half  a  mile  distant,  were  distinctly 
visible,  and  were  readily  focussed  upon ;  and,  also,  the  difference 
ID  the  focus  of  objects  at  a  mile,  and  those  at  a  mile  and  a  half 
in  distance  was  made  apparent;  which  is  utterly  beyond  the 
power  of  the  single  microscope.  The  use  of  a  very  small  dia- 
phragm enabled  me  now  to  secure  the  finest  details  in  all  the 
objects  visible  in  an  extended  landscape,  so  that  they  would 
bear  examination  under  the  compound  microscope  with  a  power 
of  ISO  to  200  diameters ;  or,  in  other  words,  with  a  power  as 
high  as  the  structure  of  the  collodion  would  bear.  Up  to  this 
time  I  had  supposed  that  the  lenses  of  my  camera  were  of  the 
Bame  focal  length,  aa  very  delicate  manipulations  had  failed  to 
detect  any  discrepancy  between  them ;  but  by  thia  method  of  focus- 


S30   E,  Emtrstm  on  Improvements  in  the  Photographic  Camera. 

sing,  a  variation  of  nearly  one-fiflh  of  an  incli  was  detected  imme- 
diately. By  the  ase  of  the  iastrument  the  apertare  was  reduced  to 
one-tenth  of  an  inch,  which  from  careful  experiments  I  regard  as 
about  the  minimum  for  good  resalta,  for  lenses  of  six  Inches  focus. 
I  was  now  prepared  to  test  the  ideas  of  Sir  David  Brewster, 
1st,  with  regard  to  a  small  aperture,  2d  with  reference  to  a  rock- 
crystal  lens,  and  3d,  as  to  a  pin-hole  alone  substituted  for  a  lens, 
in  connection  with  a  very  rapid  collodion.  By  means  of  the 
binocular  camera  I  was  able  to  make  two  experiments  simultane- 
ously, on  the  same  plate,  the  left-hand  view  being  takes  by  the 
portrait  combination,  and  the  right-hand  view  being  taken  with 
a  quartz  lens,  or  a  common  glRss  lens,  or  a  pin-hole,  as  the  case 
might  be.  The  scenes  or  objects  photographed  were  always 
exposed  to  the  full  light  of  the  sun ;  and  the  plate,  in  each  pair 
of  experiments,  was,  of  course,  Bubject  to  a  uniform  treatment, 
under  similar  conditions  as  to  collodion,  baths,  &o.  I  was  thus 
able  to  compare  the  results  of  the  various  experiments  side  by 
side  with  the  action  of  the  achromatic  combination ;  as  fbllowa — 

Portrait  eomintuttion,  6  ineketfoeut,  Qvartz  ten*,  6  inchet  foot*. 


1,  One  second  eipoenre,  \  inch  dia- 
phragm.   A  pretty  fair  negative. 

2.  Thirty  seconds  exposure,  ^  inch 
diaphragm,  gaoA  negative,  would 
ataod  a  magnifjlDg  power  of  30 
diame(«ra. 

8.  Two  minutes  exposure,  -^  inch 
diaphragm,  strone  nemtiTe,  7iew 
sharp  all  over  toe  field,  would 
stand  a  magnifying  power  of  100 
diameter*. 

4.  Two  and  a  half  miaut«  exposure, 
'^  iocb  diaphragm,  negative 
good,  but  would  notstand  a  power 
of  over  GO  diameters. 

6.  Fin-hole  diaphragm,  could  see 
nothing  distinctly  to  focus  upon, 
four  mmutes  exposure,  very  faint 
impression  on  the  sensitive  plate. 

a.  Fin-hole  diaphragm,  seven  min- 
utes exposure,  strong  negative, 
bat  no  fine  details. 

1,  Common  glass  lens,  Q  inches  fo- 
cus, ^  inch  diaphragm,  two  min- 
utes expoenre,  view  sharp,  would 
sUud  80  diameters,  tolerably. 


1.  One  second  exposure,^  inch  dia- 
phragm. Action  slightly  qnicker, 
n^ativepreth-fair,  but  less  sharp. 

2.  Thirty  seconds  exposure,  \  inch 
diaphragm.  Action  slightly 
quicker,  more  CMttrast,  but  would 
not  stand  a  magnrlyiiig  power  of 
S  diameters. 

3.  Two  minutes  exposure,  -^  inch 
diaphragm,  no  quicker  action,  no 
stronger  negative,  and  would  not 
stand  a  magnifying  power  of  5 
diameters. 

A,  Two  and  a  half  minutes  exposure, 
^  inch  diaphragm,  no  quicker 
action,  negative  would  only  stand 
a  magnilymg  power  of  4  or  5  di- 
ameters. 

5.  Fin-bole  diaphragm.  Similar  re- 
SulL 


6.  Pin-hole  diaphragm.  Similar  re- 
snlL 

?.  -^  inch  diaphragm,  two  minntea 
exposure,  quarti  action  quicker 
than  the  glass,  more  intense  neg- 
ative, but  not  s«  sharp,  owing 
possibly  to  a  slight  double  refrac- 
tion in  th«  Una. 
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JPortrail  oomhination,  6  inehM/oeut. 
1.  Ooe  second  exposure,  one  inch 

diaphragm,  a  good  negative. 
a.  Thirty    aeconds    exposure,    half 

inch  diaphragm,  a  good  negative. 

3.  One  minute  exposure,  i  inch 
diaphragm,  good  sharp  negative. 

4.  Two  mioutee  exposure,  ^  inch 
diaphragm,  excellent  negative, 
details  ofobjects  with  a  mile  good 
under  a  magnifying  power  of  100 
diameters. 

5.  Three  minutes  exposure ;  picture 
overexposed,  with  -fy  indt  dia- 
phragm. 


6.  Three  minutes  exposure,  -fy  inch 
diaphragm,  good  negative,  bat 
not  sharp  enough  for  a  power  of 
fiO  diameters. 


Pinrkt^  ahtu. 

1.  One  second  exposure, — result 
nothing. 

2.  Thirty  seconds  exposure,  result 
almost  nothiug. 

3.  One  minute  exposure, —  faint 
shadowy  outline  of  a  picture. 

4.  Two  minutes  exposure,  middling 
contrast  between  light  and  shade 
hut  exceedingly  blurred  in  all  the 
details. 

6.  Three  minutes  exposure,  view  of 
a  white  bust  in  the  sun -light,  good 
contrast  of  light  and  shade,  pio- 
ture  only  of  theprominent  outlines 
looked  like  a  very  rough  mosaic. 

0.  Sevenminute8exposure,negative 
strong  enough  to  print  from ;  but 
no  sharpness  at  all ;  details  blur- 
red and  confused. 


The  results  of  these  experiments  may  be  aummed  np  as  fol- 
lows : — 

1.  It  is  fbnnd  in  practice  that  a 
than  a  common  glass  lens  of  the  a 


a  quartz  lens  is  quicker  in  action 
e  aperture,  focas  and  thick- 


2.  A  (jaartz  lens  is  very  slightly  quicker  than  the  double 
combination  of  achromatic  lenses ;  but  it  will  not  afford  any 
thing  like  so  sharp  details  even  under  the  smallest  diaphragms. 
"A  quartz  lens  camera  with  iinch  aperture"  is,  therefore,  very 
fiir  from  being  "  an  approximatively  perfect  camera." 

S.  The  simple  pin-hole  will  not  compare  under  any  circum- 
stances with  the  commonest  glass  lens;  as  it  gives  no  sharpnesB  to 
the  picture,  and  requires  from  three  to  seven  minutes  exposure, 
with  the  most  sensitive  collodion.  This  lack  of  sharpness  might 
have  been  predicted  theoretically.  To  give  sharpness  to  the 
image,  the  pin-hole  must  be  as  small  as  the  smallest  detail  in  the 
view  required,  say  the  ten-thousandth  of  an  inch,  otherwise  the 
rays  of  light  from  a  single  point  travelling  such  paths  as  are 
indicated  m  the  diagram  produce  necessarSy  a  blurred  image; 
thus— (fig.  2,)  i  e.,  sharpness  will  be 
in  proportion  to  the  smallness  of  the  . 
piD-hole;  now  as  a  pin-hole  of  the  , 
j',th  of  an  inch  in  diameter  requires 
with  the  most  sensitive  collodion  an 
exposure  of  several  minutes,  it  is 
apparent  that  a  hole  the  ten-thou- 
sandth of  an  inch  in  diameter  would  ' 
require  an  exposure  entirely  impracticable.    We  are  compelled, 
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therefore,  to  T^;ard  Sir  David  Brewster'B  pin-hole  c 
optical  as  well  as  a  photographical  absurdi^. 

4.  The  diaphragm  for  lenses  6  inches  in  focos,  can  be  redaoed 
down  to  about  an  aperture  of  ooe-teutb  of  an  inch  with  a  very 
decided  improvenient  in  sharpness,  if  the  compound  microecope 
is  oaed  to  focus  with  on  a  plain  glass  focussing  plate;  but  when 
ve  reduce  the  aperture  below  this  there  is  a  loss  of  sharpness; 
owing,  it  may  be,  to  the  approximate  parallelism  of  the  rays. 

5.  A  good  use  for  a  pin-hole  camera  would  be  as  a  simple 
instrument  for  testing  the  sensitiveness  of  collodions,  and  I  would 
recommend  it  for  this  purpose. 

Troj  UoiiBmly,  Augutt,  1861, 


AbT.  SXXI. — On  the  Age  of  the  Sed  Sandstone  formation  of  Ver- 
mont; by  E.  Billings  * 

I  HATE  lately  been  examining  a  tract  of  the  Calciferous  sand- 
rock:  which  lies  on  the  boundary  line  between  Canada  and  Ver- 
mont on  Missisquodi  Bay.  The  rock  is  e3tpo>Bed  here  in  lone 
parallel  ridges,  over  an  area  of  eight  or  nine  miles  in  length  ana 
irom  one  to  three  in  width.  On  the  east  side  of  the  exposure 
there  is  a  ridge  of  greyish  sandstone  which  I  traced  south  across 
the  boundary  line,  after  crossing  which  it  soon  becomes  inter- 
stratified  with  thick  beds  of  rock  of  a  chocolate  red  or  brown 
color.  It  is  here  the  typical  red  sandrock  formation  of  Prof. 
Adams.  Hearing  that  T)r.  G.  M.  Hall  and  Rev.  J.  D.  Perry  of 
Swanton  had  discovered  trilobites  near  this  place  I  called  upon 
them  and  they  kindly  conducted  me  to  the  locality.  It  is  above 
two  miles  south  of  tne  line  and  one  mile  or  a  little  more  east  of 
the  Highgate  Springs.  The  individual  fossils  are  abundant  in  the 
red  sandstone  out  I  could  find  only  two  species,  a  small  Theea 
and  a  GonoofphalUes.  Of  the  latter  we  found  only  the  head  bot 
the  specimens  are  very  numerous  and  some  of  them  well  pre- 
served. The  speciea  resembles  Bradley's  C.  miniUtiS  bnt  is  a. 
little  larger  and  I  think  quite  distinct  therefrom.  It  is  a  true 
primordial  type  and  if  we  are  to  be  guided  at  all  by  Pateontol- 
ogy  we  cannot  regard  this  rock  as  lymg  at  the  top  of  the  Lower 
Silurian  but  at  the  very  base  of  Barrande's  Second  Fauna  if  not 
indeed  a  little  lower.  It  is  therefore  not  the  Medina  Sandstone 
bat  a  formation  somewhere  near  the  horizon  of  the  Fotadam. 
This  accords  exactly  with  conclusion  drawn  from  the  evidence 
afforded  by  the  fossils  discovered  by  our  survey  at  Quebec  last 
year. 

Mdmud)  of  UiB  Qeologic&l  ComnMon,  Uratreil,  Cuudk,  Jnlj  IS,  IBftl. 
*  Id  a  Isttsi  to  ooe  of  ths  Editors  of  thii  JournaL 

CJoogIc 
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Abt.  XSXrr. — Agricultural  Chemistry — Soil-analyna :  Notice  of 
ihe  Agriciiltural  Chemiatry  of  the  Geological  Surveys  of  Kentucky 
and  Arkansas  ;*  hy  Prof.  S.  W.  Johnson  of  YaJe  College. 


In  do  country  baa  there  been  bo  much  popular  appreciation  of 
practical  science  as  in  the  United  States  of  America.  Scarcely 
one  of  the  States  is  without  its  volume  or  volumes  of  Creologic&l 
and  Natural  History  Reports,  and  though  some  of  them  have 
been  content  to  confine  the  work  to  the  merest  outline  of  the 
general  and  industrial  geology  of  their  territory,  and  have  ex- 
pended but  a  few  hundreds  of  dollars  in  the  und.ertaking,  others, 
like  New  York,  have  embraced  all  the  branches  of  Natural  Sci- 
ence in  their  survey,  have  prolonged  the  work  of  exploration  or 
elaboration  tbroagn  man^  years,  and  have  devoted  money  to 
these  objects  with  unspanug  hand. 

The  results  of  these  surveys  as  they  stand  recorded  in  the 
numerous  volumes  published  by  the  Sutea  and  by  the  General 
Government,  are  of  very  unequal  merits  as  might  be  expected 
fix>ro  the  wide  range  of  country  explored,  from  the  various  degrees 
of  interest  and  appreciation  governing  the  many  Legislatures 
which  have  authorized  these  labors  and  from  the  exceedingly 
unequal  ability  of  the  individuals  charged  with  their  execution. 

These  explorations  have  originated  in  all  cases  with  our  scien- 
tific men.  It  is  their  influence  either  brought  to  bear  immediately 
upon  the  legislative  bodies,  or  exerted  less  directly  tbrougn 
cultivated  and  public  spirited  persons  to  whom  the  possible 
benefits  of  geological  surveys  have  been  explained — tnat  haa 
accomplished  this  vast  work. 

The  enterprises  of  which  we  speak  being  sustained  pecuniarily 
at  the  expense  of  the  people,  and  depending  from  year  to  year 
in  many  cases  upon  the  popular  vote,  it  has  Been  not  only  politic 
but  rignt  to  exnibit  at  the  outset  the  proapecta  of  pecuniary 
return  for  the  required  outlay  of  means,  as  an  inducement  to 
support  such  undertakings.  It  has  been  no  less  proper  in  pre- 
senting the  results  of  the  surveys,  to  lay  stress  on  toe  aiscoveriea 
having  industrial  bearings  which  are  the  fruits  of  the  work. 

In  those  States  where  large  quantities  of  metallic  ores  occur, 
the  interest  of  capitalists  engaged  in  mining  has  often  sufficed  to 
inaugurate  a  geological  survey.  In  other  states  the  agricultural 
sentiment  has  had  to  be  operated  upon. 

Great  results  have  been  promised  to  agriculture  from  the  aM>li- 
cations  of  geology  and  chemiatry,  and  a  great  deal  of  labw  nas 

•  lit,  id,  S<I  uid  4tb  Raporta  of  the  OeoWeal  Sarr^  of  EenlnekT  1B04'<0: 
9d  Report  of  tbe  Oeolwiol  RecoimoiMiKe  of  Arkamai,  IBSO:  Agricultortl  Clxm- 
Ulry  and  Qeolo^  bj  Dr.  D.  D.  Owim,  principKl  Oeolo^t,  mud  Dr,  Sobut  Pro, 
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been  perfonned  in  the  attempt  to  satisfj  the  hopea  that  liavo 
been  thus  &xcit«d. 

The  chief  object  of  the  present  notice  ia  to  iaquire  what  has 
been  really  accomplished  for  the  good  of  the  &rmer,  by  the  Bci- 
entific  surveys  that  have  been  hitherto  prosecuted  in  this  country. 

The  labors  of  Dr.  Peter  in  coDuection  with  the  Kentucky  and 
Arkansas  Surveys  being  the  moat  recent  and  extended  attempts 
of  this  kind,  we  shall  make  them  the  basis  of  onr  inquiries. 

If  we  except  a  few  pages  of  genera!  remarks  on  the  theory  of 
vegetable  nuirition,  &c.,  which  wnile  useful  to  the  practical  readeis 
of  the  Report  contain  no  new  facta  or  principles, — the  whole 
effort  of  Dr.  Peter  has  been  concentrated  on  the  analysis  of  soils, 
marls,  rocks  and  ashes.  He  publishes  in  the  four  Kentucky  Re- 
ports analyses  of  375  soils,  and  in  the  Arkansas  Beport,  187,  in  all 
662  soil  analyses.  Besides,  we  iind  the  results  of  examinations 
of  145  rocks,  shales,  &,a.,  and  of  SB  ashes  of  plants,  making  a 
grand  total  of  795  agricultural  analyses. 

The  agricultural  fruits  of  the  surveys  of  Kentucky  and  Ar- 
kansas are  then  to  be  sought  in  these  analyses. 

It  certainly  will  strike  all  that  the  amount  of  work  performed 
by  Dr.  Peter  ia  unusually  great  It  is  now  but  six  years  since 
the  Kentucky  survey  was  commenced  and  in  that  time  the  Dr. 
has  not  only  analyzed  795  soils,  but  has  executed  616  analyses  of 
ores,  slags,  mineral  waters  and  coals,  making  an  average  of  two 
analyses  for  every  three  days  of  this  whole  period.  Tbia  labor 
Dr.  Peter  states  he  has  accomplished  with  the  help  of  one  intelli- 
gent assistant,  and  by  a  special  organization  of  his  laboratory 
and  his  operations  wheraDy  the  utmost  economy  of  time  was 
secured.  We  have  had  sucn  experience  of  the  advantagea  of  a 
similar  system,  that  we  are  not  prepared  to  doubt  that  the  chemist 
who  adopts  a  plan  of  analysis  which  fully  satisfies  him,  and  from 
which  he  never  departs,  may  execute  such  an  amount  of  work. 
At  the  same  time  we  must  bear  in  mind  that  the  only  contrd 
Dr.  Peter  offers  for  the  accuracy  of  his  results  is,  that  the  saia  (^ 
the  weights  of  the  separated  ingredients  equals  their  original 
conjoined  weight,  no  time  being  allowed  to  repeat  a  determina- 
tion, or  to  prove  the  purity  of  a  precipitate. 

The  Analytical  Process  followed  in  these  analyses  is  Dot  by 
any  means  so  minute  and  full  as  we  should  be  warranted  to 
expect,  when  their  author  declares  (4th  Ky.  Bep.,  p.  67)  that 
"such  a  work  to  be  eminently  useful  must  be  thoroagb  and 
exhaustive ;"  for  soluble  silica,  chlorine,  nitric  acid  and  ammonia 
are  not  at  all  estimated,  and  the  condition  of  the  iron,  whether 
protoxyd  or  peroxyd,  is  not  noticed.  It  is  worthy  of  notice  that 
carbonic  acid  and  lime  are  always  present  in  atomic  proportions 
in  the  soils  latterly  analyzed,  no  excess  of  either  injjredient  being 
mentioned  in  the  results.     Carbonic  acid  however  is  not  noticed 
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in  the  description  of  the  analytical  procesB,  and  that  figuring  in 
the  analyses  does  not  appear  to  have  been  directly  estimated, 
but  to  have  come  from  the  oxalic  acid  of  the  reagent  shelf. 

If,  as  might  easily  happen,  the  contrary  not  being  proved,  a 
portion  of  the  lime  ^asolved  by  hydrochloric  acid  exists  in  these 
soils  as  silicate,  sulphate  or  phosphate,  then  the  assumption  that 
it  is  united  to  carbonic  acid  intrcducea  an  error  into  the  summing 
up  (which  in  many  cases  is  exactly  100)  and  shows  that  a  quan- 
tity of  some  other  ingredient  has  been  overlooked. 

For  the  estimation  of  phosphoric  acid  a  highly  modified  form 
of  Sonnenschein's  process  is  employed,  but  our  author  does  not 
give  the  figures  which  prove  that  his  changes  are  improvements. 

Admitting  however  that  the  analyses  are  correct — we  next 
inquire  what  is  their  value — what  useful  deductions  from  them 
appear  in  these  Beports. 

In  the  introduction  to  Vol.  i,  Kentucky  Survey,  page  18,  Dr. 
Owen  says:  "By  consulting  the  numerous  interesting  results 
obtained  by  the  chemical  analyses  of  the  soils  embodied  in  the 
pages  of  this  report,  abundant  evidence  will  be  gathered  of  the 
vital  necessity  of  wide  dissemination  amongst  the  farming  com* 
munity,  of  the  knowledge  to  be  obtained  by  a  correct  insight 
into  their  chemical  constitution."  In  the  same  volume,  poge 
373,  Dr.  Peter  remarks  that  he  was  impressed  "that  when  the 
composition  of  our  Kentucky  boOs  and  minerals  in  general,  is 
once  accurately  established,  tneir  applications  to  our  wants  and 
uses  would  be  obvious  to  all  well  informed  persons.  He  has 
therefore  consumed  the  time  mainly  in  the  analyses,  and  made 
up  his  report  principally  of  the  resulta." 

In  the  agricultural  section  of  the  Arkansas  Survey,  p.  47,  Dr, 
Owen  says: — " principally  from  chemical  soil-analyses  can  the 
agriculturist  form  an  intelligent  opinion  as  to  the  comparative 
fertility  of  soils,  and  their  suitability  to  the  growth  of  certain 
plants,  as  well  as  judge  what  applications  may  be  required  in  the 
way  of  lime,  bone  earth,  plaster  of  Paris,  ashes,  or  salts  of  pot- 
ash, soda,  &c." 

Dr.  Peter,  in  the  same  volume,  page  166-7,  observes: — "It  is 
believed  that  by  no  other  mode  than  by  chemical  analysis  or  by 
the  more  tedious  and  laborious  methoa  of  actual  experience,  in 
cropping  for  a  series  of  years  and  publishing  a  record  of  the 
same,  can  the  actual  nature,  capabilities  and  value  of  the  various 
soils  of  a  State  be  presented  to  the  public ;  and  that  by  institu- 
ting this  Geologico- Agricultural  Survey,  the  State  of  Arkansas 
not  only  aids  materially  in  the  progress  of  the  general  iscience 
of  the  civilized  world,  and  that  of  the  soil  in  particular,  hut 
takes  the  most  effectual  mode  of  making  known  to  the  enlight- 
c  ned  immigrant  her  agricultural  riches.  In  this  she  has  followed 
the  wise  lead  of  the  older  state  of  Kentucky,  in  which,  since 
the  Lnstitulion  o9  tier  geological  survey,  the  value  of  the  land 
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in  the  regions  examined  &nd  reported  on  has  been  very  greatlj 
enhanced." 

In  the  Agricultural  Geology  of  Kentucky,  Report  2d,  p.  9, 
Dr.  Owen  says:  "Placing  implicit  reliance  on  the  capabilities  of 
chemical  science  to  indicate  oy  the  analyses  of  soils,  the  ingre- 
dients removed  by  the  cultivation  and  harvesting  of  successire 
crops,  it  was  hoped  that  by  collecting  samples  of  the  virgin  soil, 
and  of  the  same  soil  from  an  adjacent  old  field,  that  not  only 
the  different  substances  assimilated  out  of  the  sol]  could  be  as- 
certained, but  also  the  exact  proportion  of  these  so  that  the  far- 
mer might  know  precisely  what  must  be  restored  to  the  land  to 
bring  hack  its  original  fertility." 

These  quotations  sufficiently  show  what  were  the  opinions 
which  led  our  author  to  devote  such  an  amount  of  labor  to  the 
analysis  of  soils,  and  indicate  in  general,  what  resullfi  were  ex- 
pected. 

In  the  2d  Arkansas  Eeport,  p.  49  et  seq.,  Dr.  Owen  "  proceeds 
to  explain  in  what  way  soil-analysis  becomes  of  value  to  the 
farmer."  He  desires  "  to  call  particular  attention  to  this  subject, 
because  the  opinion  has  been  expressed  even  in  this  year  (1860), 
and  by  those  having  a  high  standing  in  the  scientific' world,  that 
chemistry  is  incapable  of  conveying  any  useful  information  to 
the  farmer  by  analyzing  bis  soil. 

On  the  six  following  pages  of  the  2d  Ark.  Rep.,  and  on  page 
80  of  the  4th  Ey.  Sep.,  Dr.  Owen  gives  the  most  complete  r^ume 
of  the  teachings  of  soil-analysis  which  we  are  able  to  find  in 
the  five  volumes  before  us,  and  as  these  are  his  latest  writings 
on  the  subject,  and  as  he  then  had  the  data  of  S89  analyses,  tie. 
of  187  Arkansas  soils  and  202  in  the  three  volumes  of  the  Ken- 
tucky Report, — ^these  being  refrered  to  on  the  pages  we  are  quoting 
from, — we  are  warranted  in  considering  what  he  has  here  pre- 
sented, as  embodying  the  strong  points  in  favor  of  soil  analysis. 
"We  will  notice  them  separately  as  gathered  from  both  Reports. 

1st.  "  Any  one  who  will  take  the  trouble  to  inspect  the  analy- 
ses  of  the  187  Arkansas  soils  will  see  that  the  relative  propor- 
tions of  the  eleven  mineral  constituents  of  these  soils  is  very 
accurately  given." — 2d  Arh.  Rep.,  p.  49. 

If  we  admit  fully  that  Dr.  Peter's  analyses  represent  with 
fair  accuracy  the  composition  of  the  two  grammes  of  soil  he  ex- 
perimented with  in  each  instance,  we  do  not  therefore  allow 
that  the  composition  of  "  these  soils"  considered  as  representing 
geological  formatious,  or  large  agricultural  districts,  or  even 
single  fields,  is  "very  accurately  given." 

Here  at  the  outset  the  distinguished  gentlemen  who  have  con- 
ducted the  'geologico-'  and  <  chemico-agriciiltural'  part  of  the 
Kentucky  and  Arkansas  surveys  have  taken  for  granted,  what 
being  an  error,  overturns  their  whole  reasoning,  and  renders 
their  soil-analyses  comparatively  worthless. 


Geological  Surveys  cf  Kentucky  and  Arkansas.         287 

Years  ago,  following  the  teacheTB  of  agricultaral  chemislrj  in 
tbis  country  and  England,  we  believed  that  soil-analyses  were 
adapted  to  be  of  exceeding  use  to  fanners.  Having  practised 
analytical  chemistry  sufficiently  to  undertake  the  work,  we  pro- 
ceeded, when  ou  a  vacation  visit,  to  collect  some  farm  soils  for 
the  purpose  of  applying  our  skill  and  knowledge.  On  putting 
down  the  spade  and  post-augur  into  the  drift  overlying  the  low- 
est Silurian  of  Northern  Kew  York,  wo  were  at  once  struck 
with  the  difficulty  of  procuring  an  average  specimen.  The  soil 
for  a  depth  varying  from  two  to  six  inches  was  quite  fine,  bat 
below  Mat  depth  largely  mixed  with  gravel.  On  comparing 
different  samples  taken  from  a  small  area,  it  was  plain  that  the 
soil  was  not  a  fit  subject  for  analysis.  The  relative  quantities 
of  organic  matter  as  indicated  by  the  color  of  the  surface  of  small 
stones, — some  quartz  and  granitic,  others  slate  and  limestone 
of  several  geological  memDers,~were  astonishingly  variable. 
Here  we  found  the  soil  sandy,  there  it  was  clay.  To  take  a 
sample  from  one  place  was  to  do  obvious  injustice  to  the  sixty- 
acre  field.  To  take  it  from  a  dozen  places  would  not  render  the 
selection  of  a  fair  sample  any  more  certain.  Then  as  to  depth 
— was  it  proper  to  go  down  six  inches,  one  foot,  or  how  far? 
Had  the  field  been  a  bed  of  iron  ore,  assays  of  a  dozen  samples 
taken  from  different  parts  would  have  indicated  very  satisfacto* 
rily  the  general  value  of  the  deposit,  would  have  served  as  data 
for  buying  and  selling  the  property,  because  the  worth  of  an 
nnworked  bed  of  such  ore  depends  less  upon  its  content  of  iron 
than  upon  external  circumstances  which  affect  the  extracting  of 
the  metal.  Had  the  field  been  covered  with  rich  dressed  copper 
ore  to  the  depth  of  six  inches,  it  would  have  been  necessary  to 
divide  it  up  into  small  parcels  of  a  few  tons,  average  these  care- 
fully and  as  carefully  assay  each  one.  No  one  would  risk  pur- 
chasing a  hundred  thousand  tons  of  copper  ore  on  the  analysis 
of  one  or  of  a  dozen  samples,  because  it  is  impracticable  to  in* 
termix  or  average  such  a  mass  of  material  as  that  a  dozen  sam- 
ples shall  accurately  represent  it. 

We  hold  it  therefore  as  the  first  objection  to  soil-analyses  that 
to  procure  a  specimen  which  accoratelj  and  certainly  represent  a 
field  or  district,  is  practically  impossible  in  the  majority  of  cases, 
and  if  possible,  requires  a  series  of  analyses  to  prove  tJiefact. 

This  argument  applies  with  the  greater  force  when  we  con- 
sider how  small  a  proportion  of  the  ingredients  of  a  soil  are  of 
any  immediate  nse  in  feeding  crops.  Tne  really  active  nutrient 
matters  of  a  soil  are  not  reckoned  by  per  cents  nor  by  tenths  of 
per  cents,  bat  by  the  minutest  fractions. 

A  heavy  crop  of  thirty-seven  bushels  of  wheat,  grain  and 
straw  included,  removes  tcom  an  acre  of  land  but  300  Ibe.  total 
of  mineral  matters.    According  to  Dr.  Peter's  weighings  on  some 
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of  the  Kentucky  soils,  we  may  assnine,  that  taken  to  the  depth 
of  a  foot,  an  acre  of  soil  weighs  3,000,000  Iba.  All  that  is  re- 
moved by  the  heaviest  wheat  crop  then  in  one  yeai  is  bat  ft  iwt 
or  0003a  +  percent. 

It  follows  that  the  annual  removal  of  the  heaviest  crop  of 
wheat  from  a  soil  for  100  years  diminishes  its  mineral  matters 
by  less  than  04  per  cent.  If  then,  in  the  selection  of  a  sample, 
the  average  composition  is  departed  from  to  the  amount  of  -i 
parts  in  1000,  the  analysis  may  misrepresent  the  soil,  by  the 
value  of  3700  bushels  of  wheat  per  acre,  or  by  what  represents, 
BO  tar  as  mineral  ingredients  can,  the  fertility  of  a  century. 

What  freaks  and  accidents  is  not  the  soil-analyst  the  sport  of? 
A  bird,  squirrel,  or  dog  relieving  nature  at  the  spot  where  fae 
collects  his  sample,  innocently  magnifies  the  phosphoric  acid  or 
alkalies  of  the  surrounding  thousand  acres  a  hundred  fold. 
The  soil  gathered  toward  the  end  of  a  long  rain,  whereby  its 
soluble  mattera  are  carried  deep  into  the  subsoil,  is  declared  poor, 
by  analysis,  whereas  if  taken  after  a  fortnight  of  drongnt  it 
might  appear  extraordinarily  fertile.  Boussingault  found  in  his 
rich  garden  soil  in  June,  during  wet  weather,  0-00034  per  cent 
of  nitric  acid.  In  the  following  September,  after  a  period  of 
dryness,  it  contained  0'0093  per  cent,  or  twenty-seven  times  as 
much  as  in  June.  This  ingredient  is  indeed  more  liable  to  flue* 
tuation  in  amount  than  any  other,  both  because  it  is  formed  in 
the  soil,  and  because  it  is  not  subject  to  the  absorbent  action 
which  the  soil  exercises  over  most  other  of  its  soluble  constita- 
ents ;  but  the  same  variation  occurs  among  the  other  ingredients 
according  to  the  direction  of  the  capillary  movement  of  the  soil- 
water,  though  in  less  degree. 

Independently  however  of  all  considerations  and  calcniations 
like  the  above,  we  have  proof — evidence  at  least  that  supports 
these  considerations,  and  has  never  been  publicly  refuted — that 
it  is  practically  impossible  to  obtain  average  specimens  of  the 
soil.  I  refer  to  investigations  made  as  long  ago  as  1846-9  under 
the  direction  of  the  Prussian  '^  Landea  Oehmomie  Collegium," 
and  reported  by  the  distinguished  Magnus.  The  account  of 
these  experiments  is  given  in  detail  in  Erdmann's  Journal  fiir 
Praktiscbe  Chemie,  vol.  xlviii,  pp.  447  et  seq. 

The  "Landa  Oekonomie  ChUegium"  at  that  time  carried  on 
syatematic  experiments  in  agriculture  at  fourteen  distinct  stations  , 
scattered  through  the  Prussian  domain.  The  trials  which  we 
now  speak  of,  were  made  for  the  ostensible  purpose  of  studying 
the  exhaustion  of  the  soil  by  cropping.  The  plan  was  to  analyze 
the  fourteen  soils,  the  history  of  which  for  years  previous  was 
accurately  known,  then  crop  them  with  rape  until  "  exhausted," 
then  compare  together  the  original  composition  of  the  soils  with 
their  composition  after  exhaustion,  taking  into  account  as  well, 
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the  compoaitioa  of  the  crops  removed.  The  research  begaa 
with  collectiog  and  analyzing  the  soila.  In  order  to  meet  as  far 
as  possible  the  difficulties  of  securing  average  specimens,  equal 
portions  of  the  eoil  of  each  field  were  taken  with  the  spade  at 
ten  or  twelve  different  points,  and  thoroughly  intermixed;  each 
sample  was  then  passed  through  a  sieve,  the  holes  of  which  were 
two  square  lines  in  area,  so  as  to  remove  all  coarser  stones,  then 
again  well  worked  over  to  complete  the  mixture.  Of  each  sam- 
ple three  separate  portions  were  analyzed,  in  most  cases  by  dif* 
ferent  operators.  The  analyses  were  made  by,  or  under  the 
guidance  o^  the  ablest  chemists  of  Germany.  They  were  made 
according  to  a  prescribed  scheme,  and  that  there  should  be  no 
reason  to  slight  the  work,  the  work  was  paid  for.  It  is  true  that 
analytical  chemistry  was  not  so  advanced  in  1846  as  now.  It  is 
true  that  the  methods  then  practised  for  estimating  phosphoric 
acid  and  some  other  substances  were  not  as  perfect  as  they  now 
are ;  but  for  the  most  part  the  analyses  then  made  are  as  accu- 
rate as  any  that  could  be  executed  to-day.  It  cannot  be  sup- 
posed for  a  moment  that  analysts  like  Kammelsberg,  Bodecker, 
Genih,  Debus,  Knop,  Heintz,  Krocker,  Marchand,  Vveidenbusch, 
Sonnenschein,  Varrentrap,  Weber,  &c.  ic,  would  by  fault  of 
method  or  by  carelessness  return  anything  but  results  that  were 
accurate,  as  far  as  it  was  possible  to  make  them  such.  We  cannot 
suppose  that  their  determinations  of  lime,  ozyd  of  iron,  potash 
and  sulphuric  acid,  substances  estimated  then  by  the  same  meth- 
ods that  are  now  employed,  would  vary  if  they  were  supplied  with 
homogeneous  material  to  operate  upon.  But  let  os  look  at  some 
of  their  figures.  We  tabulate  a  number  of  them  taken  at  ran- 
dom: 


Bell  or 
Eldeoa, 

a. 
b. 

LLme. 

0-39 
0-75 
0-25 

PoUrtL 

0-93 
2-08 
012 

SnlphuTle  wild. 
0-08 

0-02 

0-06 
0-17 

0-40 

Beesdau, 

■  b. 

0-802 
0039 
0-115 

3-825 
0-460 
0-762 

0-004 

0-042 
0-046 
0-007 

6. 
c. 

1-982 
0-614 
0-728 

3-631 
1-289 
1-243 

0060 
0-038 
0-241 

0-051 
0-010 
0-121 

Turwe, 

.   6. 

2-312 
2-67 
3-391 

1-112 
1-14 
0-201 

0-040 
0-03 
0-022 

0067 
0-20 
0014 

■  6." 
c. 

0-420 
1081 
0-401 

1-166 
1-456 

0-018 
0-016 

0004 
0-418 

0-071 

If  we  run  over  these  figures  and  those  of  the  entire  series  of 
analyses,  we  find  that  different  determinations  disagree  to  such 
an  extent  as  to  make  it  the  sheerest  folly  to  base  any  calculation 
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of  the  vslae  of  the  Boil  upon  analjais.  Some  of  the  analjaes 
agree  sufficiently  to  show  that  accordant  results  are  possible  if 
uniform  material  be  taken ;  but  the  grand  result  of  the  iuvesti- 
gatioD  is  that  the  difficulties  of  getting  a  uniform  material  are 
exceedingly  great.  Again,  we  must  remember  that  in  the  case 
before  us,  the  three  examinations  of  each  soil  were  made  upon 
portiona  of  OQe  carefully  mixed  sample.  What  would  have 
been  the  result  had  eacu  chemist  received  a  sample  collected 
separately  from  all  the  others,  and  from  different  parts  of  the 
■  field  1 

Dr.  Peter  mentions  these  analyses  erf  the  Landea  CoUaeium, 
and  quotes  a  few  of  the  results  on  page  187  of  the  3d  Kentucky 
Beport  He  believes  however  that  these  discordant  results  do 
not  invalidate  soil  analyses  when  made  as  they  may  be  made 
with  "  means  and  appliances  now  at  the  service  of  the  analytical 
chemist "  and  thinks  "  this  statement  however  hazardous  it  may 
seem  will  be  found  to  be  sustained  "  in  his  Beport. 

In  the  Beport  before  us  however  we  do  not  find  anything  to 
sustain  Dr.  Peter's  view.  He  gives,  bo  far  as  we  have  discovered, 
no  duplicate  analyses,  to  show  what  accuracy  his  methods  admit 
of  on  the  same  sample,  much  less  does  he  prove  by  analyses  of 
specimens  separately  gathered  from  the  same  field,  that  it  is  easy 
to  procure  an  average  material  for  analysis.  Until  this  proof  is 
produced  the  evidence  is  in  favor  of  our  view. 

Having  shown  bow  small  an  error  in  sampling  may  affect  the 
chemist's  estimate  of  a  soil,  it  is  not  out  of  place  to  insist  for  a 
moment,  that  a  similar  error  in  the  analysis  itself,  must  have  the 
same  result.  In  raoaing  over  200  pages  of  Dr.  Peter's  4th  Ken- 
tucky Report,  we  find  nve  analyses  of  soil  in  which  there  is  a 
gain  of  from  five  to  eight  tenths  per  cent;  we  find  twenty-three  in 
which  there  is  a  loss  exceeding  five  tenths  per  cent.  In  thirteen 
of  the  latter  the  loss  is  eight  or  more  tenths,  in  eight  instances 
the  loss  is  one  per  cent  or  more,  and  in  one  case  is  one  and  eight- 
tenths  per  cent.  We  should  scorn  to  notice  little  matters  like 
these,  errors  which  are  inseparable  from  the  best  manipulation 
and  the  best  processes,  were  it  not  that  in  soil  analysis  it  is  pre- 
dsely  the  small  quantities  which  alone  have  any  importance. 

We  find  in  Dr.  Peter's  work,  as  in  the  work  of  all  who  have 

§  receded  him  in  the  analysis  of  soils  from  Davy  and  Sprengel 
own,  evidence  that  the  best  endeavors  in  this  line  of  reaearch 
are  entirely  incommensurate  with  the  desired  results. 

It  may  be  objected  to  this  criticism  of  the  analyses  tiiat  the 
Joss  or  gain  must  be  distributed  among  the  twelve  ingredients 
determined.  It  is  true  that  there  is  a  probability  that  such  dis- 
tribution would  be  just;  but  this  is  by  no  means  certain,  and  it 
is  equally  true  that  this  being  done  there  is  still  force  in  the 
oritaosm — fbr  the  fbui-tenths  per  cent  of  the  soil  which  a  cen- 
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tary  of  wheat  crops  would  remove,  likewise  consists  of  twelve 
iD^edients. 

The  2d  result  of  these  analyses,  according  to  Dre.  Owen  and 
Peter,  ia  what  the  former  (4th  Ky,  Rep.,  p.  38)  declares  to  be 
"ageneral  law"  "now  established,"  viz.,  "that  toil-arialysia  ia 
capable  of  showing  the  exiiavalion  in  land  of  the  tnineral  food  of 
jilants  by  continual  cropping." 

To  show  the  removal  of  soil-ingredients  by  cropping,  the 
plan  was  followed  of  collecting  soils  from  contiguous  nelds,  one 
of  which  had  been  "cultivated"  while  the  other  was  in  itsyirgin 
state.  On  comparing  the  analyses  it  was  found  that  in  seventy- 
one*  cases  out  of  seventy-nine,  a  loss  had  occurred  in  the 
soil  which  had  been  in  use  without  manure  from  ten  to  fifty 
years.  In  eight  instances,  however,  the  analysis  &i1ed  to  show 
such  a  result,  owing  to  local  causes,  the  soil  of  the  old  field 
being  based  on  a  sub-soil  richer  than  was  the  virgin  field,  or  the 
old  field  having  received  washings  of  more  elevated  lands,  &c. 

The  admitted  richness  of  the  old  over  the  new  soil  in  these 
eight  exceptional  cases,  is  expressed  by  hundredths  of  per  cent, 
e.  g.,  soil  Nos.  982,  virgin,  and  983,  cultivated,  differ  by  0-066  per 
cent  of  potash.  Soils  1144  and  1146  by  0032  per  cent  of  phos- 
phoric acid.  Soils  1204  and  1205  by  0092  per  cent  phoapnoric 
acid.  Soils  1207  and  1208  by  0038  per  cent  potash.  Similar 
fractions  likewise  show  the  amount  of  deterioration  in  the  other 
seventy-one  cases.  We  adduce  two  instances  pointed  out  by 
Dr.  Peter  in  the  8d  Kentucky  Report,  p.  207,  and  one  given  on 
p.  176  of  the  2d  Arkansas  Report: 

Catb.  oC  lloia.      H>tnit*l 


Tiwin  noil.  No.  667, 
Old  Mil,  No.  668, 
Difference, 

03iB 
0-216 
0130 

0-335 
0-465 
D-130  gain. 

0-181 
0-103 
0078 

0-1S6 
0101 
0-066 

Viigin  soil.  No.  738, 
Old  field,  No.  789, 
Differanoe, 

0180 
0-146 
0-035 

D-444 
0-388 
0-066 

0-179 
0-163 
0-016 

0-266 
0-179 
0-077 

Tiwn  soil.  No.  288, 
Old  field,  No.  289, 
Difference, 

0-121 
0021 

0-100 

0-371 
0-371 
0-000 

0127 
0-063 
0H>7* 

0-116 
0-097 
0-019 

"We  were  prepared  to  find  these  differences  much  larger.  It 
ia  seen  at  a  glance  that  they  fall  within  the  errors  of  Dr.  Peter's 
.own  manipulation,  and  when  we  assert  that  of  ten  analyses  of 
the  most  homogeneous  material  made  by  the  same  analyst  under 
the  most  favorable  circumstances,  five  would  differ  among  each 
other  by  an  amount  equal  to  the  quantities  upon  which  this 
"  natural  law "  is  supported,  we  assert  what  every  competent 


*  M'lsprfnted  ftwnfy-one,  on  P.  SI.  4tli  Kentnckj  Report, 
t  MUprintad  od  p.  SOT.  td  Ey,  Rpp.,  where  the  diflereoce  is  made  OOt 
of  0  078,  u  giTBn  aboTa  fnini  the  I>ba1&ted  analjaei. 
Am.  Joua.  Sot— 8ioon  Sxaiu,  Tol.  XXXn,  No.  0S.-4zrT.,  IML 
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analyst  knows  to  be  trae,  and  what  moreover  pronounces  most 
emphatically  upon  the  value  of  such  iavestigations. 

It  is  therefore  our  conclusion,  that  while,  as  has  long  been 
known,  the  soil  loses  in  mineral  matter  what  the  crop  eains,  it  is 
doubtful  if  in  any  given  caae  chemical  analysis  can  indicate  this 
difference  with  certainty,  for  the  reasons  that  the  accidents  which 
affect  analysis  make  the  limits  of  inaccuracy,  to  cover  more  than 
the  loss  by  years  of  cropping.  When  we  take  into  account  the 
changes  that  are  constantly  progressing  in  the  soil  when  ander 
cultivation — changes  by  which  the  disintegration  is  hastened, 
changes  by  which  it  is  made  in  many  instances  more  retentive 
of  soluble  matters — when  we  remember  that  moat  cultivated 
crops,  although  they  carry  off  in  seed,  stem  and  foliage  a  quan- 
tity of  mineral  matters,  yet  derive  these  in  part  from  a  depth 
below  the  range  of  analysis,  and  in  their  roota  or  stubble,  leave 
upon  the  surface,  salts  brought  up  from  a  considerable  depth — 
we  perceive  that  the  problem  is  so  complicated  with  compensa- 
tions and  variable  qunntities  as  to  put  it  beyond  the  reach  of 
quantitative  chemical  analysis. 

If,  in  any  case,  soil-analysis  does  show  or  appear  to  show  the 
exhaustion  of  the  soil,  it  is  however,  the  appeal  to  experience 
which  proves  it,  and  aa  this  is  the  first,  most  obvious,  and  an 
entirely  sufficient  proof,  we  do  not  see  the  value  of  the  "  law  " 
that  has  10  per  cent  (eight-seventy-ninths)  of  exceptions,  the 
existence  of  which  like  that  of  the  rule  itself  is  only  to  be 
established  by  comparison  with  the  plain  agricultural  fact. 

In  short,  if  we  admit  the  result  as  Drs.  Owen  and  Peter  would 
have  it — of  what  use  or  interest  is  it  ? 

The  8d  point,  is  that  analysis  shows  "  the  peculiaritiea  of  the 
soils  derived  from  diiferent  geological  formations."  Says  Dr. 
Owen,  "  these  analyses  most  distinctly  show  that  certain  geolog- 
ical formations  impart  to  the  soil  more  of  the  important  mine- 
ral fertilizers  than  others."  The  reader  will  be  able  "to  see 
that  it  is  those  formations  which  are  composed  of  easily  disin- 
tegratinz  materials,  which,  all  other  things  being  equal,  yield  the 
soils  richest  in  phosphoric  acid,  lime  and  potash;  and  at  the 
same  time  contain  the  quantity  of  alumina  and  oxyd  of  iron 
necessary  to  render  them  sufficiently  retentive  and  attractive  of 
atmospheric  water  and  ammonia;  therefore  these  soils  are  the 
best  adapted  for  those  grains  and  crops  which  require  the  largest 
proportion  of  these  ingredients."  "He  will  moreover  be  able 
to  trace  the  gradual  diminution  in  the  proportion  of  the  more 
important  mineral  ingredients,  down  from  these  extraordinarily 
fertile  soils  derived  from  the  highly  fossiliferous,  argillo-caJca- 
reous  beds  of  the  lower  Silurian,  tbo  Cretaceous  and  the  Tertiary 
systems  of  the  West;  through  the  silico-calcareous  soils  of  the 
upper  Silurian,  Devonian  and  Sub-Carboniferous  limestone  strata, 
in  which  fossils  aie  either  more  sparingly  distributed  or,  in  some 
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cases  almost  wanting,  aod  which  are  far  less  easj  of  decomposi- 
tion ;  thence  through  the  srgillo-silicious  soils  of  the  Coal  meas- 
ares  with  only  locally  organic  remains,  and  these  chieJly  of  plants, 
down  to  the  more  purely  silicioua  soils  prevalent  where  the 
noD-fossiliferous  sandstones  of  the  Coal  measures  and  of  the 
Millstone  Grit,  prevail  to  the  exclusion  of  either  shales  or  lime- 
stones and  which  afford  the  most  unproductive  soils  as  yet  an- 
alyzed." While  it  is  to  be  expected  that  rocks  of  complex  origin 
rich  in  organic  remains — which  are  evidences  that  the  rocks  them- 
selves originally  resulted  from  the  deposition  of  the  washings  of 
fertile  lands — should  yield  richer  soils  than  sandstones  or  lime- 
Btones,  we  do  not  see  that  analysis  of  the  soil  makes  the  fact 
more  evident  Knowledge  of  the  composition  of  a  rock  enables 
us  to  judge  in  a  general  way  of  the  value  of  the  soil,  so  far  as 
this  depends  upon  chemical  characters.  We  do  not  see  what  is 
gained  by  further  analyses  of  the  soil.  It  would  appear  that  the 
cheap  mental  processes  of  deduction  or  inference  may  accomplish 
here  in  a  moment  ail  that  an  expensive  analysis  can  show. 

We  fail  moreover  to  perceive  that  analysis  shows  "  the  pecu- 
liarities of  the  soils  derived  from  the  diflferent  geological  forma- 
tions." In  a  cretaceous  or  limestone  soil  we  of  course  expect  to 
fiind  much  carbonate  of  lime,  and  in  a  sandstone  or  millstone  grit 
soil  much  insoluble  silica  or  silicates,  but  the  quantities  of  phos- 
phoric acid,  potash  and  sulphuric  acid  do  not  appear  to  bear  any 
definite  relation  to  their  geological  origin.  It  is  impossible  to 
represent  the  composition  of  the  soil  of  any  geologicfd  formation 
by  a  typical  statement  of  percentages,  or  to  point  out  its  pecu- 
liarities further  than  by  an  undefinable  more  or  less.  Although 
Kentucky  and  Arkansas  lie  mostly  or  altogether  beyond  the 
influence  of  drift,  yet  the  action  of  running  water  in  its  con- 
stant passage  from  hill-top  to  valley  has  to  a  great  degree  oblite- 
rated from  the  soils  those  ^Mcuii'ar  differences  to  be  found  among 
the  rocka  from  which  they  have  been  derived. 

A  careful  examination  of  the  analyses  recorded  in  the  Arkan- 
sas survey  shows  that  the  average  composition  of  the  eight  soils 
analyzed  from  the  Lower  Silurian  and  of  the  fourteen  from  the 
millstone  grit,  compare  as  follows,  in  regard  to  the  more  im- 
portant ingredients: 


Lover  Silurian,  KTemze  of   S  khIi, 

0-'s3S  ' 

0-48S 

cisi 

0-OS3 

0-3G5 

MiUrtone  grit,          "          W    - 

0-BI6 

&6S1 

0-lSO 

0-067 

0-U8 

Here  we  see  that  the  soils  of  the  poorest  formation  are  inferior 
to  those  of  the  richest  only  in  carbonate  of  lime  and  potash.  Of 
the  soils  of  the  millstone  grit,  nine  are  richer  in  carb.  lime  than 
the  poorest  of  the  Silurian,  and  five  of  the  former  contain  more 
potash  than  the  poorest  of  the  latter.  On  the  other  hand  but 
two  of  the  Silurian  soils  have  higher  percentages  of  either  carb. 

^;ooqIc 
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lime  or  potash,  tban  the  richest  soil  of  the  millstooe  grit.  If 
these  figures  demoostrate  anything,  it  is  the  fact,  that  no  geolog- 
ical formation  hoa  the  absolute  monopoly  of  either  barren  or 
fertile  eoils.  If  the  analyses  of  Dr.  Peter  show  the  "peculiari- 
ties" of  the  soils  of  any  geological  age,  then  certainly  theae 
peculiarities  are  not  remarkably  peculiar  I 

Onpage  50  of  the  2  J  Ark.  Sep.,  Dr.  Owen  remarks  as  follows ; 

"  With  the  table  of  the  composition  of  the  ashes  of  plants  to 
refer  to,  appended  to  this  Report,  and  after  becoming  aoquainted 
frith  the  usual  proportions  of  mineral  constituents  in  an  average 
soil,  information  which  is  easily  acquired  by  looking  over  the 
table  of  soil  analyses  in  this  Report,  it  is  easy  for  any  individual 
to  see,  when  he  is  provided  with  a  reliable  analysis  of  bis  soil, 
not  only  to  what  crop  it  is  best  adapted,  but  what  kind  of  min- 
eral fertilizers,  if  any,  it  requires  as  a  manure,  and  bow  it  com- 
pares in  fertility  to  the  various  grades  of  soils  from  other  tajaa 
and  other  states.  Is  not  this  knowledge  of  some  valne  to  the 
former?" 

The  above,  we  are  of  opinion,  proceeded   rather  from  the 

fmerous  heart  tbui  from  the  critical  Drain  of  its  lamented  author, 
ad  he  attempted  to  do  the  things  which  he  believed  to  be  so 
eaa^,  we  are  sure  his  statements  would  have  lost  somewhat  of 
their  directness  and  would  have  appeared  in  a  form  highly  modi- 
fied from  the  above.  "  The  usual  proportion  of  ingredients  in  an 
average  soil."  What  is  an  average  soil?  Our  only  way  of 
deciding  what  is  such  a  soil  consists  in  noting  the  average  yield 
of  soils.  But  the  yield  depends  not  alone  on  the  soil,  bat  upon 
climate,  weather,  tillage  and  various  incidents  and  accidents.  It 
depends  not  on  the  composition  of  the  soil — not  on  the  "  propor; 
tioa  of  ingredients"  alone,  but  likewise  on  the  condition  ^ 
those  ingredients,  their  state  of  combination,  their  solubility.  It 
depends  also  on  the  physical  characters  of  the  soil,  which  deter* 
mine  the  relatioos  ei  the  crop  to  the  essential  conditions  of  reg- 
ulated  heat  and  moisture.  The  soil  is  not  less  important  to  the 
plant  in  its  function  of  home  than  in  its  function  of  food,  the  lodg- 
ings are  of  equal  influence  with  the  board.  It  is  a  nice  work  to 
balance  these  varying  circumstances,  many  of  which  have  as  yet 
in  our  science,  no  shadow  of  a  numerical  expression,  and  then  to 
say  how  many  thousandths  of  a  per  cent  of  potash,  lime,  phos- 
phoric acid,  ka.,  belong  to  the  "  average  soil. 

Dr.  Peter  has  indeed  attempted  to  show  the  degree  of  availa- 
bility of  the  elements  of  ^e  soil  by  the  following  process.  "A 
quantity,  generally  thirty  grammes  of  the  air-dried  soil  is 
placed  IB  an  eight-ounce  «trong  vial,  with  a  close  fitting  stopper, 
and  the  bottle  is  filled  up  with  distilled  water  which  oas  oeen 
charged  with  pure  carbonic  acid  gas,  under  a  pressure  of  about 
two  atmospheres.    The  bottle  is  allowed  to  remain  for  about  a 
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month  at  a  temperature  aboat  that  of  summer  heat"  The 
mattera  thus  dissolved  were  then  analyzed  as  URual.  These 
results  have  this  value,  they  show  that  the  water  of  the  soil  is 
capable  of  dissolving  all  the  elemeuta  of  the  food  of  plants. 
Tney  furnish  moreover  a  rough  comparative  view  of  the  availa- 
ble matters  in  different  soils.  Beyond  this  we  cannot  attach  any 
value  to  them. 

We  now  come  to  Dr.  Owen's  4th  result  of  soil-analvses, 
embodied  in  the  above  quotation,  and  repeated  on  p.  80  oi  the 
4th  Ky.  Bep.,  viz:  its  power  of  indicating  "the  suitnbility  of 
the  soil  for  any  particular  crop."  Closely  related  to  this  is  the  5th 
item,  viz.,  that  analysis  can  show  "  what  addition  any  soil,  either 
uncultivated  or  cultivated,  requires  to  render  it  productive  and 
remunerative  for  any  given  crop ;  and,  of  course,  the  deficiency 
in  the  soil  of  one  or  more  of  the  eleven  elements  determined  by 
chemical  analysis." 

We  cannot  help  feeling  that  the  above  assertioDS  which  are 
here  made  unqnaiiGedly,  were  intended  to  be  understood  with  a 
large  amount  of  reserve  and  subject  to  various  conditioDS.  Oth- 
erwise we  must  regard  them  quite  unjustified,  if  not  absurd. 
The  chemical  analysis  of  soil  reveals  nothing  as  to  its  tenacity  or 
lightness,  its  porosity  or  retentiveness  for  water,  yet  these  pnya- 
ical  and  mechanical  conditions  more  than  anything  else  determine 
the  adaptation  of  a  soil  for  any  particular  crop.  The  best  grass 
lands  are  not  the  best  wheat  lands — and  although  it  would 
scarcely  be  questioned  that  wheat  requires  a  richer  soil  than 
crass  in  order  to  produce  an  average  crop,  and  although  as  we 
know,  it  often  happens  that  many  successive  hay  crops  may  be 
removed  fi-om  a  meadow  without  sensible  diminution  of  the 
yield,  while  uninterrupted  cropping  with  wheat  nearly  always 
reduces  the  capacity  of  the  soil  in  a  veiy  few  years  below  a 
profitable  point;  yet  e^ch  average  hay  crop  removes  from  afield 
more  of  every  ingredient  of  vegetation  than  the  grain  and  straw 
together  of  an  average  harvest  of  wheat. 

Such  at  least  is  the  testimony  borne  by  the  most  recent  and 
trustworthy  data.  Dr.  Anderson  of  Glasgow  basing  his  calcula- 
tions on  tne  best  analyses  and  on  the  extensive  agricultural 
Btatistics  gathered  in  late  years  by  the  Highland  and  Ag.  Society 
of  Scotland,  makes  the  following  estimate  of  the  amount  of  the 
principal  ingredients  removed  from  an  acre  by  average  crops  of 
aeven  staple  British  farm  products.  See  table  on  next  page. — 
TVoTis.  Highland  and  Ag.  &c.,  1861,  p.  668. 

On  comparing  the  amount  of  matters  removed  fi*om  an  acre 
by  the  wheat  and  hav  crops,  we  find  that  the  latter  requires  four 
times  as  much  potasn,  lime  and  sulphuric  acid;  twice  as  much 
silica  and  one-fifth  more  nitrogen. 

Again  we  know  that  oats  are  raised  on  soils  which  are  consid- 
ered too  poor  for  the  profitable  production  of  wheats  and  the 
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table  shows  ua  that  an  average  crop  of  oata  requires  more  of 
every  mineral  ingredieDt  thaa  is  needful  for  a  corresponding 
wheat  crop. 

In  fact,  wheat  is  the  crop,  to  grow  which  continuously  requires, 
according  to  universal  agricultural  experience,  land  richer  than 
that  needed  for  any  other  of  the  seven  crops  whose  chemical 
statistics  are  given  in  Dr.  Anderson's  Table,  and  notwithstanding, 
with  exception  of  barley  and  the  potato-tuber,  it  removes  the 
least  from  the  soil. 

The  farmer  knows  that  wheat  delights  in  a  deep,  rather  heavy 
Boil,  one  which  holds  moisture  well,  and  yet  is  not  wet.  Barley 
and  oatfi  flourish  on  soils  that  are  too  dry  and  light,  and  grass 
on  those  which  are  too  wet  for  wheat. 

But  how  does  the  matter  stand  when  theseexternal  conditions 
are  taken  into  account?  Does  not  analysis  aid  us  then  in  a 
good  degree?  Let  us  take  a  case  similar  to  what  has  repeatedly 
occurred  in  actual  practice.  We  have  a  soil  which  as  the  result 
of  long  cultivation  or  from  natural  deficiencies,  is  incapable  of 
yielding  a  remunerative  crop  of  wheat.  Its  texture  is  good,  it 
has  pr^uced  wheat  abundantly,  and  needs  nothing  but  a  littlo 
of  the  right  kind  of  manure  to  restore  its  power  of  giving  a 
cropl  We  put  upon  it  Peruvian  guano  at  the  rate  of  SOO  lbs. 
per  acre,  and  the  harvest  is  a  good  one.  The  entire  alddition  to 
the  soil  is  but  jiiiinths  —  one  hundredth  per  cent.  The 
amounts  of  phosphoric  acid,  of  alkaline  earths  and  nitrogen 
added,  are  for  eacn,  but  one  six-hundredth  per  cent  of  the  soil, 
taken  to  the  depth  of  a  foot.  These  quantities  are  rather  minute 
for  even  the  improved  analysis  of  the  present  time  to  estimate 
successfully. 

Calculations  like  this  show  that  the  chemist  cannot  discrimi- 
nate by  his  acalysia  between;  1st,  a  soil  which  is  unproductive 
from  the  temporary  exhaustion  of  some  of  ila  available  ingre- 
dients; 2d,  the  same  soil  which  is  rendered  fertile  again  for  a 
year  by  the  use  of  300  lbs.  of  guano;  and  3d,  the  same,  made 
over-rich  so  that  nothing  will  grow  on  it,  by  an  applicatioD  of  a 
ton  of  guano. 

On  page  18  of  the  2d  Ky.  Rep.,  Dr.  Owen  remarks  as  follows : 
"Dunng  last  summer  a  soil  was  collected  in  Builit  county,  from 
an  old  field  which  had  been  fifty  or  sixty  years  in  cultivation, 
and  which  will  now  no  longer  produce  clover.  I  venture  to 
predict  that  when  the  analysis  of  this  soil  shall  be  completed  it 
will  be  found  to  be  deficient  in  some  of  these  constituents,*  and 
the  anaivsia  will  probably  show  what  other  green  crop  might 
succeed  better  for  the  renovation  of  such  land. 

On  page  230  of  the  3d  Ky.  Rep.,  Dr.  Peter  gives  the  analysis 

of  this  soil,  and  says,  "  The  inability  of  this  soil  to  produce  clover 

•  Tbe  mlnerml  ingrnUenti  of  plinU. 
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ia  explained  by  its  very  Bmall  proportion  of  lime,  and  rather 
small  amount  of  sulphuric  and  phosphorie  ocida.  The  additioa 
of  plaster  of  Paris  or  some  of  trie  csJcareoua  marls  would  prob- 
ably restore  it  to  the  capability  of  Bupporting  a  clover  crop." 

The  percentages  of  tlie  ingredients  which  Dr.  Peter  considers 
deficient,  are  as  follows : 

GarboDate  of  lime,     -        .        -         0-072  =time  0-040 
Sulphuric  acid,  -        -         -         O-OSS 

Pliospboric  acid,        -        -         -         0-070 

Small  as  are  these  quantities,  the  smallest  of  them,  viz.,  that 
of  lime,  yet  amounts  to  1200  lbs.  per  acre,  which  is  enough  to 
supply  10  clover  crops  of  8  tons  each,  and  as  by  tjie  analysis  it 
all  exists  in  the  form  of  carbonate,  it  must  all  be  available.  We 
know  from  the  vegetation  experiments  of  Bonssingault,  Tille, 
and  Sachs,  that  plants  are  capable  of  absorbing  from  a  limited 
amount  of  soil  the  wlwle  of  any  soluble  nutritive  substance  pres- 
ent, provided  its  quantity  be  no  more  than  the  plants  require, 
and  ^e  other  elements  of  fertility  are  at  hand  in  excess. 

Twelve  or  thirteen  years  ago,  Dr.  Anderson  in  his  capacity  of 
Chemist  to  the  Highland  and  Ag.  Society  of  Scotland,  had  occa- 
sion to  investigate  two  soils  which  had  become  "clover-sick," 
and  he  caused  them,  together  with  similar  adjacent  soils  which 
still  produced  clover,  to  be  most  minutely  analvzed.  Without 
reproducing  his  figures,  which  may  be  found  in  ttie  Trans,  of  the 
Highland  and  Ag.  Soc.  for  1849-51,  p.  204,  we  will  merely 
quote  some  of  the  remarks  which  accompany  the  analyses :  "  The 
results  of  these  analyses  are  certainly  of  an  unexpected  charac* 
ter,  and  appear  to  me  to  indicate  that,  in  this  instance  the  &ilure 
of  the  clover  caniiot  have  been  dependent  upon  the  chemical 
constitution  of  the  soil.  In  both  cases  the  results  of  the  analyses 
of  each  pair  do  not  present  a  greater  difference  than  would  be 
obtained  from  the  analyses  of  two  portions  of  soil  from  different 
parts  of  any  field. " 

In  the  present  year,  Stoeckhardt  (Ckemucher  Arkfrsmann, 
No.  2, 1861,  p.  86),  has  published  an  account  of  several  "  elover- 
stck  "  soils  from  Schlanstaedt,  which  reveal  to  analysis  a  greater 
content  of  every  nutritive  mineral  ijigredient  both  soluble  in  water 
and  in  acids,  than  exists  in  another  soil  Jrom  Frankenstein  which 
produces  clover  and  wheat  as  well.  What  proves  bCTond  a 
doubt  that  the  inability  of  these  soils  to  yield  clover  aepends 
upon  something  besides  their  chemical  constitution,  is  the  Jact 
that  lucerne  and  esparsette  still  Sourish  upon  them  admirably, 
and  further,  clover  itseltj  if  sown  with  one  of  these  last  men- 
tioned crops,  succeeds  very  well. 

A  great  truth  in  agriculture  is  this:  Each  kind  of  agricaltural 
plant  requires  that  its  seedsbe  surrounded  with  certain  conditions 
in  order  that  they  may  germinate  readily  and  healthfully,  so 
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that  when  the  mother  cotyledons  are  ezhaDSted,  the  jonng  plftnts 
shall  attack  tbe  stores  of  food  in  the  soil  with  that  vigor  which 
is  needful  in  order  to  appropriate  them  without  hindrance. 

Tbe  fact  that  winter  wheat  is  more  delicate  and  fastidious  in 
its  infancy  than  most  other  crops,  is  perhaps  the  main  reaaoQ 
why  it  does  not  succeed  well  on  many  good  lands,  and  why  it 
cannot  be  continuously  produced  from  the  same  soil,  year  aner 
year.  It  is  a  matter  of  experience  that  wheat  requires  a  rather 
firm  seed-bed :  beans,  oats  and  mangold-wurzel  approach  wheat 
in  their  requirements,  while  bariey,  peas  and  turnips  are  best 
sailed  in  a  light  tilth.  On  the  other  hand,  climate,  weather  and 
tillage  so  influence  the  character  of  the  soil,  that  even  on  light 
lands,  wheat  may  find  all  tbe  conditions  of  its  growth.  The  bed 
which  is  produced  by  inverting  a  clover  sod,  and  allowing  it  to 
consolidate  by  time  and  rains,  or  by  passing  a  heavy  roller  over 
it^  is  eminently  adapted  to  wheat,  even  on  a  rather  light  soil. 

The  fact  that  in  the  cases  given  above  from  Stoeckhardt,  clover 
succeeded  when  sown  with  lucerne  or  esparsette,  would  indicate 
that,  possibly,  the  condition  of  tbe  seea-bed  was  the  cause  of 
fkilurd. 

These  and  other  facts  which  might  be  adduced  to  almost  any 
extent,  indicate  sufBciently  that  chemical  analysis  alone,  even  if 
we  admit  its  full  nicety  and  accura^iy,  can  at  the  best  furnish  us 
with  a  knowledge  of  but  a  few  of  many  conditions  which  must 
cooperate  in  profitable  agricultural  production,  and  as  a  conse- 
quence, its  part  in  guiding  the  farmer  is  but  very  subordinate. 
Taking  into  the  account  its  evident  uncertainty  and  clumsiness 
when  applied  to  estimating  the  minute  quantities  which  a£fect 
vegetable  growth,  the  part  it  can  play  becomes  still  more  subor- 
dinate— we  hesitate  not  to  say,  insignificant 

As  we  write,  a  fragment  from  a  Scientific  Journal  brings  to 
our  notice  a  discovery  which  if  real,  strengthens  our  views  in 
an  unexpected  manner.  It  is  well  known  that  iodine  is  so  im- 
mensely diluted  in  sea-water — the  soil  of  marine-plants — that 
none  of  our  tests  though  they  are  among  the  most  delicate,  serve 
to  detect  it  directly,  and  it  is  doubtful  if  it  has  been  detected 
even  in  the  highly  concentrated  mother  liquors  which  remain 
a^r  separating  the  crystallizable  salts,  yet  the  fuci  find  and 
accamalat«  it,  and  we  must  grant  that  it  is  present  there  for 
them,  in  sufficient  quantity. 

Again,  Prince  Salm  Eorstmar  several  Tears  since,  in  bis  ad- 
mirable researches  on  the  influence  of  tne  individual  mineral 
ingredients  of  plants  on  the  development  of  oats  and  barley, 
found  that  he  could  not  by  any  possibility  exclude  chlorine  from 
his  experimental  plants.  Eis  soils  and  pots,  tbe  salts  and  water 
he  fed  his  plants  with  were  so  purified  that  he  could  not  detect 
this  element  in  them,  and  yet  he  invariably  discovered  it  in  tbe 

Ak.  Jon.  Sol— SiooNs  Sum,  Toi.  y^^Ti,  Nq.  is,— tan.,  IML 


2fi0  S.  W,  Johnson  on  the  Soil-anaJytei  of  ike 

Bsbea  of  the  plants.  So  too  he  found  titanic  acid  in  the  produce 
grown  on  the  most  carefully  purified  soils.  !Now,  it  is  mentioned 
]Q  the  "  Chemical  News  "  that  he  finds  a^  hundredlJu  of  lithium 
are  indigpeniMe  to  the  ripening  of  barley.  This  element  Batisen 
has  but  recently  shown  to  be  everywhere  distributed,  yet  it  has 
been  hitherto  entirely  unnoticed  in  all  soil-  and  plaa^analyBe8 
because  of  its  occarrence  in  almost  infinitesimal  quantity. 

It  must  be  well  borne  in  mind  that  Agriculture  herself — so< 
called  Practice — ia  able  of  her  own  resources  to  judge  somewhat 
of  the  value  of  soils,  is  able  to  know  if  a  soil  be  fertile  or  poor, 
is  able  to  pronounce  upon  its  adaptation  to  crops,  and  can  to  a 
certain  extent  decide  woat  is  a  good  manure  for  this  or  that  field. 

We  are  free  to  assert  that  the  knowledge  which  is  now  to  be 

fathered  from  experience,  is  able  in  ninety-nine  cases  out  of  one 
andred,  to  give  a  more  truthful  verdict  as  to  the  capacity  of  a 
soil,  that  any  amount  of  analysis,  chemical,  mechanical  or  other- 
wise,  can  do.  We  would  give  more  for  the  opinion  of  an  old 
intelligent  farmer  than  for  that  of  the  most  skilled  chemist  ia 
most  questions  connected  with  farming.  Doubtless  the  farmer 
would  make  some  blunders  from  which  chemistry  might  save 
him,  but  the  chemist  would  be  likely  to  do  more  violence  to 
agriculture,  than  the  farmer  would  to  chemistry. 

By  these  statements  which  may,  but  should  not  surprise  some 
of  our  scientific  friends,  we  merely  intend  to  express  an  troinion 
as  to  the  present  relative  position  towards  agriculture  of  those 
who  regard  the  art  from  a  chemical,  and  those  who  see  it  from  an 
experimental  point  of  view. 

if  any  one  has  fuller  and  more  inspiring  notions  of  the  import- 
ance of  science  in  its  applications  to  agriculture  than  we  have, 
we  desire  to  sit  at  his  feet  and  share  the  higher  affiaiitt.  But  our 
inspiration,  if  it  be  of  the  sort  that  works  enduring  benefit,  must 
be  based  on  clear  ideas  of  the  directions  in  which  advance  is 
possible  and  on  a  fall  perception  of  the  dif5culties  that  lie  before 
us,  and  the  means  of  overcoming  them. 

We  have  great  faith  that  chemistry  and  that  chemical  analysis 
have  done  and  are  to  do  a  work  for  ajgriculture,  that  shall  Is^  that 
venerable  art  under  everlasting  obligations  to  the  youthful  sci- 
ence. But  not  by  soil-analyses  alone  or  mainly  is  this  to  im 
achievefl.  We  do  not  assert  that  soil-analysis  is  worthless — we 
believe  that  the  probabilities  of  its  uselessness  in  direct  applica- 
tion to  practice  are  so  great  that  we  would  rarely  base  any  ope- 
rations on  it  alone,  and  yet  it  may  in  many  cases,  promote  science 
and  give  us  data  for  conclusions  that  are  of  practical  use.  But 
for  these  purposes  it  m  ust  form  part  of  a  system  of  observations 
and  trials,  must  be  a  step  in  some  research,  must  stand  not  as  the 
index  to  a  barren  fact,  but  as  the  revelator  of  fruitful  ideas. 

We  hold  that  soil-analysis  long  asp  played  out  the  part  which 
Dr.  Peter  would  have  it  perform.    In  the  hands  of  Sprengel  it 
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was  fertile  with  new  truth,  but  it  must  henceforth  be  a  tool  for 
occasional  use,  and  not  an  engine  of  discovery.  With  our  ad- 
vance in  knowledge  there  must  be  an  advance  in  methods  of 
finding  out  the  unknown.  Soil -analysis  was  indeed  a  means  of 
insight  into  the  secrets  of  vegetable  growth,  but  it  carried  with 
it  the  meafiUK  of  its  limit.  What  we  call  telescopes  do  not  ena- 
ble U8  to  see  *A«  end  1 

To  study  the  eoil  in  the  hope  of  benefitting  agriculture,  we 
must  regard  all  its  relations  to  the  plant.  We  must  esamine  it 
not  merelv  from  those  points  of  view  which  theoretical  chemistry 
suggests,  1)Ut  especially  from  those  which  a  knowledge  of  prac- 
tiokT  agriculture  furnishes.  I'his  is  becoming  more  and  more 
the  habit  of  agricdltoral  chemists  and  the  results  are  of  the 
happiest  kind. 

I^t  us  remember  what  the  illustrious  Nestor  of  Agricultural 
Science,  Boussiogault,  hai  said  as  the  summing  up  of  his  pro- 
tracted experience  and  study. 

"  At  an  epoch  not  far  distant  it  was  believed  that  a  strict 
connexion  existed  between  the  composition  and  the  quality  of 
srable  soil.  Numerous  analyses  shortly  modified  this  opinion  as 
too  positive.  The  sagacious  Schiibler  even  sought  lo  prove  in  a 
research  that  has  become  classic,  that  the  fertility  of  a  soil  de- 
pends more  upon  its  physical  properties,  its  state  of  aggregation, 
power  of  absorption,  &c.,  than  upon  its  chemical  constitution." 

"  The  physical  properties,  in  my  opinion,  do  not  enable  us, 
more  than  the  chemical  composition,  to  pronounce  upon  the  de- 
gree of  fertility  of  the  soil.  To  decide  this  point  with  some  meas- 
ure of  certainty,  it  is  indispensable  to  have  recourse  to  direct  ob- 
servatioa;  it  is  necessary  to  cultivate  a  plant  in  the  soil,  and 
ascertain  with  what  vigor  it  developes  there:  the  analysis  of  the 
plant  afterward  intervenes  usefully,  to  indicate  the  kind  and  quan- 
tity of  the  elements  that  have  been  assimilated." — ("Z^e  la  Terre 
Vegilale  coiisiderie  dans  ses  EfftU  sur  la  Vegetation"  page  288  of 
^Agronomie,  Chimie  agricole  el  Physiohgie,  Tome  premier,  I860.") 
There  has  been  much  progress  made  in  our  knowledge  of  the 
Boil  during  the  last  ten  year^  .  This  advance  has  not  condisted 
in  revealing  to  us  the  presence  of  new  elements  (lithia  perhaps 
excepted),  nor  in  fixing  with  any  more  certainty  the  quantitative 
limits  which  separate  barrenness  from  fertility,  it  has  not  shown 
what  is  the  composition  of  a  Silurian  or  a  Sub- Carboniferous,  a 
Drift  or  a  Tertiary  soil,  it  has  not  defined  the  soil  adapted  to 
wheat  or  that  productive  of  clover,  it  has  not  indicnted  the  ma- 
nures which  this  or  that  soil  needs;  but  content  with  the  fact 
that  all  soils  which  naturally  support  vegetation  contain  the 
elements  of  vegetation,  it  has  sougnt  to  ascertain  in  what  forms 
these  elements  are  assimilable,  how  they  may  be  made  available, 
what  changes  or  reactions  in  the  soil  affect  its  productiveneas ; 
how  fertilizers  act  indirectly  (their  infueuce  onen  having  no 
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relation  to  any  Bupposable  direct  action),  how  the  aoil  afFects  the 
life  of  the  plant  otnerwise  than  by  feeding  it,  ka.  &c. 

Wo  are  approaching  in  fact  by  slow  decrees  to  an  understand- 
ing of  the  physiological  significance  of  the  soil,  a  grand  result 
to  which  chemistry  and  physics  cooperate. 

We  trust  that  in  the  fature,  the  American  people  will  not  less 
bat  more  appreciate  the  value  of  science  in  ila  practical  and  es- 
pecially its  agricultural  bearings;  that  here,  as  in  Germany, 
France  and  England,  the  labors  of  those  who  seek  to  unite  Prac- 
tice with  Science  may  be  fostered  and  sustained.  But  to  this 
end  scientific  men  must  be  cautious  that  in  endeavoring  to  help, 
however  honestly  and  laboriously  they  may  work,  they  do  not 
hinder. 

Sbafflald  Scientific  Bcbool,  Augnit  tOtli,  18«1. 


Abt.  XXIII.— 7^  Great  Cbmet  of  1861.» 
1.  Oburvationt  at  Ntw  ffavtn. 

On  Sunday  eveningJune  80tb  between  8  and  9  o'clock,  there 
was  observed  at  New  Haven,  in  the  northern  part  of  the  heavens 
in  an  opening  between  the  clouds,  and  at  an  elevation  of  about 
ten  degrees,  a  nebulous  body  of  unusual  bnlliancy.  Its  appear- 
ance was  similar  to  that  of  the  planet  Jupiter  shining  throne^ 
a  thin  mist;  and  it  was  nearly  as  conspicuous  an  object  in  the 
heavens  as  Jupit«r,  although  this  was  due  not  wholly  to  the 
intensity  of  its  light,  but  partly  to  its  extent  of  aur&ce,  its  appar- 
ent diameter  being  about  equal  to  that  of  the  full  moon.  It  was 
at  once  suspected  that  this  body  was  a  comet ;  but  this  concluaioD 
was  adopted  with  some  reserve,  on  account  of  the  unusual 
brilliancy  and  sudden  apparition  of  the  meteor.  This  light  was 
Boon  concealed  by  a  cloua ;  but  about  half  an  hour  later,  a  larger 
opening  in  the  clouds  disclosed  the  tail  of  the  comet,  in  the  form 
of  a  bright  streamer,  with  sides  nearly  straight  and  parallel, 
and  pretty  sharply  defined.  The  head  of  the  comet  was  now 
invisible ;  but  a  little  later,  both  hAid  and  tail  were  seen  simul- 
taneously, forming  together  one  of  the  most  brilliant  comets  of 
the  last  fifty  years,  and  astonishing  every  one  by  the  suddenness 
of  its  development.  Mr.  B.  W.  Wright  of  this  city  marked  the 
position  of  the  comet's  head  upon  a  star  chart  as  accurately  as 
he  was  able,  and  hence  concludes  that  about  a  quarter  before 
nine  o'clock,  June  30,  its  R.  A.  was  108"  and  Dec  47°  N, 

On  Monday  it  was  ascertained  that  on  Saturday  evening,  sev- 
eral individuals  had  noticed  in  the  north  a  bright  streamer  rising 
to  a  great  height  above  the  horizon,  and  it  was  at  once  conclude 
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that  this  was  the  tail  of  the  same  comet  The  d&ily  newspapers 
report  that  the  head  of  the  comet  was  seen  on  Saturday  evening 
at  Oolumbus,  in  Ohio,  but  it  is  not  known  that  an;  one  made 
any  accurate  determination  of  its  place. 

On  Monday  night  at  New  Haven  the  sky  was  overcast;  but 
on  Tuesday  evening  July  2d,  the  sky  was  m(»tl7  clear,  and  the 
comet  very  conspicuous ;  although  it  was  thougot  that  its  head 
was  not  as  brilliant  as  it  had  l>een  on  Sunday  evening.  At 
Qb  31m  p,  M.,  the  position  of  the  head  was  in  R.  A.  S"*  41"",  and 
Dea  6S°  5'  N.  Seen  through  a  telescope  of  five  inches  aper- 
ture, with  a  power  of  65,  the  head  was  fully  thirty  minutes  in 
diameter.  Kear  the  center  of  the  nebulosity  appeared  a  very 
brilliant  nucleus,  from  which  emanated  a  luminous  sector,  whose 
opening  was  about  tiO°,  one  side  being  nearly  vertical  and  the 
other  or  right  aide  was  nearly  horizontal.  This  brush  of  light 
extended  two  minutes  from  the  nucleus.  The  tail  of  the  contet 
could  be  traced  to  a  distance  of  80°  from  the  head. 

On  Wednesday  evening  the  sky  was  again  clear,  .and  the 
comet  was  observed  to  ^eai  advantage,  but  its  biillianoy  bad 
palpably  declined  since  Sunday  evening.  At  9^  6"  P.M.,  ita 
head  was  in  R  A.  9''  52"'  and  Dec  66"  10'  N.  Seen  through 
the  telescope,  the  coma  had  about  the  same  extent  as  on  the 

E receding  evening,  but  the  luminous  sector  already  mentioned, 
ad  changed  very  noticeably.  The  sides  of  the  sector  were 
carved,  the  concavity  being  outwards,  and  the  opening  of  the 
sector  amounted  to  136°  when  measured  to  the  extremities  of 
its  arc,  but  the  initial  directions  of  the  two  sides  formed  an 
angle  at  the  nucleus  of  about  90°.  From  the  nucleus  to  the 
edge  of  the  sector  was  1'  84".  Beyond  this,  there  was  a  dark 
arch  or  band  concentric  with  the  nucleus,  and  beyond  the  dark 
band  a  luminous  arch  or  envelope  &int  and  misty,  the  middle 
lioe  of  which  was  2'  56"  from  the  nucleus.  Beyond  this  there 
were  faint  indications  of  a  second  envelope,  with  an  intervening 
dark  arch,  the  whole  forming  a  series  of  nearly  concentric  light 
and  dark  arches,  similar  to  those  observed  in  Ponati's  comet  in 
1858,  and  in  Halley's  comet  in  1835.  The  tail  of  the  comet  on 
Wednesday  evening  could  be  traced  through  an  arc  of  95°,  and 
the  deviation  of  its  axis  from  the  position  of  direct  opposition 
to  the  sun  was  about  12°,  and  toward  the  east,  the  asis  produced 
cutting  the  ecliptic  about  8°  behind  the  sun's  place. 

The  tail  of  the  comet  was  carefully  observed  on  several  clear 
evenings,  but  the  observations  were  more  detailed  and  complete 
on  the  evening  of  July  Sd.  The  northern  edge  grazed  the  star 
Lambda  Draconis,  passed  about  15'  to  the  south  of  Kappa  Dra^ 
conis,  and  continued  on  through  Iota  Draconis.  and  far  oeyond 
it,  in  an  arc  of  a  great  circle.  The  southern  edge  passed  just  to 
the  north  of  H.  82,  Ursae  Majoris,  grazed  H.  SO,  Ursae  Maoris, 
and  continued  on  through  the  stars  8  and  8  Draconis.     (Aooord- 
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ing  to  the  B.  A.  Catalogae  these  stars  are  Nos.  3196,  3358,  8963, 
and  4347.) 

It  broke  off,  or  suddenly  became  faint,  before  it  reached  the 
distance  of  Alpha  Braconis,  at  about  20°  from  the  nucleus. 
From  that  point  the  tail  continued  as  a  much  fainter  milky 
band,  decreasing  very  gradually  in  luminosity,  and  varying 
but  little  in  apparent  breadth.  This  breadth  was  less  than 
one-half  the  breadth  of  the  extremity  of  the  brighter  portion, 
which  was  about  3°.  The  southern  edge  of  the  narrower  and 
fainter  stream  passed  through  Alpha  Draconis,  and  grazed  the 
stars  Tau,  Sigma,  and  Eta  Herculis.  The  decreasing  light  of 
this  stream  vanished  in  the  immediate  vicinity  of  the  Milky 
Way,  to  the  east  of  ^  Ophiuchi.  The  extreme  length  of  the 
tail  was  about  95".  The  train  of  the  comet  was  apparently 
made  np  of  two  distinct  streams  of  luminous  matter,  differing 
greatly  m  width  and  length.  The  northern  edges  of  the  two 
were  m  the  same  line,  but  the  extreme  breadth  of  the  shorter 
stream  was  much  greater  than  that  of  the  other.  Its  southern 
edge  was  badly  defined,  and  somewhat  concave  outward.  A 
very  faint  diffused  light,  rapidly  widening  out,  could  be  traced 
&r  beyond  the  point  where  the  sudden  falling  off  of  brigfatnesa 
occurred.  This  diffused  light  extended,  on  the  evenings  of  July 
4th  and  5tb,  to  the  vicinity  of  Corona  Borealis,  or  more  than 
40°  from  the  nucleus,  and  attained  to  a  width  of  12°  or  15°. 
Its  southern  edge  passed  just  to  the  north  of  the  star  Theta 
BooUs.  The  breadth  of  the  tail,  as  distinctly  seen,  at  its  broad- 
est part,  was  about  8°.  On  the  evening  of  June  80th,  the  esti- 
mated breadth  was  5° ;  but  a  faint  light  on  the  south  side  was 
traced  5°  farther,  giving  an  extreme  oreadtb  of  10°.  On  July 
4th,  the  tail  was  visibly  forked  about  2°  below  the  star  Alpha 
Draconis,  or  loi"  from  the  nucleus.  On  the  fallowing  evening 
the  point  of  forking  was  3°  or  4°  above  the  same  star.  The  nu- 
cleus had  advanced  5i°  toward  it  in  the  interval. 

It  was  also  observed,  on  the  evening  of  July  4th,  that  by  ex- 
amining carefully  it  could  he  discerned  that  the  long  narrow 
stream  mcreased  in  breadth  about  in  proportion  to  the  distance 
from  the  nucleus.  At  the  point  where  first  seen  as  a  distinct 
stream  its  breadth  was  about  1^°. 

Since  July  6th  the  tail  of  the  comet  has  decreased,  f)x>m  night 
to  night,  in  brightness,  as  well  as  in  length  and  breadth. 

2.  Ob$ervaliont  at  WailuTigUm. 
The  following  places  of  the  comet  as  observed  at  the  XJ.  S. 
Naval  Observatory,  Washington,  have  been  communicated  by 
Lieut.  J.  M.  Gilliss,  Superintendent  of  the  Observatory.  The 
observations  were  made  by  Mr.  Ferguson  with  the  large  equa- 
torial 
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On  the  night  of  the  3d,  it  was  observed  on  the  meridian  with 
the  transit  ioatrumeat  by  Prof.  Robinson,  U.  S.  K.  and  with  the 
mural  circle  by  Prof.  Hubbard. 

H.  T.  WuhinglOD.  a  i 

July  3  16^  21"  46»-7  lOl"  11"  7».26  66°  33' 81''-6 

Prom  the  observations  of  the  2d,  4th  and  6th,  the  following 
elements  of  its  orbit  were  computed  by  Prof.  Hubbard. 

Perihelion  passage  1861.    June  11.43966.    Washington  mean  time. 
Longitude  of  the  peribelion,  249*  11'  28''-4  )  Mean  eqx. 

Longitude  of  ascending  node,  278   68    32  -1  )     1861-0 

Incliiiation  of  the  orbit,  85    37    36  -6 

Peribelioa  disUnce,  0'S21631 

MotioQ  direct 
These  elements  give  for  the  middle  observation 
Jl=.-\b"-1  (0-0) 
^6=  - 10  -6 
It  is  obvious  from  these  elements,  that  this  comet  is  not  the 
same  as  the  comet  of  1566  (called  Charles  Yth's  comet)  whose 
return  has  been  anticipated  for  several  years ;  nor  do  theBa  ele- 
ments bear  any  resemblance  to  those  of  any  comet  in  the  pub-  ' 
lished  catalogues.     We  must  conclude  then  that  this  comet  ia  a 
new  one,  whose  orbit  has  never  before  been  computed.* 

3.  Tht  Camet,  ai  teen  at  the  Oh»ervatory  of  Harvard  Collefft,  Cam- 
bridfft,  Mau.    Communicated  by  G.  P.  Bond,  Director. 

The  comet  was  first  seen  at  the  Observatory  of  Harvard  Col- 
lege in  the  early  twilight  on  the  evening  of  Tuesday,  July  2d. 
The  sky  was  clouded  on  the  first  and  on  the  thirtieth.  On  Sat- 
urday the  twenty-ninth  of  June  the  air  was  hazy  preventing  the 
Qsual  sweeping  for  comets,  although  observations  near  the 
meridian  were  prosecuted  until  about  111"  p.  M.  Had  the  sky 
been  clear,  the  tail  of  the  comet  would  probably  hare  been  seen. 
A  day  or  two  previous,  the  western  twilight  had  been  explored 
with  an  opera  glass,  but  at  this  time  only  the  upper  part  of  the 
tail  could  have  been  in  sight,  and  it  must  have  been  too  faint  to 
attract  notice. 

The  condition  of  the  theory  of  cometary  formation  makes  it 
very  desirable  that  astronomers  should  devote  more  attention 
than  they  have  hitherto  been  accustomed  to  do,  to  the  accurate 
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delioeation  of  the  curve  of  the  tail  among  the  etara  The  p^^a- 
eat  opportunitv  has  been  improved  at  the  Observatory  of  Har- 
Tard  College  oy  making  careful  tracings  of  the  boundaries  of 
the  rays  through  their  entire  extent  upon  star  charts.  The 
UranoTnetria  Nova  of  Argelander  was  found  to  be  especially 
convenient  for  the  purpose,  both  from  the  exactness  of  the  pro- 
jection and  the  care  taken  in  giving  the  proper  magnitudes  to 
the  stars  which  greatly  facilitates  their  identification.  Ad  unin- 
terrupted series  of  clear  nights  from  the  second  of  July  to  the 
present  time  has  very  much  favored  us  in  preserving  the  con- 
tinuity of  the  phenomena,  which  is  a  condition  of  the  ntmoet 
importance  for  their  future  discussion. 

The  eiiddenness  of  the  apparition  of  the  comet  in  northern 
latitudes  was  one  of  the  most  impressive  of  its  characteristics. 
On  the  2d  of  July  afler  the  twilignt  bad  disappeared,  the  head, 
to  the  naked  eye,  was  much  brighter  than  a  star  of  the  first 
magnitude,  if  only  the  effective  impression  be  taken  into  account, 
although  as  to  intensity  it  was  far  inferior  to  n  Lyr»,  or  even  to 
a  UrsEB  Majoris.  I  should  describe  the  head  as  neariy  equal  in 
brightness  to  that  of  the  great  comet  of  1858  between  the  30th 
of  September  and  the  6th  of  October;  it  should  be  considered 
however  that  the  present  comet  was  better  sitaated,  &om  its 
higher  position  above  the  horizon  at  the  end  of  twilight. 

The  aspect  of  the  tail  suggested  a  resemblance  to  the  comet  c^ 
March,  1848.  It  was  a  narrow,  straight  ray  projected  to  s  dis- 
tance of  one  hundred  and  six  degrees  (106  )  from  the  nacleoa, 
being  easily  distinguishable  quite  up  to  the  borders  of  the 
milky  way.  The  boundaries  for  the  most  part  were  well  defined 
and  easily  traced  among  the  stars.  It  was  not  until  a^r  two  or 
three  hoars  of  observation,  that  I  conid  gain  a  clear  compreben- 
sion  of  the  structure  of  the  tail  or  tails  as  they  presented  them- 
selves to  the  naked  eye  and  through  a  small  opera  glass.  It  was 
then  evident  that  a  diffuse,  dim  light  with  very  uncertain  out- 
lines, apparently  composed  of  hazy  filaments,  swept  off  in  a  strong 
curve  towards  the  stars  in  the  tail  of  Ursa  Major — ^the  southern 
edge  directed  as  low  as  towards  Mizar.  This  was  evidently  a 
broad  curved  tail,  intersected  on  its  curved  side  at  the  distance 
of  a  few  degrees  &om  the  nucleus  by  the  long  straight  ray  which 
at  the  first  glance,  from  its  greatly  superior  brightness,  seemed 
alone  to  constitute  the  tail.  The  two  were  in  fact  counterparts 
of  the  principal  tail  and  the  supplementary  rays  of  the  great 
comet  of  1868,  with  this  remarkable  difference,  that  in  the  latter 
the  straight  rays  were  so  &r  inferior  in  brightness  to  the  carved 
tail  as  to  have  been  recognized  at  only  three  observatories,  those 
of  Poulkova,  Gottingen  and  Cambridge,  U.  S. — while  with  the 
present  comet,  the  predominating  feature  was  the  straight  ray 
to  which  the  curved  tail  seemed  scarcely  more  than  a  wisp-like 
appendage. 
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On  farther  acrutiny  with  the  aid  of  an  opera-glftsa,  two  shBrply 
cut  and  very  narrow  dark  channels,  bounding  the  principal  ray, 
could  be  traced  for  ten  or  fifteen  degrees  from  the  nadeus ;  while 
outside  of  them,  on  either  side,  were  two  additional  faint  rays. 
The  whole  issue  of  nebulous  matter  from  the  nucleus  far  into 
tbe  tail  was  curiously  grooved  and  striated.  It  was  noticed  tliat 
both  the  principal  ray  and  the  dark  channels  penetrated  within 
the  outline  of  tne  curved  tail,  the  latter  being  clearly  separated 
from  the  principal  ray  even  to  the  naked  eye  by  a  dark  cleft 
j  oat  above  their  intersection.  The  well  defined  margin  of  the 
principal  ray  admitted  of  a  very  exact  delineation,  even  as  far 
aa  »  Ophiuchi,  100°  from  its  origin. 

On  the  third,  the  bright  rays  and  dark  channels  were  traced  to 
a  distance  of  40°  from  the  nucleus,  the  principal  ray  to  nearly 
100°.  Five  or  six  alternations  were  distinguished,  besides  the 
hazy  filaments  constituting  the  curved  tail.  Some  of  the  streaks 
could  be  traced  quite  up  to  the  nucleus.  The  rays  were  not  only 
separated  by  the  dark  channel  parallel  to  their  axes,  bat  they 
were  disconnected  at  intervals  in  the  direction  of  their  length. 

On  the  fourth,  there  were  two  or  ipore  regions  of  contrary 
flexure  on  the  north  following  margin  of  the  ray,  which,  in  a 
theoretical  point  of  view,  are  of  very  great  interest  when  taken 
in  connection  with  the  direction  of  the  ray  almost  precisely  in 
a  great  circle  from  the  sun  continued  through  the  nuclens.  This 
peculiarity  presented  itself  still  more  decisively  on  the  fifth,  when 
the  tortuous  path  of  the  ray  could  not  be  overlooked. 

The  very  singular  aspect  of  the  northern  edge  of  the  principal 
ray  for  the  first  thirty  or  forty  degrees  of  its  course,  attracted 
particular  attention,  and  the  charts  were  revised  with  all  possible 
care.  Tbe  sky  was  perfectly  clear  and  the  outlines  so  distinct 
that  there  could  be  no  room  for  doubt  as  to  the  reality  of  the 
reflexure  of  the  curve.  Subsequently  on  projecting  an  arc  of  a 
great  circle  from  the  sun  through  the  nucleus,  it  was  found  to  lie 
clearly  within  tbe  margin  of  the  ray  as  far  as  a  disUnce  of  thirty 
degrees  (30°),  from  the  nucleus,  and  there  was  still  haziness 
beyond  it  almost  to  the  distance  of  sixty  degrees  (60°).  The 
charts  on  other  dates  indicate  similar  results,  but  the  data  cannot 
be  properly  discussed  without  requiring  more  labor  than  can  be, 
at  present,  devoted  to  them. 

Within  the  last  few  days  the  principal  ray  in  the  part  near 
the  nucleus,  has  assumed  a  more  regular  sweep  in  the  direction 
opposed  to  that  of  the  diffuse  tail,  which  now  reaches  neariy  to 
the  centre  of  Corona  Borealis,  scarcely  changing  the  course  of 
,  its  southern  limit  between  x  and  t  Bootis  and  t  Coronte  Borealis 
firom  night  to  night. 

The  telescopic  phenomena,  though  interesting,  have  not  pre- 
geated  equally  strongly  defined  features  with  those  which  char- 
Ax.  Joca.  8Dt.-«>«»n>  Sebiu,  Vol..  XXXH,  Vo.  06.— Ban.,  1B81. 
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acterized  the  great  eomet  of  1858.  We  should  perhiqw  excqit 
irotn  this  remark  their  structure  for  a  day  or  two  after  their  firat 
emission  from  the  aucleua.  Iq  this  stage  they  were  intenected 
by  jets  of  luminous  matter  projected  from  the  pudeus^  and  these 
limits  were  pretty  clearly  ouUioed. 

On  the  2a,  portions  ol  three  were  visible;  the  inner  one  show- 
ing a  variety  of  details.  In  its  outline  and  general  aspect  it  waa, 
like  others  which  followed  it,  almost  a  ftc-simile  on  so  enlarged 
scale  of  some  of  those  exhibited  by  the  great  comet  of  1&8. 
They  rapidly  faded,  or  were  lost  in  the  surrounding  haze  and 
their  places  were  filled  by  new  ones.  Latterly,  two,  at  most, 
could  be  seen  at  one  time.  It  is  quite  imporhutt  to  remark  that 
the  BQccessive  envelopes  resemblM  their  predeceaaoTB  not  odIt 
in  their  general  asp^t  but  quite  closely  in  the  details  of  their 
structure;  the  luminous  jets  not  issuing  at  random  from  all 
points  alike  of  the  nucleus,  but  continuing  to  follow  a  neurlj 
similar  course  at  each  new  discbarge  &om  its  Bur&c«. 

The  most  natural  in&reoce  from  this  would  seem  to  be  that  the 
nucleus,  if  it  nAates  at  all  upon  an  axis,  does  so  very  slowly. 
Of  the  pendulum-like  vibrations  of  the  luminous  sectors  ascribed 
by  Bessel  to  the  comet  of  Halley,  nothing  was  seen ;  althon^ 
the  opportunity  of  witnessing  them,  had  they  existed,  was  very 
favorable,  as  the  sectors  were  well  displayed. 

The  nucleus  was  thronghont  brilliant,  and,  to  appearanoe,' 
solid,  with  a  diameter  of  from  2"  to  8". 

The  disposition  of  the  nebulosity  in  the  part  of  the  bdl  con- 
tiguous to  the  head  was  nearly  uniform  throughout ;  the  axial 
darkness  being  scarcely  distinguishable,  excepting  ou  one  occar 
aion,  July  Sd, 

The  following  positions  have  been  derived  &om  comparisons 
with  neighboring  stars. 


leei. 

'^ste'" 

^ 

a 

July  2, 

eh  28"  88" 

8t>  SI"  43».22 

+92'  61'  17''-1 

3, 

8  21     88 

9    49    16 -BS 

66      6  15  -8 

s, 

10  39    62 

9   SS      S  -68 

66    16  06  -1 

4, 

10   89    18 

113      7  -48 

66    68  26  ■* 

5, 

12      9    26 

11    87      9-67 

66      8  22  -0 

«. 

9   17     89 

12   31      2-60 

64    61  83  -8 

8, 

10   20      5 

13   21    30  -06 

61    46  IS  -7 

9, 

10   40    4? 

13   37    87-88 

60    21  46  -S 

10, 

9    89     12 

18   49    26  -80 

69      9  34  ■! 

13. 

II    67    47 

14     8      0  -69 

66    64  47  -2 

18, 

9   47     66 

14    13    69-24 

66      6  26  -7 

The  nucleus  admitted  of 

very  precise  observations :  indeed  it 

is  a  curious 

fact  that  it  would  be  quite  possible  by  means  of 

proper  comparisons  with  neighboring  stars. 

to  obtain  the  differ- 

enoes  of  terrestrial  longitudes  of  the  principal  points  at  which 
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it  waa  obseired,  vith  a  degree  of  preciBioii  oq\j  BurpaBsed  by 
the  more  refined  methods  known  in  aslronomy. 

The  near  approach  of  the  present  comet  to  the  earth  and  the 
sharp^  defined  poiot  of  ita  nucleus,  illustrates  the  practicability 
of  a  method  of  determining  ths  solar  parallax:  with  perhaps 
greater  exactness  than  can  be  attained  by  any  other  means. 
Many  cometa  have  stellar  points  for  their  nuclei,  visible  in  the 
larger  telescopes,  which  admit  of  as  accurate  comparisons  with 
neighboring  stars  as  is  practicable  in  measurements  among  the 
stars  themselves.  Many  such  have  appeared  within  the  last 
fifteen  years.  Suppose  such  a  comet  to  be  suitably  placed  so  as 
to  be  observed  Bimultaoeously  in  different  quarters  of  the  globe, 
when  at  a  distance  from  the  earth  of  less  than  one-twentieth  of 
the  sun's  distance.  Under  favorable  circumstances  it  would  not 
be  hazarding  too  much  to  say,  that  in  the  course  of  its  apparition 
the  probable  error  of  the  aolar  parallax  could  be  reduced  within 
smaller  limits  than  is  possible  by  means  of  transits  of  Venus  or 
<rf  any  other  method.  Such  an  opportunity  might  possibly 
aSbrd  an  improved  value  of  the  mass  of  the  earth. 

The  fbllowing  elements  of  the  comet  have  been  computed  at 
the  Observatory  by  Messrs.  Safford  and  HalL 

JSkmmU  of  Comtt  II,  1861.     By  T.  H.  Saitobd. 

T=1881,  June  11.1878.     Cambridge  m.  L 

log.  g=  9-91299 

n-a=M  329''40'-8l 

Q       =s  278   C9-Z8 

*        =  65   41-48 

Motion  diiecL 

By  A.  Halu 

TsJune  11.260.    Wuhington  m.  t 
«        =:       248"  6 1' 60" 
Q       =z        296   £9  28 
i         =  85   41  27 

log.  gs:  9'9]362 

Motion  direct 
From  the  above,  Mr.  Safford  finds  the  following  approximate 
ephemeris  for  10''  24"  m.  t,  Washington,  ^  and  r  repreaentiug 
the  distances  from  the  earth  and  son  respectively. 

1861. 
July  S, 


„ 

S 

log.  J 

kg-r 

178»  42* 

+66-  8' 

9-8404 

9-971fl 

188  21 

64  46 

19S  24 

6S  13 

9-4281 

■   (f»800 

200  87 

ei  42 

204  34 

60  18 

9-6061 

9-9887 

207  89 

69  2 

210   6 

67  64 

9-6722 

9-0976 

212   6 

66  62 

218  44 

+66  67 

9M)S13 

(M»M 

...Google 

W,m,t 

„ 

JoBe  12-S, 

61*  89'-l 

16-8, 

6S    16-8 

20-5, 

66     4-9 

24-5, 

71    66-8 

28fi, 

85    17  ■» 

July    2  6, 

182    16-9 

66, 

168    53-9 

10-5, 

207    50-1 

June  200, 

89    30  ■* 

The  comet 

passed  its  as 
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The  following,  compnted  by  Mr.  Hall  for  Waahinghm  mean 
midnight,  will  give  an  idea  of  the  path  of  the  comet  previous 
to  its  becomiDg  visible  in  the  Qorthern  hemisphere. 

3  log- J 

-26"  32'-3  fl-7222 

23    18-4  »'6182 

17    11-6  fl-4831 

—  8    4S'4  0-3106 

+27    41-6  9-1420 

63  34-0  8-2027 

64  38-6  8-3684 
+58  &0S  0-S420 
+38      e-4                 01330 

r i  aacendiDg  node  June  28-086,  Washing- 
ton m.  t,  when  the  difTereuce  between  the  helioceDtric  loogituok 
of  the  comet  and  of  the  earth  was  2°  O".    The  difierenoe  be- 
tween the  ffeoceutric  longitude  of  the  comet  and  of  the  sun  was 
12°  29'.    Log.  of  distance  of  the  comet  from  the  earth  =9'1629. 
Calling  ita  brilliancy  unity  on  July  2-5,  we  have 
Juoe  12-0,     Brilliancy  =  0-11 
16-6,  018 
20-5,                           0-33 
24-8,                           0-69 
28-0,                           1-41 
July    8-6,  1-00 
6-6,                           0-50 
10-5,                           018 

computed  t^  the  eqaation,  brilliancy  ^  ~g^a' 

It  will  be  seen  that  the  comet,  at  about  the  time  of  its  peri- 
helion, muBt  have  been  well  situated  for  observation  at  the  Cape 
of  Good  Hope  and  other  points  in  southern  latitudes.  The  att- 
culaled  brilliancy  is  indeed  much  less  than  on  the  2d  of  July, 
being  only  about  one-tenth — but  it  ia  well  known  that  the  form- 
ula cannot  berelieduponfortheTariationsof  the  light  of  comets, 
which  is  greatly  in&uenced  by  their  poeitlons  relatively  to  their 
perihelia. 

It  is  probable  that  at  least  the  bead  of  the  comet  was  much 
brighter  at  the  middle  of  June  than  it  was  after  the  first  of  July, 
and  we  shall  wait  with  much  interest  for  accounts  of  it  from 
southern  observatories,  especially  from  the  Cape  of  GJood  Hope, 
which  has  often,  in  similar  emergencies,  proved  itself  the  most 
important  astronomical  position  occupied  by  any  existing  ob- 
servatory. 

From  the  above  elements,  the  diameter  of  the  nudeoa  may  be 
variously  estimated  at  &om  one  hnndred  and  fifty  to  three  or 


)  by  Google 


TheGreat  Comet  of  1961.  361 

four  hundred  miles.  On  July  2d  tbe  breadth  of  the  head  at  the 
nucleua  was  156,000  miles,  the  height  of  the  inner  envelope 
llj500  milea,  and  the  length  of  the  tail  about  15,000,000  milea. 

The  comet  waa  seen  between  one  and  two  o'elock  on  Sunday 
morning,  June  30th,  by  Dr,  Briinnow,  at  the  Observatory  of 
Ann  Arbor.  This  ia  the  earliest  authentic  account  of  its  via- 
bility which  has  come  to  mj  notice.  The  head  could  not  have 
been  seen  on  Friday  evening,  although  observations  to  that 
effect  have  been  reported.  The  extremity  of  the  tail,  however, 
must  have  been  within  view  for  some  time  previous,  though  too 
faint  to  attract  notice. 

The  reports  current  of  the  identity  of  the  comet  with  those  of 
1264  and  1556  are  without  any  foQudatioit. 

4,  Contitmation  of  Account  of  Comet  II.  1861 ;  by  Q.  P.  Bokd,  Dirtetar 
of  the  Observatory  of  Harvard  Coltege. 

With  the  exception  of  a  single  cloudy  night,  observations  were 
made  at  this  Observatory,  on  ever^  evening  from  the  2d  to  the 
2l3t  July  inclusiva  Alike  succession  of  clear  skiee  rarely  occurs 
here.  At  the  latter  date,  the  comet  had  become  much  fainter,  and 
was  besides  obscured  by  the  moonlight.  In  the  region  near  the 
nucleus,  the  outlines  of  the  envelope  could  no  longer  be  discerned 
— the  distribution  of  the  brighter  portions  of  the  nebulosity, 
however,  could  be  seen  to  reaemble  tnat  of  the  earlier  jets.  This 
peculiarity  has  been  preserved  up  to  the  beginning  of  August. 

The  t^  during  the  last  days  of  July,  as  seen  through  an  op* 
era-glass  or  comet-seeker,  has  coDtinaed  to  sbow^  the  narrow  ray, 
now  reduced  to  about  12°  in  length. 

Near  the  head  it  forms  the  right  hand  side  of  the  tail  (as  pre- 
sented in  the  evening),  which  is  the  brightest  and  best  defined. 
Further  on,  it  seems  to  bend  to  the  right  hand  with  a  decided 
curve ;  at  least  this  was  the  impression  to  the  eye,  but  it  has  be- 
come a  very  faint  object  The  hazy  tail  curving  to  the  left, 
maintains  ita  position  and  general  form,  but  ia  greatly  diminished 
in  extent  and  brightness.  Mr.  Safibrd  has  computed  the  fbUow- 
ing  elements  from  observations : 

June  30th,  Greenwich. 

July  Stfa  and  9tb, )    Observfttory  of 
July  18th.  f  Hairard  College. 

JSUmenU  of  Conut  II,  1861. 
T=  June  11.5018.    'WashiDgton  m.  t. 
log.  q=  0.915048 

n-Q=  880''20'48''1  1 


278  58  40-3  [»-M- 
86  37    7-0     "**•** 


zecbvGoogIc 


262  77u!  Great  Comet  vf  1861. 

The  observations  of  June  30tli  and  July  18th  were  exactly  rep- 
resented, and  those  of  July  8th  and  9th  as  folJowe,  by  the  method 
of  least  squares.    A  comparison  upon  Aug,  8  is  also  added, 
c— 0  c— o 

^K  aS  Aa  AS 

July  eth,  +  VI         0"-0  Aug.  3d,  -  8"-7         +  SS"-! 

9th,  -4-0     -2-6 

The  elements  are  somewhat  closer  approximations  thao  thoee 
commoDicated  in  the  previous  notice,  though  not  differing  essen- 
tially from  them. 

The  comet  was  observed  extensively  in  Europe,  on  the  eve- 
ning of  the  80th  of  June,  The  following  passages  are  translated 
from  a  commimication  in  No.  181S  of  the  Astronomiache  Nach- 
richten,  from  Prof.  Secchi,  Director  of  the  Observatory  of  the 
CoUegio  Romano,  dated  Kome,  July  1,  1861, 

"Yesterday  at  9''  30°,  I  noticed  this  immense  train  of  light 
in  the  N.N.E.  which  I  took  for  the  smoke  of  the  fireworks  which 
they  often  have  in  the  city  on  the  festival  of  St.  Peter  and  St. 
Paul,  but  I  soon  perceived  that  it  was  a  comet.  Its  head  was 
then  BO  low  that  I  could  with  dif&culty  take  an  approximate  in- 
Btrumental  position,  and  at  839  m.  t.,  I  found  its  A.  R  Oi^  S7", 
and  its  dec.  45°  67'.  After  the  head  had  set,  the  tail  remained 
on  the  horizon,  and  was  much  more  brilliant  than  the  milky  way. 

About  half  an  hour  before  midnight,  the  tail  had  reached  its 
maximum  development ;  it  was  very  bright,  and  6°  broad  at  the 
pole  star  which  was  exactly  in  its  centre.  Thence  it  contracted 
considerably,  the  central  part  only  remaining,  which  extended 
in  a  long  band,  tolerably  bright,  and  about  2°  broad,  touching 
a  Lyrse  on  one  edge  (the  eaatern),  and  passing  the  zenith,  waa 
lost  in  the  milky  way  near  the  stars  C  and'  Aquil«e.  Including 
the  part  below  the  horizon  the  length  was  118°.  This  is  truly 
surprising  I  After  it  had  risen  at  2  o'clock  in  the  morning,  I  ex- 
amined the  details  of  the  construction  of  the  nucleus  till  about 
S'',  and  I  found  that  the  nucleus  was  elliptical,  with  its  major  axis 
situated  transversely  to  the  axis  of  the  talL  The  measure  of 
this  axis  was  10"'05,  and  the  minor  axis  was  estimated  as  2" 
smaller,  its  light  nearly  equalling  that  of  Saturn.  It  was  well 
deBned  on  all  sides  witn  a  power  of  200,  only  on  the  side  to- 
wards the  sun  it  was  a  little  less  sharp,  while  a  great  mass  of  jets 
of  reddish  light  started  from  its  edge  in  the  form  of  a  fan.  The 
whole  nucleus  and  the  fan  were  surrounded  with  a  halo,  folding 
back  in  two  branches  to  the  right  and  left ;  the  former  longest 
and  most  brilliant ;  finalty  the  whole  was  enveloped  with  a  lai^e, 
well  defined,  paraboloid  segment  The  distance  from  the  apex 
of  the  paraboloid  to  the  center  of  the  nucleus  was  8'  12",  and 
that  from  the  nucleus  to  the  bend  of  the  curved  jets  was  1'  65". 
The  maximum  breadth  of  the  tail  waa  about  6°.    .  .  . 
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Dr.  Pape  of  Altona  has  examined  carefullj  the  question 
■whether  the  earth  was  at  any  time  within  the  tail  of  the  comet, 
and  concludes  that  at  its  nearest  approach  we  were  about 
2,400,000  miles  distant  from  its  nearest  edge,  on  the  morning 
of  June  29th  at  2''  24". 

This  result  (so  far  as  it  relates  to  the  principal  ray)  is  also 
indicated  by  Mr,  Hall's  calculations  oommunicaCed  in  the  earlier 
notice.  Mr.  Hall  states  the  difference  of  the  heliocentric  longi- 
tude of  the  comet  and  of  the  earth,  at  the  passage  of  the  node, 
June  28'086  Washington  mean  time,  to  be  2°  00'  and  the  log. 
distance  of  the  comet  &om  the  earth  91629. 

Dr.  Pape  finds  for  the  nodal  passage  June  2810  Waijhington 
mean  time,  difference  of  longitudes  =1°  59'.  The  reaolta  in 
other  particulars  are  also  substantially  the  same. 

The  following  remarks  have  been  translated  from  Dr.  Pape'a 
article  in  No.  1316  of  the  Astronomisrke  NachrickCen : 

"  From  the  position  of  the  comet  with  respect  to  the  sun  and 
the  earth,  we  might  conjecture  the  latter  to  nave  passed  through 
the  tail  of  the  comet  on  the  28th  or  29th  of  last  June.  As  such 
a  collision  is  of  some  interest,  I  have  undertaken  a  slight  calcu- 
lation to  obtain  closer  details.  The  passage  of  the  comet  through 
its  ascending  node  took  place,  Berlin  time,  June  28*35  (28*10 
Washington). 

At  this  time,  its  true  anomaly  was  29°  37''5,  log.  r=9*94449,  its 
heliocentric  longitude  278°  59',  its  distance  from  the  earth's  orbit 
=01161.  At  the  same  time  the  heliocentric  longitude  of  the 
earth  was  277°  0'.  Assuming  that  the  axis  of  the  tail  coincided 
with  the  prolongation  of  the  radiai  vector,  the  earth  was  at  a 
distance  of  00352  from  this  axis.  (Mean  distance  of  the  earth 
from  the  sun  =1.) 

A  consideration  of  the  dimensions  of  the  tail  shows  that, 
according  to  the  data,  uo  collision  took  placa 

That  point  of  the  tail  which  lay  in  the  earth's  orbit  was  at  a  dis- 
tance of  =01162  from  the  nucleus;  to  determine  the  diameter  of 
the  tail  at  that  point,  I  subjoin  an  observation  of  the  3d  of  July, 

At  10  o'clock  on  the  evening  of  that  day,  the  angle  which  the 
prolongation  of  the  radias  vector  of  the  comet  formed  with  the 
direction  from  the  earth  to  the  comet,  was  =57°  40';  a  point  in 
the  tail  (which  could  be  traced  for  about  60  degrees)  at  a  distance 
=01162,  had  an  apparent  distance  of  42°  24'  from  the  nucleus, 
and  at  the  same  time  that  the  distance  of  this  point  from  the 
earth  =0-1457. 

At  a  distance  of  about  42"  from  the  nucleus,  the  breadth  of 
the  tail  may  have  been  S°;  hence  it  follows  that  its  true  diameter 
was  00076. 

Kow  on  June  28'S5,  the  distance  of  the  earth  from  the  axis  of 
the  tail  was  0-0S52,  so  that  the  nearest  particles  of  the  tail  passed 
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by  the  aarth  at  a  distance  of  O'OSl.  Tbia  result  hoTCver  rests 
upon  the  eupposition  that  the  tail  lay  in  the  proloDgation  of  the 
radius  vector.  In  fact,  it  appears  to  have  been  curved  iu  the 
plane  of  the  orbit,  so  that  the  remotest  particles  of  the  uil  passed 
through  the  plane  of  the  ecliptic  earlier  than  the  nucleus.  But 
in  no  case,  did  anj  collision  take  place.  According  to  the  above 
hypothesis,  the  least  distance  of  trie  earth  from  the  nearest  of  the 
tail  particles  was  0025  at  about  12  hours  after  the  passage  of  the 
comet  through  the  node." 

Ahoiw,J<ll7Bth,lSSl. 

The  above  calculations  of  Pape  relate  to  the  straight  bright 
ray.  There  waa,  however,  as  will  be  seen  by  reference  to  the 
preceding  part  of  this  notice,  a  great  mass  of  diffuse  light  which 
separated  I'rom  the  ray,  and  swept  off  towards  Gorona  Bonaiia 
in  the  early  part  of  July,  reaching  on  the  4th  to  a  distance 
of  40"  from  the  nucleus,  and  having  a  breadth  of  12°  or  15". 
This  would  have  barely  grazed  the  earth  on  the  SOth  of  June. 
In  a  late  number  of  the  Bulletin  of  the  Imperial  Observatory  at 
Paris,  Mr.  Hind  suggests  that  a  peculiar  illumination  of  the 
sky  noticed  in  England  on  that  date  was  possibly  "attributable 
to  the  commingling  of  the  matter  forming  the  tail  of  the  comet 
witb  the  earth's  atmosphere."  The  observations  on  this  day  have 
a  peculiar  interest,  from  the  fact  that,  at  about  10'>  mean  time 
Greenwich,  the  earth  passed  the  plane  of  the  comet's  orbit,  and 
the  outline  of  the  tail  presented  to  us  was  that  of  the  sectJon 
formed  by  a  plane  perj^ndieular  to  its  orbit. 

From  its  brilliancy  and  nearness  to  the  earth,  the  opportunity 
of  defining  this  section  was  perhaps  the  best  which  the  history 
of  astronomy  has  afforded.  It  is  to  be  hoped  that  European 
astronomers,  who  it  seems  had  the  advantage  of  clear  skies  and 
a  favorable  position  of  the  comet  at  Uie  very  hour  of  our  crossing 
the  orbit,  have  made  good  use  of  the  occasion  by  recording  care- 
fully all  peculiarities  of  the'physical  aspect. 

Prof.  Secchi  has  defined  the  position  of  the  tail  at  ll"*  30"  m.  t. 
at  Borne,  June  SO,  about  bb^  after  the  earth's  passage  through 
the  orbit  plane.  Comparing  the  position  of  an  arc  of  a  great 
circle  drawn  from  the  sun  through  the  nucleus,  which  must  have 
corresponded  almost  precisely  with  the  projection  of  the  plane 
of  the  orbit,  we  find  Uiat  at  the  pole  star  the  centre  of  the  lay 
waa  about  If"  to  the  east  of  the  circle. 

At  a  Lyrie  the  eastern  edge  was  at  the  same  distance  to  the 
west  of  the  circle,  so  that  the  eutire  breadth  was  ou  that  side ; 
the  ceatre  being  distant 

14°  +  i  (breadth  of  tail). 

Again  at ;  and  e  Aquilae  the  tail  was  about  4°  to  the  east  of 
the  circle.     There  waa  therefore  a  decided  lend  in  the  tail 
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wticli  on  account  of  the  direction  of  the  time  of  vision  mnat 
have  been  out  of  the  plane  of  the  orbit  That  ita  entire  breadth 
should  have  been  out  of  this  plane,  as  it  seems  to  have  been 
near  oLyrse,  is  indeed  a  most  remarkable  feature  and  very  im- 
portant in  its  bearing  upon  the  theory  of  the  forces  concerned 
in  producing  it  At  Inter  dates,  as  we  have  remarked  in  a  pre- 
vious notice,  the  tortuous  path  of  the  ray  was  obvioua. 
Cunbridge,  Hau.,  A.tsg.  8,  ISBl. 

CalDbridge,  Aogost  Btk 

P.  S. — A  letter  of  the  date  June  17,  received  from  Dr.  Moesta 
of  the  National  Observatory,  Santiago,  Chili,  announces  the  ap- 
pearance of  "a  brilliant  comet"  early  in  the  month.  Its  posi- 
tion and  motion  agree  with  the  ephemeris  communicated  in  a 
fermer  part  of  this  notice.  We  extract  the  following  observa- 
tions: 

Mean  time  BantUgo.  a  t 

1861,  June  10,     ISt  IS™  28«1        i^  Sn"  52»-92       —27'  51'    8"-8 
12,     17    46    16-4        4   6      6-17       -26  47  14-7 

Cambridge,  Angmt  lOlh. 

Mr.  Safford's  latest  elements  represent  the  Santiago  observa- 
tions as  follows : — 

comp. — obs. 

Aa.  AS 

1861,  June  10,     -  SC"©  -l-22"» 

12,     -Ifl  -7  -16  -6 

There  can  not  therefore  be  any  considerable  deviation  of  the 
orbit  from  a  parabola. 

The  tail  of  the  comet  was  seen  40°  long  by  Liais  at  Eio  Ja- 
neiro on  the  14th  of  June. 

6.  Additional  Oburvatiottt  at  the  U.  S.  Naval  Obtervaiory,  WatMnffton. 
CommuDicated  by  Lt,  J.  M,  Gimas,  U.  S.  N.* 
Upon  attempting  to  compute  an  orbit  for  the  comet,  Pro£ 
Huboard  found  it  impossible  to  represent  the  observed  path  by 
a  parabola,  and  then  obtained  by  the  Gaussian  method  the  fol- 
lowing hyperbolic  elements,  based  upon  the  places  obtained  by 
Mr.  Ferguson  on  the  2d,  8th,  and  17th  of  July.  They  give  for 
the  middle  date  the  values  ^Z=-0"-33,  ^6^-0"-16. 

Time  of  perihelion  paaeage,  1861,  June  11.86294.     Wadi.M.T. 
Long,  of  perihelion,  249°  44'  44"-58  )  M.  equinox, 

"      "   node,  278    59  49  -72  f      18«l-0 

Inclination,  86    56     8  '86 

Eioentridty,  1-0266470 

FerilielioD  distance,  0'745S901 

*  From  Lt.  OilUsi'  papw.  to  appeir  in  full  in  oar  next  iwiM; 
Ah.  imm.  BclSmoovb  Sebub,  Vol.  XZSII,  Ho.  SC-4ipt,,  UBL 
34 
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The  following  ia  the  list  of  observations,  as  £ar  as  redoced  and 
compared  with  the  above  elements : 


JdIt     S'41IG0 

18°0  4S    8'4 

+  !■* 

88  IS  4B'B 

+  1^ 

886480 

147  58  SS-0 

+17-9 

86  10    M 

-©* 

■88108 

US  14  48^1 

-   BB 

66  114B-V 

-  4-1 

'6890B 

1SS46  48-S 

f!4-S 
-f-18-8 

66  34  17-6 

-   8-8 

4'3B78S 

184  40  2H-8 

68  M  SI-2 

-  68 

8'874SI 

1B7  49    O-B 

+  8-6 

64  61    1-7 

—  B-8 

8-S«Te<l 

200  12  28-8 

-  0-6 

81  DO     S-0 

—  M 

108310* 

107  48    0-2 

-  1-4 

68  SB  6G-8 

-  9-i 

11'4(>!S0 

iOBSB    8-0 

+  2-8 

61  66  68-8 

—101 

lS-43183 

211  M    9-1 

+  8-9 

68  G8  131 

—  1-8 

14-430SS 

214  SA  SI'S 

+  7-6 

66  14  2B-6 

-  61 

1881988 

217    8    98 

-18-4 

68  6S    64 

+  6-» 

17-88011 

213  S8  tS-O 

-  4-8 

St  18  Via 

+  !■» 

-42164 

SIS    168S 

+  " 

68  14  18-7 

-  8B 

10-40»83 

220    B  S4-0 

+16-7 

SI  42  886 

-  8-B 

S3'S7!24 

821  44  401 

+  19'5 

60  80  17-9 

-  »-l 

14  86198 

SS!  11  27  S 

+881 

80    9  26-8 

-  M 

2886437 

232  S7  !B'0 

+82'S 

49  49  16-8 

-18-S 

27-87080 

228  24  88-8 

+86-0 

49  12  28-8 

-  8-» 

From  these  residuals  it  is  evident  that  the  orbit  requires  yet 
some  correction,  not  sufficient,  however,  it  ia  believed,  to  change 
its  decided  hyperbolic  nature. 

6.  MemmU  of  Ih*  Conut,  in  a  Utter  to  tkt  Editor;  by  Ur.  H.  C.  Sixvxss. 

I  took  the  position  of  the  late  great  comet  on  the  4th,  8th  and 
12th  ult,  at  onr  Observatory  with  the  following  results: 


OMUBtrls  Iai|.  of 


July  4.39260 

129  31  S2 

63  n  61 

"     8.40480 

IfiS  48  12 

60  55  24 

"  13.37426 

171  31  42 

62     7     7 

OHCwRiIel^L  «( 


From  these  I  have  computed  the  following  elements  of  its 
orbit: — 

Long,  of  ascending  nodey  278    £7    62 

Inclination  of  orbit,  85    38  7*5 

Long,  of  perihelioQ,  246    90    31 

FitrihelioD  distanoe,  Log.  9*61248 

Perihelion  piuuge,  1861,  June  1L12177.     'Wuhiagton  M.  T. 
Molioc  direcL 

Haretfard  ObumtMj,  Wert  HkrerfMd,  F^  Sth  mo.  IBtb,  ISSt. 
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SCIENTIFIC    INTELLIGENCE. 

I.   CHEKISTBT. 
TaoBinoAi.  Cawtamr.— 

6.  0»  the  Coloring  3fatleri  Derived  from  Coai-Tar;  by  Mr.  HL  W. 
Fbrsik,  F.O.S.  (A  lecture  delivered  before  the  [London]  Chemical  Society 
on  Tbursdiiy,  May  16, 1861) ;  from  the  [LoDdonJ  Journal  of  Qas  Lij^htioff, 
«tc  p.  447,  June  18, 1861.— The  subject  which  I  have  the  honor  of  bring- 
ing before  you  tbii  evening  is  one  which  is  remArkable  for  the  very  rapid 
progress  it  is  making.  Frevtoas  to  the  year  1856,  the  coloring  matters 
derived  from  coal-tar  products  were  practically  unknown ;  but,  owing  to 
recent  discoveries,  they  are  nuw  enumerated  among  the  most  important 
coloring  mattera  employed.  It  is  not  my  intention  to  enter  into  a  dis- 
cussion respecting  the  QumerouB  patents  that  have  been  taken  out  for  the 
produUoQ  and  application  of  coal-tar  colors,  nor  yet  to  enter  into  the 
practical  details  of  their  manufacture;  but  to  notice  more  particularly 
their  varioiu  chemicat  characters,  and  also  to  speak  of  the  methods  em- 
ployed for  their  appiicaUon  to  the  arts.  I  shall  endeavor  to  bring  before 
you  all  the  principal  colored  products  obtainable  from  the  derivatives  of 
ca*l-tar — both  those  which  are  practically  employed  by  the  dyer  and 
printer,  as  well  as  those  which  still  remain  as  chemical  curiosities  only.  I 
may  mention  that  the  latter  class  of  compounds  is  more  extensive  than 
the  form«r,  and  also  that  many  of  the  coloring  matters  in  it  are  likely  to 
remain  so,  for  reasons  to  be  mentioned  presently. 

The  coal-tar  products  which  have,  up  to  the  present,  yielded  eoloHog 
matters,  are  numerous.  The  following  is  a  list  of  the  most  important, 
which  are  obtained  either  directly  or  indirectly  from  coal-tar: — namely, 
aniline  and  its  homologues,  carbolic  acid,  chiooline  or  quinoline,  naphtha- 
line, and  pyrole  bases. 

I  will  commence  by  speaking  of  the  first  and  most  important  of  these 
products,  and  its  derivatives — namely,  Aniline. 

Aniliiu  was  discovered  in  1826  by  Unvardorben.  The  original  method 
for  ita  preparation  was  by  digwting  indigo  with  hydrate  of  potassa,  and 
subjecting  the  resulting  product  to  distillation.  Aniline  was  also  obtained 
from  the  basic  oils  of  coal-tar ;  but  the  process  which  is  now  employed 
for  its  preparxtion  is  a  remarkable  instance  of  the  manner  in  which  ab- 
stract scientific  research  becomes,  in  the  course  of  time,  of  the  most  im- 
portant practical  service.  It  was  Faraday  who  first  discovered  benzole ; 
he  found  it  in  oil-gas.  After  this,  it  was  obtained  by  distilling  benzoic 
acid  with  baryta,  which  result  determined  its  formula,  and  was  tfae  cause 
of  it  being  called  benzole.  After  this,  Mansfleld  found  it  to  exist  in  large 
quantities  in  common  coal-tar  naphtha,  which  is  the  source  from  which 
it  is  now  obtained  in  very  large  quantities.  Benzole,  when  studied  in  the 
laboratory,  was  found  to  yield,  under  the  influence  of  nitric  acid,  nitro- 
benzole.  Zinin  afterwards  discovered  the  remarkable  reaction  which  snl- 
phid  of  ammonium  exerts  upon  nitrobenzole,  converting  it  into  aniline. 
And,  lastly,  Btehamp  found  tliat  nitrobenzole  was  converted  into  aniline 
when  submitted  to  the  action  of  ferrous  acetate.  It  is  B6champ's  process 
which  u  now  employed  for  the  preparation  of  aniline  by  the  ton.    Hod 
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it  not  been  for  the  mvestig^atioiis  cited  above,  tlia  beantifdl  aniline  colovs 
now  BO  extensively  employed,  would  still  remain  unkDOwn.  When  I 
discovered  aniline-purple,  nitrobeoEole  and  aniline  were  only  to  be  loeL 
with  in  the  laboratory;  in  fact,  half  a  poaad  of  aniline  was  then  esteemed 
quite  a  treasure,  and  it  wag  not  until  a  great  deal  of  time  and  money 
had  been  expended  that  I  succeeded  in  obtaiDing  tbis  substance  in  large 
i^uantitiea,  and  at  a  price  sufficiently  low  for  commercial  parpoGca. 

The  coloring  matters  obtainable  from  aniline  are  numerous.  They  are 
the  following: — Aniline  purple,  violine,  roseine,  fucbsine,  alpha  aniline 
purple,  bleu  de  Paris,  nitioso-phenyline,  dini  Irani  line,  and  nitro-pbeoyiine 
diamine. 

Amline  Purple,  generaUy  inoten  a»  Tyrian  PttrpU,  Ifauvt,  Pkema- 
mine.  Inditine,  <fcc, — It  baa  been  known  fof  many  yeats  that  the  hypo- 
chlorites react  on  aniline  and  iUaalte,  producing  a  purple-colored  Boluticm; 
in  fact,  hypochlorites  are  the  distinguishing  test  fur  anitiue ;  but  nothing 
definite  was  known  of  this  purple -colored  solutioa,  it  being  simply  stated 
that  aniline  produced,  witti  bypochlorites,  a  purple-colored  liquid,  bni 
that  this  color  was  very  fugitive.  As  many  very  absurd  statements  hsra 
been  made  respecting  tbe  discovery  of  aniline  purple,  I  will  just  briefly 
mention  bow  it  was  tbat  I  first  became  acquainted  with  it. 

In  the  early  part  of  185it,  I  commeaoed  an  investigation  on  the  artifi- 
cial formation  of  quinine.  To  obtain  this  base,  I  proposed  to  act  on 
toluidine  with  iodic!  of  allyle,  so  aa  to  form  allyle-tolutdine,  which  baa  lb* 
formula — 

C.H,  ) 

C.H.  ^N=C,.H,.N, 

thinking  it  not  improbable  that,  by  oxydizing  this,  I  might  obtwn  the 
desired  result;  thus — 

Allyle-toluidine.  Quinine. 

For  this  purp(Me,  I  mixed  tbe  neutral  sulpbate  of  allyte-toluidine  witli 
bichromate  of  potasaa ;  but,  instead  of  quinine,  I  obtained  a  dirty  reddidi- 
brown  precipitate.  Neverthelees,  being  anxious  to  know  more  about  tbb 
curious  reacbon,  I  proceedml  to  examine  a  more  simple  base  under  the 
■ame  drcumstances.  For  this  purpose,  I  selected  aniline,  and  treated  its 
sulpbate  with  bichromate  of  potaesa.  This  mixture  produced  nothing 
but  a  very  unpromising  black  precipitate;  but,  on  investigating  tbis  pr^ 
cipitate,  I  found  it  to  contain  tbe  substance  wbicb  is  now,  I  may  say,  a 
commercial  necessity — namely,  aniline  purple. 

Tbe  method  adopted  for  tbe  prefiaration  of  analine  purple  is  as  follova : — 
Solutions  of  equivalent  proportious  of  sulphate  of  aniline  and  bichromate 
of  potassa  are  mixed,  and  allowed  to  stand  till  tbe  reaction  is  complete. 
The  resulting  black  precipitate  is  then  thrown  on  a  filter,  and  washed 
with  water  until  free  from  sulpbate  of  potaasa.  It  is  then  dried.  This 
dry  product  is  afterwards  digested  several  times  with  coal-tar  naphtha, 
unm  all  resinous  maUer  is  separated,  and  tbe  naphtha  ceases  to  be  colored 
brown.  After  this,  it  is  repeatedly  boiled  with  alcohol  to  extract  the 
coloring  matter.     Tbis  alcoholic  aobition,  when  distilled,  leaves  the  col- 
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The  aniline  purple  prepared  according  to  the  process  just  described, 
although  suitable  for  practical  purposes,  is  not  chernioillf  pure.  If 
required  pure,  it  is  best  to  boil  it  id  a  large  qaaatity  o(  nater,  then  filter 
the  resulting  colored  solutioD,  and  precipitate  the  coloring  matter  from  it 
b;  meiins  of  an  alkali.  The  precipitate  thus  obuined  should  be  collected 
on  a  filter  washed  with  wat«r  uutil  free  from  alkali,  and  dried.  When 
dry,  it  is  to  be  dissolved  in  absolute  alcohol,  the  resulting  solutJon  filtered, 
and  then  evaporated  to  dryness  over  the  water-bath.  Thus  obtained, 
aniline  purple  appears  as  a  brittle  substance,  having  a  beautiful  bronise- 
colored  vurfiice-,  but,  if  some  of  its  alcoholic  solution  be  evaporated  on  a 
glass  plate,  and  viewed  by  transmitted  light,  it  appears  a  beautiful  bluish 
violet  color.  If  considerable  quanlities  of  sn  alcoholic  solution  of  the 
coloring  matter,  containing  a  little  water  be  evnporated  to  dryness,  the 
surface  of  the  coloring  matter  next  to  the  evaporating  dish,  when  detached, 
often  possesses  a  golden-green  appearance.  Aniline  purple  is  difficultly 
soluble  in  cold  water,  although  it  imparts  a  deep  purple  color  to  that 
liquid.  It  is  more  soluble  in  hot  water,  but  its  hot  aqueous  solution, 
when  lefl  to  cool,  assumes  the  form  of  a  purple  jelly.  It  is  very  soluble 
in  alcohols,  though  nearly  insoluble  in  ether  And  hydrocarbons.  Ani- 
line dissolves  it  readily.  In  properties  it  seems  to  be  slightly  basic,  as 
it  is  more  soluble  in  acidulated  than  iu  pure  water.  Alkalies  and  saline 
substances  precipitate  it  from  its  aqueous  solution  as  a  dark  purplish- 
black  powder.  Bichlorid  of  mercury  precipitates  it  in  a  very  finely- 
divided  state.  A  little  of  this  precipitate,  which  appears  to  be  a  double 
compound  of  chlorid  of  mercury  and  coloring  matter,  when  suspended 
in  water  and  viewed  by  transmitted  light,  appears  of  a  blue  or  violet 
color,  ir  a  small  quantity  of  hj'drate  of  potassium  or  sodium  be  added 
to  an  alcoholic  solution  of  the  coloring  matter,  it  causes  it  to  assume  a 
violet  tint,  but  without  effecting  any  change  in  the  coloring  matter  itself. 
Ebullition  with  alcoholic  potash  does  not  decompose  it.  Aniline  purple 
dissolves  in  concentrated  sulphuric  acid,  forming  a  dirty-green  solution. 
This,  when  slightly  diluted,  assumes  a  beautiful  blue  color.  Excess  of 
water  restores  it  to  its  original  purple  color.  1  have  had  a  specimen  of  this 
coloring  matter  heated  fur  an  hour  to  100°  centigrade,  with  Nordhausen 
sulphuric  acid  without  sufiering  decomposition,  being  restored  to  its 
original  color  by  means  of  water,  and  possessing  precisely  the  same 
properties  as  it  had  before  being  subjected  to  this  powerful  agent.  Hy- 
drochloric acid  acts  upon  it  in  the  same  manner  as  sulphuric  acid.  It  it 
decomposed  by  chlorine,  and  also  by  fuming  nitric  acid.  Bichlorid  of  tin 
is  without  action  upon  it  Powerful  reducing  agents  have  a  peculiar 
action  upon  this  coloring  matter,  somewhat  analagous  to  the  action  of 
reducing  agents  on  indigo.  An  alcoholic  soluljou  of  sulphid  of  ammo- 
nium, when  mixed  with  an  alcoholic  soluLion  of  the  coloring  matter, 
causes  it  to  assume  a  pale,  slightly  brownish  color.  This  solution,  when 
brought  in  contact  witli  the  atmosphere,  instantly  assumes  its  beauty  and 
intensity  of  color.  An  alcoholic  solution  of  the  coloring  matter,  when 
mixed  with  a  little  proto«yd  of  iron,  changes  to  a  pale-brown  color. 
This  solution  also  becomes  purple  when  exposed  to  the  action  of  the 
Atmosphere.    Sulphuroua  acid  does  uot  affect  the  color  of  this  subMance. 
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The  ooloriog  natter  fomiB  a  remarkable  compoand  with  tumra. 
When  BD  aqtieoua  solution  of  the  coloricg  matter  is  mixed  with  s  nnAa- 
lion  of  the  taooin,  precipilatioD  takes  place.  The  precipitate  thna  forroed, 
after  hnving  been  well  washed,  no  longer  ponesBes  the  properties  of  the 
pure  coloring  matter.  It  ii  insoluble  in  water.  Like  tne  pure  coloring 
■natter,  it  diwolTes  in  concentrated  sulphuric  acid,  formiog  a  dirtj-gT«eo 
liquid;  but,  on  addiog  an  excess  of  water  to  this  eolutioo,  the  new  oom- 
pouod  is  precipitated  unchanged.  This  compound  is  rather  dnllM-  in 
color  than  the  pure  coloring  matter  itself  Aniline  purple,  when  agitaMd 
with  a  little  moist  binoxyd  of  lead,  is  transformed  into  roeeioe.  Tbii 
coloring  matter  is  remarkable  for  its  intensity — a  few  grains  of  it  coloring 
a  considerable  quantity  of  npirits  of  wine. 

ViiAiat. — This  coloring  matter,  whioh  is  a  product  of  the  oxjdation  of 
aniline,  was  first  obtained  by  Dr.  David  Price.  He  prepared  it  by  heat- 
ing an  aqtieoas  liquid  containing  two  equivalents  of  snlpburic  acid,  and 
one  equivalent  of  aniline,  to  las  boiling-point,  and  then  adding  ona 
equivalent  of  binoxyd  of  lead,  boiling  the  mixture  for  some  time,  and 
filtering  it  whilst  hot.  The  filtrate,  which  is  of  a  dark  purple  hue,  ts 
boiled  with  potash,  both  to  segwrate  the  excess  of  aniline,  and  also  to 
precipitate  the  coloring  matter.  When  all  the  free  aailiae  is  volaUliied, 
the  residue  is  thrown  on  a  filter,  and  slightly  washed  with  water,  and 
then  dissolved  in  a  dilute  solution  of  tartaric  add.  This  solution  afur 
filtration  is  evaporated  to  a  small  bulk,  refiltered,  and  then  precipitated 
by  means  of  an  alkali.  Thus  obtained,  violine  presents  itself  as  a  black- 
ish-purple powder,  which,  when  dissolved  in  alcohol,  and  evaporated  to 
dryness,  appears  as  a  brittle,  bronze-colored  substance,  similar  to  aniline 
purple,  but  posBes«ng  a  more  coppery -colored  reflection.  It  is  mora 
insoluble  in  water  than  the  preceding  coloring  matter;  it  is  veiy  soluble 
in  alcohol,  but  insoluble  in  ether  and  hydrocarbons,  Thene  solotiona 
possess  a  color  somewhat  similar  to  that  of  the  field  violeL  Concentrated 
sulphuric  acid  dissolves  it^  farming  a  green  solution,  but  excess  of  wato" 
restores  it  to  its  original  color.  Like  aniline  purple,  reducing  agents 
deprive  it  of  its  color,  but  whioh  is  restored  by  the  action  of  the  atmos- 
phere. Tannin  produces  an  insoluble  compound  with  it;  when  agitated 
with  a  small  quantity  of  biooxyd  of  lead,  it  is  converted  into  aniline 
purple;  excess  of  this  reagent  changes  it  into  roseine. 

Jioteine. — This  substance  nearly  always  aocompanie*  aniline  purple^ 
though  in  very  small  quantities.  It  was  fint  noticed  publicly  by  C. 
Oreville  Williams,  and  afterward  by  Dr.  David  Price.  Williams  used 
tnangaDates  for  its  preparation,  but  Dr.  David  Price  prepared  it  by  means 
of  binoxyd  of  lead.  His  process  is  as  follows: — To  a  boiling  soluticn  of 
one  equivalent  of  sulphate  of  aniline,  two  equivalents  of  binoxyd  of  lead 
are  added,  and  the  mixture  boiled  for  a  short  time.  The  roee-oolored 
solution  is  then  filtered,  and  the  filtrate  evaporated  to  a  small  bulk,  which 
causes  a  certain  amount  of  resinous  matter  to  be  separated.  This  evapo- 
rated solution  is  then  filtered,  and  the  coloring  matter  precipitated  by 
means  of  an  alkali ;  it  is  then  collected  on  a  filter,  slightly  washed,  and 
then  dried.  The  coloring  matter  Uius  prepared  readily  diasDlvea  in 
alcohol,  forming  a  fine  crimson -colored  liquid,  which,  when  evaporated 
to  dryness,  leaves  the  coloring  matter  as  a  dark  brittle  substance,  having 
a  slightly  metallic  refiectioo.    It  is  much  more  soluble  in  wal«r  thaa 
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«ith«r  aniline  purple  or  violine;  bnt,  like  them,  it  is  insoluble  in  liydro- 
carbona,  and  u  more  soluble  in  acids  than  in  neutral  liquids.  Concen- 
tnited  sulphurio  acid  dissolves  it,  forming  a  green  solution;  excess  of 
water  restores  it  to  its  original  color.  It  forms  a  compound  with  tannin, 
*snd  is  also  deodorized,  or  nearly  so,  by  powerful  reducing  agenU. 

The  three  coloring  matters  just  mentioned,  namely,  aniline  purple, 
Tioline,  and  roedne,  are  evidently  closely  allied,  for  they  have  nearly  the 
same  properties.  They  are  all  formed  under  similar  circumstancea, 
Damely,  by  the  action  of  oxydizing  agents  in  the  presence  of  water; 
tliey  are  all  slightly  soluble  in  water,  though  as  the  shade  of  color  be- 
comes redder,  so  their  solubility  increases;  alkalies  precipitate  them 
from  their  aqueous  solutions;  concentrated  sulphuric  acid  dissolves  them, 
forming  green  solutions,  which  excess  of  water  restores  to  the  original 
color  of  the  coloring  matters;  powerful  reducing  agents  deprive  them  of 
their  color,  or  nearly  so;  but  it  is  again  restored  by  the  influence  of 
oxygen ;  and,  lastly,  tannin  forms  insoluble  compounds  with  them  all. 

Fuekrine  or  Magenta. — This  beautiful  product,  which  is  often  improp- 
erly called  roseine,  is  a  member  of  an  entirely  different  series  of  com* 
pounds  from  the  foregoing,  being  formed  under  very  different  circum- 
stances, and  possessing  very  different  properties.  This  coloring  matter 
was  first  observed  by  Natauson,  in  1656,  when  studying  the  action  of 
ohlorid  of  ethylene  on  aniline,  and  afterwards,  shortly  before  it  was  prac- 
tically introduced  into  the  arts,  by  Dr.  Eofmann,  when  preparing  cyantri- 
phenyle-di amine  by  the  action  of  bichlorid  of  carbon  on  aniline.  It  was 
Mr.  Verguin  who  first  brought  it  forward  as  a  dyeing  agent,  and  who,  I 
believe,  taught  manubcturers  how  to  prepare  it  on  the  large  acale. 
Fuchsine  is  invariably  formed  at  a  temperature  ranging  from  170°  to 
190°  centigrade.  It  is  produced  from  aniline  by  the  action  of  reducible 
chlorinized,  brominized,  iodized,  or  ffuorized  substances,  as  well  as  by 
weak  oxydiiing  agents.  The  substances  used  for  its  prepnratiou  on  the 
large  scale  are  perchlorids  of  tin  and  of  mercury,  and  the  nitrates  of 
mercury.     It  has  also  been  prepared  with  bichlorid  of  carbon. 

Prtparatitm  of  Fuchsine  by  the  Action  of  Bichlorid  of  Tin  on  Aniline. 
— Aniline  combines  with  bichlorid  of  tin,  evidently  producing  a  double 
oompound.  This  product  is  a  white  substance,  and  may  be  prepared  by 
adding  lo  aniline,  bichlorid  of  tin  in  the  anhydrous  state,  or  dissolved 
in  water.  Anhydrous  bichlorid  of  tin  combines  with  aniline  with  great 
energy  to  form  this  compound.  To  prepare  fuchsine  from  this  double 
oompound,  it  is  necessary, that  it  should  be  free  from  water,  or  nearly 
K>;  therefore,  anhydrous  chlorid  of  tin  is  generally  employed  for  its 
preparation.  The  process  adopted  is  as  follows : — Anhydrous  bichlo- 
rid of  tin  is  slowly  added  lo  an  excess  of  aniline,  the  mixture  being  con- 
stantly stirred,  and  the  pasty  mass  thus  formed  gradually  heatedt  As 
the  temperature  increases,  it  becomes  quite  liquid  and  also  brown  in  color. 
As  soon  as  the  temperature  nearly  approaches  the  boiling  point  of  the 
mixture,  it  rapidly  changes  to  a  black-looking  liquid  which,  when  viewed 
in  tbin  layers,  presents  a  rich  crimson  color.    This  is  kept  at  its  boiling 

E)int  some  time,  aod  then  well  boiled  with  a  targe  quantity  of  water. 
y  this  means,  the  principal  part  of  the  coloring  matter  is  extracted, 
t(^ther  with  considerable  quantities  of  bydrochlorid  of  aniline.  The 
raudtie  is  a  solid  of  brown  color,  and  contains  considerable  quantities  of 
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tin  in  the  fonn  of  a  proto-compound.  The  aqueous  solution  of  tli« 
coloring  matUr  and  hjdrochlorate  of  aniline  is  then  boiled,  so  as  to  toI- 
stilixe  any  free  aniline  it  nmy  contain,  and  then  satuniteU  with  chlorid 
of  sodium.  The  chlorid  of  sodium  causes  the  coloring  matter  to  sepanils 
as  a  semi-solid  pitchy  substance,  of  a  golden-green  aitpect,  while  the 
bydrochlorate  of  aniline  remains  in  solution.  The  coloring  matter  thus 
ootained  may  be  turther  purified  by  digeslion  with  benzole,  which  dis- 
Bolves  out  a  certain  amount  of  resinous  matter, 

Prepomd'on  of  futhtirte  by  Ihe  Action  of  Nitrate  of  Mercury  on  Am- 
lint. — When  protonitrnte  of  mercury  is  left  in  contact  with  aniline  for 
sometime  it  forms  a  while  pasty  mass;  but  when  carefully  heated  to 
170°  or  1B0°  centigrade,  it  reacta  upon  il,  forming  a  brown  liquid,  whirh 
gradually  changes  till  of  a  dark  crimson  color.  At  the  same  time,  the 
whole  of  the  metal  of  the  mercury-salt  collects  at  (he  bottom  of  the 
vessel  the  eipertmeDt  is  conducted  in.  This  product,  when  separated 
from  the  metallic  mercnry  and  allowed  to  cool,  becomes  semi-solid,  being 
filled  with  crystals  of  nitrate  of  aniline.  To  purify  this  product,  it  is  be&t 
to  dissolve  out  the  nitrate  of  aniline  it  contains  in  a  small  quantity  of 
cold  water,  and  then  to  boil  the  remaining  product  several  times  with 
fresh  quantities  of  water  until  the  principal  of  the  coloring  matter  ia 
extracted,  and  filter  the  resulting  aqueous  solutions  while  hoL  On  cool- 
ing, the  solutions  will  deposit  the  coloring  matter  as  a  goldeu-greeD 
tarry  substance,  from  which  benzole  separates  a  small  quantity  of  a 
brown  impurity,  leaving  the  coloring  matter  aa  a  brittle  solid. 

I  hare  briefly  described  the  above  processes,  becsuse  they  may  to  some 
enlrat  be  regarded  as  types  of  most  of  the  methods  employed  for  the 
production  of  this  coloring  matter — the  first  representing  its  fonnation 
by  the  action  of  reducible  chlorids  upon  aniline,  and  the  latter  by  the 
iDfluence  of  weak  oxydizing  agents. 

Fuchsine  is  undoubtedly  an  organic  base,  and  a  more  powerful  one 
than  is  generally  supposed.  Tlie  product  obtained  from  aniKne  hj 
meADs  of  bichlorid  of  tin  is  hydrochlorate  of  fuchsine,  and  that  obtained 
by  the  oxydizing  action  of  nitrate  of  mercnry  is  the  nitrate  of  fuchsine. 
Uy  reason  for  stating  this  is,  that,  on  examining  the  coloring  matter 
obtained  by  chlorid  of  tin,  I  found  it  to  contain  large  quantities  of  com- 
bined hydrochloric  acid,  and,  when  nitrate  of  ntercury  was  used,  conside- 
rable quantities  of  combiued  nitric  acid  ;  tberef'ire,  I  coDcluded  that  the 
former  is  the  hydrochlorate,  and  the  latter  the  nitrate. 

Puchsine  is  separated  from  its  saltA  by  precipitation  with  a  smaH  qnsn- 
tity  of  ammonia.  When  freshly  precipitated,  fuchsine  is  a  red  bulky 
paste,  which,  when  dry,  contracts,  forming  a  purplish  red  powder.  It  ia 
difficultly  soluble  in  water,  though  tolerably  soluble  in  alcohol ;  it  is  not 
soluble  in  ether  or  hydrocarbons;  a  small  quantity  of  hydrochloric  acid 
oansea  it  to  dissolve  freely  in  hot  water ;  but  an  excess  of  either  hydro- 
chloric acid  or  sulphuric  acid  dissolves  it,  forming  a  browitfcih  yellow 
liquid  from  which  ammonia  separates  it  unchanged.  By  this  reaction  it 
may  be  distinguished  from  roseine,  which  dissolves  in  strong  sulphuric 
acid,  producing  a  green  liquid.  Caustic  alkalies,  or  ammonia  in  excess, 
partially  precipitate  fuchsine  from  its  salts;  but,  at  the  same  time,  dis- 
•otvo  a  considerable  quantity  of  it,  forming  nearly  colorleat   liqnid^ 
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Acetic  acid  Added  to  these  alknline  solations  restores  the  color  of  the 
fuchsioe;  and,  if  the  liquids  are  concentrHted,  the  base  precipitates  as  a 
red,  flocculeot  substance.  An  alcoholic  solution  of  fuchsine,  when  evap- 
orated to  drfDess,  leaves  the  coloriug  niAttor  as  a  brittle  mass,  having  a 
remarkably  beautiful  golden-green,  metallic  reSection.  By  transDilltod 
light  it  has  a  red  color.  Mr.  B6clianip  has  analyzed  carefully -prepared 
Bpeci mens  of  fuchsine,  and  found  it  to  have  the  formula  Cj^H^gNgO. 
This  hydrochlorate  he  found  to  contain  an  amount  of  hydrochloric  acid, 
corresponding  with  the  formula  Cj  jH^gNjO,  H  01.  lie  also  examined 
the  hydroohloroplatinate,  which  is  a  purple  precipitate;  it  has  the  form- 
ula CijBijNjO  KPt  Clg.  The  existence  of  oiygen  in  this  base  is 
remarkable,  because,  in  many  instances,  it  is  produced  from  agents  which 
do  not  contain  a  trace  of  oxygen — as,  for  example,  bichlorid  of  tin  and 
auiline.  The  only  way  I  can  accoimt  for  the  presence  of  oxygen  in  the 
product  analyzed  is,  that  it  was  a  hydrate ;  thus ; — 


BichuDp'i  fuchiioa.        Auhydnnii  fucbiLaa. 

This  IS,  perhaps,  to  some  extent,  confirmed  by  an  experiment  I  made 
with  iodaniline.  I  find  that  iodaniline,  when  heated,  yields  fuchsine. 
This  change  can  only  be  expressed  thus  :— 

2(C,[narjN)     =     C,aH,„N3    +   SHI 
loOanilin*.  AabydrDaa  fucbaina. 

Bat,  supposing  the  fuchsina  eicamined  by  Mr.  B^champ  to  have  been  a 
hydrate,  it  U  remarkable  that  its  hydrochlorate,  and,  more  particularly, 
its  hydrochlorpiatinate,  should  also  be  hydrates.  But,  as  our  knowledge 
of  this  body  is  as  yet  but  scanty,  we  must  wait  for  the  accumulation  of 
fiicls  before  we  can  form  any  fixed  opinion  respecting  its  constitution. 
The  compounds  investigated  by  Mr.  B^champ  appear  to  be  un crystal li sa- 
ble. Some  time  back,  I  had  upwards  of  100  gallons  of  a  hot,  aqueous 
solution  of  this  coloring  matter,  which  had  been  prepared  hy  means  of 
sitTHte  of  mercury.  This  solution,  on  standing  until  cold,  deposited  a 
considerable  quantity  of  coloring  matter  in  the  form  of  small  octahedra, 
having  a  most  beautiful  green  metallic  refiection.  Reducing  agents  de- 
colorize fuchsine,  but  the  oxygen  of  the  atmosphere  restores  it  to  its 
original  color.  If  an  alcoholic  solution  of  fuchsine  he  tefl  in  contact 
with  sulphid  of  ammonium  until  decolorized,  or  nearly  so,  and  then 
exposed  to  the  atmosphere,  its  color  is  immediately  restored ;  but,  if  left 
to  stand  for  several  days,  and  then  submitted  to  the  atmosphere,  several 
hours  elapse  before  it  assumes  its  original  color.  Like  aniline  purple, 
fuchsine  is  a  very  intense  coloring  matter.  Tannin  predpitat^  both 
fuchsine  and  ita  salts,  forming  difficultly  soluble  substances.  Sichlond  d 
mercury  als)  precipitates  this  base  and  its  salts,  forming  double  com- 
pound). When  preparing  fuchsine  by  means  of  bichlorid  of  tin,  or  more 
particularly  when  using  nitrate  of  mercury,  there  are  two  other  coloring 
matters  produced,  one  possessing  an  orange  color,  and  the  other  a  purple 
hue.  It  is  on  account  of  the  presence  of  the  former  that  some  samples 
of  commercial  fuchsine  possess  a  scarlet  character  of  color.  Of  this 
Am.  Jom.  aoL— aEcoMD  Ssaise,  Voi.  XXXII,  No.  96:,— fiarr.,  180L 
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from  these  salts  by  means  of  alkalies.  Of  the  pnrple-coloring  mmtter, 
little  is  also  koovii.  It  is  formed  at  the  same  time  as  fucbsine,  bat  ra 
very  small  quaotjties,  and  from  which  it  is  difficult  to  separate  perfectlj. 
Its  properties  are  similar  to  those  of  fuchsioe.  It  dissolres  in  coacentfslMl 
Bolphuric  acid,  forming  a  reddish-brown  solution,  from  which  part  of  1h» 
coloring  matter  ia  separated  by  dilution  with  water.  Hydrocnioric  mod 
dissolves  it,  farming  a  dirlVi  yellowish-red  liquid. — (To  be  eontinutd,"^ 

2.  Action  of  Sulphate  of  Copper  when  employed  at  a  pretervative  of  wood. 
— EtXHia  has  inrbstigated  the  chemical  reactions  which  occur  when  wood 
is  impregnated  with  a  preservative  solution  of  b)ue  vitriol.  He  finds  » 
a  geDersT  rule,  that  a  certain  quantity  of  basic  sulphate  of  copper  rematM 
combined  in  the  pores  of  the  wood  in  such  a  manner  that  it  caiinot  be 
washed  out  with  water.  The  copper  salt  may  be  seen  by  its  ^mta  color 
in  the  spaces  between  the  yearly  rings  in  the  less  compact  portions  cf  tb« 
wood,  that  is  to  say  in  those  portions  which  contam  the  sap.  ThoM 
varieties  of  wood  which  contain  the  roost  resin  retain  the  largest  amount 
of  the  copper  salt, — oak,  for  example,  retAining  bat  little  of  it.  TIm 
ligneous  fibre  itself  appears  to  have  little  or  nothing  to  do  with  the  fixa- 
tion of  the  copper  salt,  and  indeed  none  whatever  is  retuned  in  chemicd 
combination,  so  that  it  cannot  be  washed  out  with  water,  by  pure  odls- 
lose.  When  wood  from  which  all  resin  has  been  eitracted  bj  boiling 
alcohol,  is  impregnated  with  sulphate  of  copper,  it  does  not  become  colorea 
like  the  original  resinous  wood,  and  the  copper  sail  contained  in  it  may 
readily  be  washed  out  with  water.  In  like  manner,  from  impr^nated 
resinous  wood  all  the  copper  salt  may  be  removed,  with  the  renn,  t^ 
means  of  alcohol. 

The  constituents  of  tlie  blue  ritriol  are  conseqaently  fixed  in  tbe  wood 
by  means  of  the  resin  which  this  contains. 

Further  it  is  found  that  the  impregnated  wood  contains  less  nitrageo 
than  that  which  is  unimpregnated  and  that  it  is  even  posuble  to  rnoore 
all  the  nitrogenous  components  of  the  wood  by  long  continued  treatment 
with  the  solution  of  sulphate  of  copper.  The  nitrogenooa  matters 
being  soluble  in  an  excess  of  this  solution  just  as  the  precipitate  which 
forms  when  aqueous  solutions  of  albumen  and  sulphate  of  copper  are 
mixed  is  soluble  in  excess  of  the  latter.  Since  the  nitrogenous  matten 
are  welt  known  to  be  promoten  of  putrefaction,  their  rerooral  readily 
accouuts  for  the  increased  durability  of  the  impregnated  wood. 

The  author  hopes  to  explain  in  a  siniilar  manner  the  action  of  other 
salts,  tike  chlorid  of  zinc,  &&,  which  are  used  for  preaerving  timlMr,  and 
is  now  engnged  iu  investigating  the  question. 

The  utility  of  blue  vitriol  as  a  preservative  may  also  depend  in  a  mesa- 
ore  upon  the  resinous  copper  salt  which  is  formed,  by  which  the  pores  of 
the  wood  are  more  or  less  filled  up  and  the  ligneous  fibre  covered  so  that 
contact  with  the  air  is  prevented  and  the  attacks  of  insects  hindered.  It 
is  suggested  that  those  cases  in  which  the  anticipated  benefits  have  not 
been  realized  in  practice  by  impregnating  wood  with  a  solution  of  bloe 
vitriol,  may  probably  be  referred  to  the  use  of  an  insuflldent  amount  of 
this  agent— i.  e.,  where  the  wood  was  not  immersed  in  the  solu^on  fw  a 
sufficient  lengtli  of  time.    The  action  should  be  one  of  lixiTiation,  Mt 
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merely  of  abeorption. — Programm  der  Seaheknle  zu  Leipzig,  1861; 
Boittger'a^xrfyt  Notii^ilaU,  ivi,  177,  (1881,  No.  12). 

3,  Oione  a*  a  meani  of  Tutoring  old  and  faded  engravingi,  etc. — Ac- 
cording to  V,  Gokdp-Bkbakbz,  0ZOD6  nben  properly  npplied  is  &  most 
effective  nnd  coavenient  agent  for  restoriog  boolEB  or  prints  which  have 
become  brown  by  nge,  or  be«n  soiled  or  smeared  wilb  coloring  matter; 
only  a  short  time  beinff  required  to  render  them  perfectly  white,  as  if 
just  from  the  pre»s,  and  this  without  injuring  in  the  least  the  blackueu 
of  the  printer's  ink  or  the  lines  of  crnyon  drawings. 

As  examples  of  his  results  the  author  mentions  a  book  of  the  sixteenth 
century  upon  a  page  of  which  several  sentences  had  been  painted  over, 
by  the  monks  of  that  epoch,  with  a  black,  shining  coloring  matter  in 
order  to  render  them  illegible,  and  of  which  no  trace  of  a  line  could  be 
delected.  After  36  hours  treatment  with  ozone  the  coloring  matter  was 
entirely  destroyed,  and  the  most  careful  scrutiny  of  the  page  would  have 
foiled  to  discover  that  any  of  the  lines  had  once  been  painted  over.  In 
like  manner  a  wood  cut  of  Durer  which  had  been  besmeared  with  a  dark 
yellow  color  was  completely  restored. 

Writing  ink  may  be  readily  discharged  by  osone,  especially  if  the 
paper  be  subsequeuUj  treated  with  very  dilute  chlorhydric  acid  to  remove 
tfae  oxyd  of  iron. 

Frioter's  ink  is  not  attacked  by  oioue  to  any  appreciable  extent  unless 
the  action  be  long  continued.  Vegetable  coloring  matters  are  completely 
removed  by  it,  but  metallic  coloring  matters,  grease  fpots  and  stains  pro- 
duced by  fungi  cannot  thus  be  destroyed. 

As  applied  in  the  small  way,  the  method  consists  in  placing  a  bit  of 

fhosphorus  about  8  inches  in  length  and  ^  an  inch  in  diameter,  the  sur- 
ice  of  which  has  been  scraped  bright,  in  a  wide  necked  glass  carboy,  or 
Other  large  hollow  vessel,  pouring  in  as  much  water,  at  about  SO"  (C],  as 
irill  half  cover  the  phosphorus,  closing  the  vewel  with  a  cork,  and  allowing 
the  whole  to  stand  unlil  the  jar  is  charged  as  strongly  as  possible  wjtb 
ozone,  which  ordinarily  occurs  after  12  or  13  bouts.  Then  without  re- 
moving the  phosphorus  or  water,  the  paper  to  be  bleached,  which  has 
been  moistened  with  water,  rolled  up,  and  bstened  to  a  platiunm  wire  in 
a  suitable  manner,  is  hung  in  the  middle  of  the  vessel.  The  cork  is  now 
restored  and  the  apparatus  left  to  itself.  The  roll  of  paper  is  soon  sur- 
rounded with  the  fumes  arising  from  the  phosphorus  snd  the  stains  grad~ 
nally  disappear.  The  rapidity  of  the  operation  of  course  depends  upon 
the  nature  of  the  substance  to  be  discharged — three  days  having  been  the 
longest  time  required  in  any  of  the  experiments.  Prints  which  bad  merely 
become  brown  oy  age  and  those  Btdined  with  coffee  usually  become  per- 
fectly white  and  clean  in  tfae  course  of  48  houra.  The  action  of  the 
oEOue  however  must  not  be  continued  too  long  lest  some  of  the  finer 
lines  of  the  engraving  should  be  injured.  After  all  the  spots  have  dis- 
appeared,  the  paper  is  strongly  acid  and  if  allowed  to  dry  when  in  this 
condition  would  become  exceedingly  brittle  and  also  dark  colored.  It  is 
consequently  necessary  to  remove  the  acid  completely.  In  order  to  ac- 
complish tliis  the  paper  is  placed  in  water  whicb  is  frequently  renewed 
and  allowed  to  lie  there  until  a  bit  of  blue  litmus  paper  pressed  against 
it  is  no  longer  reddened.    The  paper  ia  then  pasMcT  through  water  to 
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vbich  A  few  drops  of  a  Bolution  of  soda  have  been  added  and  ia  spread 
upoD  a  glass  plate,  this  is  slightly  inclined  and  a  fine  stream  of  water  is 
allowed  to  Sow  over  the  paper  during  24  hours.  After  the  paper,  on 
eipoeure  to  the  air,  has  become  dry  enough  to  remove  from  the  glass 
without  danger  of  tearing,  it  is  taken  off  and  pressed  dry  betweea  folds 
of  filter  paper. 

The  au^or  remarks  that  in  case  the  process  were  attempted  on  «  larger 
scale  it  would  probably  be  well  to  have  glass  troughs  or  boxes  blown  of 
the  desired  form,  since  it  is  not  easy  to  prepare  suitable  vessels  by  any 
process  of  fastening  together  pieces  of  glass,  the  cement  being  attacked 
by  ozone. 

Atlempts  to  apply  ozone  in  restoring  oil  painlings  gave  only  aegativa 
results,  uie  action  having  been  irregular. — Amialea  dtr  Chemia  uni 
Fharmaeity  cxviii,  232. 

4.  2f«v)  Anatlhetic. — During  the  past  few  months  considerable  iDt«rest 
has  been  excited  among  members  of  the  medical  profession  by  an  at- 
tempt to  introduce  into  practice  a  volatile  liquid  possessing  anieethetic 
properties  which  is  obtained  bs  an  incidental  product  in  the  manufactnrs 
of  coal  oil.  or  the  chemical  history  of  this  substance — called  keroseleoe 
by  its  manufacturert,  but  little  is  as  yet  known.  Prof,  Bacon,  of  the 
Harvard  Medical  School,  informs  us  "that  a  sample  in  bis  possession  is 
of  ap.gr,  0-640,  at  72°  F.  When  heated  in  a  flask  containing  scraps  of 
platinum  foil  it  began  to  boil  at  about  85°  F.  As  the  more  volatile 
parts  distilled  off,  Uie  temperature  continued  to  rise,  and  at  170"  about 
three-quarters  of  the  liquid  bad  evaporated.  It  continued  to  boil  feebly, 
but  the  whole  was  not  converted  into  vapor  until  the  thermometer 
had  risen  considerably  above  300°  ;  and  when  the  flask  was  allowed  U> 
cool,  much  of  the  vapor  condensed  before  the  temperature  bad  fallen  to 
800°,  It  is  evident  that  several,  perhaps  many,  hydrocarbonsare  present, 
having  a  wide  range  of  boiling  points.  Probably  the  most  volatile  of 
them  would  be  gaseous  at  ordinary  temperatures,  if  isolated.  It  is  re- 
markable that  the  kerofielene  should  be  so  readily  and  completely  volatile 
at  atmospheric  temperatures.  I  found  thst  keroselene  and  Sqaibb'a 
ether,  exposed  in  watldi  glasses,  lost  equal  weights  in  2^  aud  3J  miuutea 
respectively;  and  the  former  evaporated  completely  in  about  two-thirds 
of  the  time  required  for  the  ether.  The  specimen  which  I  examiDed 
contained  a  little  sulphur.  Some  sulphur  compound  was  therefore  prea- 
eut  as  an  impurity,  which  would  be  decidedly  objectionable  for  anieathetia 
purposes." 

The  vapor  of  this  substanra  possesses  very  decided  ausesthetic  proper- 
ties. This  was  first  accidentally  noticed  by  its  effects  upon  a  laborer 
eng^ed  in  cleaning  a  ctstfrn  at  a  oonl-oil  manufactory,  and  afterwards 
proved  by  the  workmen  by  experiments  upon  flies  and  mice.  Whether 
it  can  be  employed  without  danger  as  a  sutistitute  for  ether  or  chloroform 
is  as  yet  undecided.  Dr.  H.  J.  Bigelow  (Boston  Medical  and  Surgical 
Journal  (July  11,  1861)  Ixiv,  494,)  reports  several  cases  in  which  ita  es- 
hibition  was  attended  with  unfavorable  symptoms ;  and  at  the  present 
time  the  general  feeling  of  medical  men  in  Boston  with  regnrd  to  its 
value  is  evidently  much  less  favorable  than  when  it  was  first  brought 
forward.    It  may  be  remarked  that  the  "keroselene"  in  question  ia 
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exceedingly  well  purified  as  far  as  relates  to  its  odor,  beiog  almoat  entirely 
free  from  the  objectionable  amell  which  characterizes  most  of  the  light 
coal  oils.  y.  h.  b. 

BoatoD,  Ang.  !0. 

ASALTnCAL   CBEiniTBT. — 

5.  Beinach't  test  for  Arsenic  jutt  appliealU  lo  tdutions  eoalttmin^ 
Arienif  acid. — Wbrthbr  finds  that  the  practice  of  applying  Reinscb's 
test  immediately  to  the  liquid  obtained  by  the  action  of  chlorate  of 
potash  and  cLIorhydric  acid  upon  the  substance  suspected  to  contain 
arsenic  must  be  discarded  and  that,  as  a  general  rule,  tjie  test  is  inappli- 
cable to  liquids  which  contain  arsenic  acid. 

It  had  heretofore  been  supposed,  and  the  belief  is  countenanced  by  so 
Iiigh  an  authority  as  Freeemus  ^Anieilunff  xur  gvalitaliven  chtm.  Analyte, 
10*«  Avjl.,  p.  148,  §1S2,  ffo.  T),  that  arsenic  acid  would  readily  be  re- 
duced by  the  copper  employed  in  the  test  and  that  the  products  of  this 
reduction  would  not  interfere  with  the  deposition  of  the  characteriHtio 
arsenical  coating  upon  the  copper.  But  Werther  now  shows  that  solu- 
tions either  of  free  arsenic  acid»,  or  of  its  salts  in  cblorhydric  or  sulphu- 
ric acid  deposit  no  coating  upon  bright  metallic  copper  unless  a  coniid- 
crable  quantity  of  arsenic  acid  be  present.  Similar  negative  results  were 
obtained  from  solutions  which  were  allowed  to  stand  upon  the  copper  in 
the  cold  for  months  and  from  othera  which  were  boiled  at  longer  or 
shorter  intervals. 

It  is  consequently  with  arsenious  acid  alone  that  the  cbaracteristio 
reaction  of  arsenic  can  be  exhibited  when  dilute  solutions  of  the  latter 
are  boiled  with  copper  and  chlorhydric  acid. 

In  the  experiments  of  the  auUior  no  unequivocal,  lustrous,  arsenical 
coaling  upon  the  copper  could  be  obtAined,  on  boiling  for  a  few  minutes, 
from  acid  solutions  of  arseniate  of  magnesia  and  ammonia  unless  theso 
coDtnined  at  least  0'4  k  O'S  grm.  of  arsenic  in  60  cc;  although  dark 
colored  coatings  of  uncertain  composition,  from  which  no  arsenic  could 
be  obtained  by  volatilization  in  a  current  of  hydrogen  or  of  carbonic 
add,  were  obtained  from  more  dilute  solutions. 

In  judicial  investigations,  therefore,  Reinsch's  test  should  never  be 
employed  upon  the  liquid  resulting  from  the  oxydation  of  organic  sub- 
stances, until  the  arsenic  acid  therein  contained  has  been  reduced  by  a 
current  of  sulphurous  acid. 

Having  observed  that  the  dubious  black  coating  sometimes  obtained 
from  dilute  Boliitions  of  arsenic  acid,  as  just  described,  frequently  disap- 
peared again  as  he  sought  to  increase  it  by  longer  continued  action,  the 
author  was  led  lo  the  observation  that  not  only  the  coating  in  queetioa 
but  pure  metallic  arsenic  is  gradually  dissolved  by  chlond  of  copper 
"when  this  h  gently  heated.  After  having  acted  during  a  few  hours  the 
SilutioD  coQteins  considerable  quantities  of  arsenic  acid  but  scarcely  a 
trace  of  arsenious  acid. 

On  the  other  hand  common  chlorhydric  acid  diluted  with  an  equal 
-volume  of  water  being  boiled  upon  bright  metallic  arsenic  dissolved  none 
of  it,  nor  was  any  diiisolved  after  digesting  for  two  days  at  S0°480°  (C.) 
in  a  dosed  vesael.— Journal /urpraitUche  Chemie,  Izzxii,  288. 
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II.  OBOLOGT. 
1.  Beply  Us  Mr.  Marcou't  itrietvre»  m  Mr.  F.  B.  Meek  in  hU  NoUa 
«it  th$  Crtlactout  and  Carboniferout  Sccki  of  Ttxa»,  (ia  a  letter  to  the 
Editor*.) — OimxBWEH : — I  hsd  intended  never  to  answer  any  of  Ur.  Mar- 
Gou'a  papers  on  tbe  disputed  points  in  the  geology  of  the  far-west,  exoept- 
ing  at  saub  time*  as  I  could  do  bo  in  connection  with  tbe  anoouncement 
of  newly  discovered  facta.  To  prolong  a  discussion  of  this  kind  by  merely 
reitenUing  opinion*  already  eipreeseJ,  ader  all  tbe  facts  in  po«sessioa  of 
tbe  parties  bare  been  published,  can  neither  advance  the  interests  of  sci- 
«Doe,  nor  prove  very  interesting  to  scientific  readers.  In  a  paper  recently 
published  by  Mr.  Marcou,  however,  he  makes  some  statementa  of  a  per- 
sonal nature,  which  my  friends  think,  if  allowed  to  pass  unnoticed,  may 
place  me  in  a  false  position. 

The  paper  to  which  I  allude  is  entitled,  "Notes  on  the  Cretaceous  and 
Carbonifarons  rocks  of  Texas,  by  Jules  Marcou," — and  was  published  in 
the  Vlllth  volume  of  the  Proceedings  of  the  boston  Society  of  Xatural 
History.  It  i*  intended  as  a  critical  review  of  a  paper  by  Dr.  B.  F.  Shumard, 
containing  a  section  of  tbe  Texas  formations;  and  the  personal  remarks 
to  which  my  attention  has  been  called,  are  made  incidentally  in  connec- 
tion with  this  review. 

The  first  of  these  remarks  worthy  of  notice,  (and  it  is  of  no  very  great 
importance,)  occurs  on  page  94,  where  be  mentions  an  error  on  one  or 
the  plates  of  the  Vllth  volume  of  tbe  Pacific  Railroad  Reports,  in  copying 
a  figure  from  a  paper  of  fai»  in  tbe  Bulletin  of  the  Geological  Society  of 
France,  ciliag  it  a*  an  instance  of  the  careless  work  of  **  Messrs.  Hall, 
Blake  and  MeeL" 

Now  the  fact  is,  the  figures  referred  to  by  Mr.  Marcou,  were  not  copied 
by  me,  as  I  have  already  explained  to  him  by  letter.  The  other  fifures 
on  the  same  plate  were  drawn  by  me  from  specimen*  left  by  Mr.  Blake  at 
Albany,  N.  Y.,  where  I  was  theu  living.  Each  of  mj  drawings  was  on  a 
separate  piece  of  paper  when  they  went  out  of  my  bands.  The  other 
figures  from  Mr.  Haroou's  paper,  were  copied  and  arranged  on  the  aanw 
plate  with  them  by  »ome  person  at  Washington  City  ;  and  it  was  not 
■ntil  I  saw  a  proof  of  the  plate  sent  on  to  Albany,  that  I  was  aware  theae 
figures  had  been  copied  from  Mr.  Marcou'*  paper. 

Ailer  tbe  pubiication  of  the  volume  containing  this  plate,  I  received  a 
letter  from  Mr.  Marcou,  who  was  then  in  Switzerland,  complaining  that  I 
had  received  credit  for  drawing  a  ptate  in  it  which  contained  a  few  figures 
that  bad  been  copied  from  a  paper  of  his.  To  this  I  replied,  informing 
Mr.  Marcou  that  the  figures  refurred  to  by  him,  were  not  copied  by  me, 
and  that  I  was  not  aware  my  name  would  be  mentioned  in  connection 
with  any  of  the  drawings  in  this  report,  until  I  saw  it  in  print. 

As  I  received  an  answer  from  Mr,  Marcou  (dated  Zuricli,  July  1st,  1858, 
which  is  now  in  my  possession^  acknowledging  the  reception  of  my  letter, 
and  expressing  satisfaction  nitn  the  explanation  in  regard  to  the  plate, 
I  am  a  little  surprised  that  he  should  now  connect  my  name  wiUi  it; 
thoagb  it  is  possible  the  nature  of  our  correspoodence  on  the  subject  may 
have  escaped  his  memory. 

On  page  96  of  his  Ekiaton  paper  already  alluded  to,  Mr.  Marcon,  in 
speaking  of  the  so-called  Qryphaa  Tveumearii,  says,  "  On  looking  m»re 
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closely  at  the  plates  of  the  Msxican  Boundaiy  Report,  I  fonnd  on  the 
last  plate,  No.  xzi,  &g.  8a,  3b,  3c  a  speoimen  of  Gryphaa  Tueumearii 
under  the  fi^se  name  of  Orypkaa  Piteheri.  Mr,  Conrad  in  his  description 
of  QryphoM  Piteheri,  p.  165,  makes  no  reference  whatever  to  Ihnt  plate, 
nor  to  the  figures  8a,  3b,  So;  and  in  the  explanation  of  Prof.  Hall's  Ke- 
port,  p.  174,  nothing  is  said  of  the  locality  or  the  atratigraphical  position 
of  this  fossil.  The  plate  was  drawn  by  Mr.  F.  B.  Meek,  who  has  put  it 
ander  the  head  of  Cretaeeoat." 

He  even  goes  on  to  intimate  that  I  had  either  myself,  or  in  connec- 
tion with  another  party,  added  the  figures  of  this  fossil  to  Mr.  Conrnd's 
report,  without  his  knowledge  or  consent;  and  that  too  (as  he  thinks) 
under  a  wrong  name,  and  in  a  wrong  place.  He  also  quotes  a  letter  of 
Ur,  Conrad's  in  such  connection  as  to  coorey  the  impression  that  Mr. 
Conrad  intended  to  intimate  the  same  thing.  Thus  he  snys,  "  desirous  to 
know  tlie  opinion  of  Mr.  Conrad  pn  this  inromprebensible  and  dcmblfol 
proceeding,  I  wrote  him,  and  give  below  his  answer : " — 

"PbOadelpbiB,  Juinsry  SBtb,  18«1. 
Jdus  Mimoon,  Esq. 

Dtar  iSir.  ....  Wlipn  I  drew  np  tlie  report  in  Emorj'a  SmTe;,  I  wu  ibowD  by 
Prof.  Hsll  a  aerie*  of  Orgphaa,  some  of  wbidi  wore  undoubtadly  yonr  0.  Tueum- 
Cdrii  u  figured  on  plate  xzi.  Prof.  Hall  thoughl  thej  graduated  into  O.  Piteheri, 
and  I  thou)(ht  lo  too  at  chat  time.  The  niime  of  jtmt  species  ought  not  to  have 
been  ptaced  as  ft  aynonjm  to  plats  vk.  %ure  8,  for  it  is  nadoubtedl;  0.  Piteheri. 

But  ttie  figures  on  plate  zil,  represent  a  upeciei  and  apedmen,  the  locality  of 
which  is  vnJbiolm  to  ma,  and  wra  engnved  o/lir  1  had  sent  in  my  report  and 
deacriptioDS.  so  tlut  I  cannot  now  nj  that  I  do  know  whether  0.  Piteheri  ia 
identical  with  your  species  or  r~' 

■"' )  loesUty  of  the  Q.  Piicl 
1,  Arkansas;  New Braunlela.T 
•re  correctly  given  from  mss.  occompanjinfi  the  Bpeamen*. 

'  ■  *  '  Sincerely  joun,  T.  A.  ConaD." 

Having  had  nothing  whatever  to  do  with  the  Meiican  Boundary  Re- 
port, excepting  to  draw  the  fossils  figured  in  it,  while  all  my  drawings 
were  on  separate  pieces  of  Bristol  board,  none  of  which  were  arranged 
on  the  plates  by  me  ; — and  having  had  no  agency  whatever  in  deciding 
which  flffuree  should  be  arranged  under  the  head  of  Cretaceous  or  other* 
wise, — Iknew  it  was  utterly  impossible  that  Mr.  Conrad  could  have  even 
suspected,  when  he  was  writing  bis  letter  quoted  above,  the  nature  of  the 
construction  Mr.  Marcou  would  place  upon  it  Consequently  on  seeing 
Mr.  Marcou'a  paper  I  wrote  Mr.  Conrad  on  the  subject,  and  received  the 
following  reply : — 

■Trenton,  June  81,  [1861.] 

JTjr  Dtar  Sir, — I  am  (wprited  that  yonr  name  Jiss  been  IntroJaeed  in  reference 
to  the  Palsontological  report  in  Emorj's  Boundary  Surrey.  You  certainly  had  no 
eoniiee^oo  with  it  other  than  dnwii^  the  plates,  and  oevar,  that  I  linov  of;  ez- 
preaeed  an  opmion  of  any  apeciee  named  iu  that  rnporL  When  1  aaid  that  G.  Tit- 
eanearii  ougtit  not  to  have  been  placed  as  a  Bynonjm  to  plate  Tit.  Gg,  3, 1  meant 
that  J  ahould  not  have  done  so,  as  I  waa  not  entirelT  aatianed  of  the  ideotitj  of  <?. 
PiUhni  and  G.  Titcumcarii.  I  alone  am  reeponaibie  for  the  error,  if  there  be  one. 
I  either  mftde  the  reference  mvEelf;  or  luthoriied  Prof.  Ball  to  make  it  In  mj  name^ 
Tba  figure  on  plate  iir,  to  the  bent  of  mj  recollection  waa  engrared  after  I  bad 
•set  la  Dty  report,  but  no  one  ezeeptiog  myself  Is  reapooBlble  tot  otnitting  any  raf- 
eraece  to  it  in  m;  report 

Truly  youtii  T.  A.  CoNBan, 

In  a  poetacript  to  this  letter  Mr.  Conrad  also  states,  amongst  other 
things,  that  be  is  now  satisfied  that  the  so-called  &.  T'ttcwncom  is  tho 
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typical  form  of  Morton's  Cretaceous  Q.  Piieheri.  The  foilowing  ttre  his 
words :  "  by-the  by,  Gabb  sbowed  me  specimens  which  conviDce  me  that 
Tucumcarii  is  ihe  original  form  of  Morton's  O.  Piieheri." 

So  it  nil!  be  Man  that  what  Ur.  Marcou  calls  "  the  mysterioas  appear- 
ance of  this  beautiful  fossil"  under  the  head  of  Cretaceous,  in  Mr.  Con- 
rad's report,  is  not,  after  all,  so  "iocompreheDsible  aiid  doubtful"  amat- 
ter  as  he  had  supposed. 

Mr.  Conrad's  litest  opiaioti,  aftar  examining  additional  specimens  tbat 
the  so-called  G,  Tueummrii  is  the  typical  form  of  Morton^  <?.  Pitchtri, 
and  that  his  own  &.  Pitcheri  var.  navia,  (that  is,  the  narrow  form  Dr. 
Roemer  and  Mr.  Marcou  referred  to  0.  Pitcheri)  is  probably  a  distind 
species,  is  in  etsct  aocordance  with  my  own  views  expressed  as  long  back 
as  1858.  Mr.  Gabb  has  also  arrived  at  the  same  concluiion  ;*  aod  when 
it  is  borne  in  miod  that  he  and  Mr.  Cocrad  have  at  Philadelphia  Morton's 
original  specimen,  and  an  extensive  series  of  the  Oryphtxag  of  various 
ages  from  Teias  and  Arkansas,  for  comparison  with  Mr.  Marcou'a  figures, 
drawn  as  he  states  by  one  of  the  best  artists  in  Faris,  the  impartial  read» 
will  readily  understand  the  value  of  "their  opinion  on  this  point. 

Mr.  Marcou  lays  great  stress  upon  the  differences  between  the  ao-«alled 
ff.  Tacamcarii,  ana  the  narrow  form  formerly  referred  by  him  to  &. 
Pitcheri,  as  if  this  has  some  hearing  on  the  question  at  issue  in  regard  to 
his  Pyramid  Mountain  Jurassic  whether  we  regard  these  fbrms,  how- 
ever, as  distinct,  or  only  as  varieties  oF  one  species,  has  no  bearing  what- 
ever on  the  main  question  at  issue,  since  it  is  well  known,  as  has  been 
shown  by  Dr.  B.  F.  Shumard,  that  they  are  both  Cretaceous,  and  occnr 
together  in  the  same  bed  in  Texas  along  with  the  so-called  Oitrea  ManhH, 
and  numerous  well  marked  Cretaceous  fossils.  Dr.  S.  has  also  shown 
that  undoubted  Cretaceous  genera  and  species  also  occur  in  Texas,  far  be- 
neath the  horizon  of  the  Ottrta  and  Chypkaa,  Mr.  Marcou  suppoaed  to 
belong  to  the  Jurassic 

In  regard  to  Mr.  Marcou'a  efforts  to  explain  away  these  facts,  and*to 
show  that  Dr,  Shumard  is  in  error  as  to  the  order  of  ancceasion  of  the 
Texas  formations,  it  is  unnecessary  for  me  to  Bay  a  single  word,  as  that 
geologist  is  abundantly  able  to  defend  his  own  views. 

That  Jurassic,  and  possibly  Triassic  rocks  occur  in  New  Mexico  and 
other  portions  of  the  southwest,  is  very  probable,  but  what  Dr.  Shumard, 
Dr.  Newberry,  Mr.  Conrad,  Mr.  Gabb,  myself  and  others  maintain  is, 
that  the  fossils  relied  upon  by  Mr.  Marcou  to  prove  the  existence  of  die 
Jurassic  at  Pyramid  mountain,  are  Oreticeoua  species;  and  consequently 
that  he  has  included  Cretaceous  strata  in  his  Jurassic  We  have  un- 
doubted Jurassic  fossils  from  the  Black  Bills  in  Nebraska,  and  from  a 
few  other  points  on  the  north  Platte  above  Fort  Laramie,  as  well  as  from 
some  places  in  Utah,  but  they  all  differ  widely  from  those  referred  by  Mr. 
Marcou  to  that  epoch,  and  hold  a  much  lower  straligraphical  position. 
No  Jurassic  fiMsils  have  yet  been  found  in  the  country  west  of  the  Missi»- 
sippi,  south  of  Utah,  so  far  as  my  knowledge  extends,  unless  some  re- 
mains of  plants,  and  large  Saurian  bones  discovered  by  Dr.  Newberry  in 
New  Mexico,  belong  to  that  epoch ;  and  these  came  from  th#  red  beds 
far  below  the  horixon  of  Mr.  Marcou's  supposed  Jurassic  fossils. 

I  remain,  yours  truly,  F.  B.  HxxK. 

Waihii^D,  D.  a,  July  :7, 1861. 

•  ProcMd.  Acad.  Nat,  ScL  Fhil  Feb.  IS«1, 

CJoogIc 
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S.  yhU  on  Mr.  Lfgquer«ta^»  Tabh  of  Comparative  SKtioiu  of  Coal 
Mtaiurtt.  (To  the  Editors  of  the  Am.  Jonr.  Sci.  and  ArU.)— Throngh- 
ont  the  notice  of  the  Kentucky  Geological  Survey,  publisfaed  in  the  July 
number  of  your  Journal,  my  name  i«  perhaps  liable  to  be  coufoDnded  with 
that  of  my  brother  Joseph  Lesley,  Jr^  to  whom  is  due  what«Ter  credit 
belongs  to  the  Topographico-geologicat  report  of  the  margin  of  the  caat- 
«ra  coal  field  of  Kentucky.*  As  in  this  notice,  quotations  from  my  friend 
Mr.  Lesquereux  refer  several  times  to  my  little  Manual  of  Coal  and  iu 
topography,  published  in  1 856, 1  trust  that  you  will  permit  me  a  word  or 
two  in  relation  to  i\a  exhibirion  of  the  Pennsylvania  measures.  The  sec- 
tions referred  to  in  the  Manual  are  most  of  them  from  ten  to  twenty  years 
old,  and  were  offered  as  illustrations  of  principles,  not  as  guides  to  local  ge- 
ologists. They  were  meant  to  exhibit  the  general  scheme  of  ibu  Coal 
Measures ;  but  neither  settled  the  principal  questions  mooted  among  us, 
nor  embodied  lat«  discoveries.  One  of  these  is  of  such  importiince  that 
I  wish  to  call  special  attention  to  it  here,  as  I  have  done  once  already  at 
the  Montreal  Meeting  of  the  American  Association. 

It  will  be  noticed  in  Mr.  Lesquereux's  ''  Table  of  Comparative  Secdona" 
accompanying  your  notice,  and  in  the  first  two  columns  representing  tli6 
Kentucky  Coals,  that  a  group  of  beds,  four  in  number,  seem  to  be  repre- 
sented in  the  other  columns  by  only  one  bed,  the  Pennsylvania  Pittsburg 
bed. 

Five  years  ago  I  made  a  careful  survey  of  the  Coal  series  in  6omenet 
County,  Pennsylvania,  especially  of  its  upper  and  middle  parL  I  found 
here  a  group  of  beds,  one  of  which  was  the  Pittsburg  bed,  exactly  like 
the  group  No,  9, 10,11  and  12  of  Western  Kentucky,  with  the  Anvil  Rock 
in  character  above  it.  The  group  consisted  of  three  large  beds,  ten, 
twelve  and  sixteen  feet  thick  respectively,  with  intervals  of  fifty  and  sixty 
feet  between  them  ;  and,  with  these,  just  under  the  Anvil  Rock,  was  a 
fourth  and  smaller  bed,  I  have  never  bad  time  to  write  out  for  publica- 
tion my  notes  of  this  survey,  nor  indeed  of  any  of  my  surveys  ;  but  no 
region  that  I  have  examined  is  more  worthy  of  description,  because  of  the 
fl^ant  representation  which  it  makes  of  the  persistency  of  our  coal  beds 
over  a  region  at  least  seven  hundred  miles  wide  from  east  to  west;  af- 
fording a  satisfactory  demonstration,  that  the  middle  Kentucky  area,  or 
Cincinnati  Axis  as  we  used  to  call  it,  has  been  denuded  of  the  same  coal 
measures,  deposited  in  the  same  order,  and  of  about  the  same  thickneaa 
aa  now  exist  at  widely  separated  points  on  both  sides  of  it ;  namely,  at  the 
Buramit  of  the  Alleghany  Mountain  and  at  the  mouth  of  the  Tennessee 
river.  I  have  always  considered  the  theory  of  the  dying  ont  of  the  coal- 
beds  and  intervening  rocks  along  the  western  outcrop  of  the  S.E.  Ohio  and 
E.  Kentucky  coal  area  to  be  contrary  to  sound  and  wide  geological  views. 
I  have  always  doubted  or  disbelieved  the  few  local  data  suppoMd  to  favor 
that  theory,  drawn  from  the  vicinity  of  Greenup  County,  Kentucky.  My 
own  observations  at  Hanging  Rock  were  against  it.    My  brother's  very 

*  Peter  Lesley,  tb«  author  of  a  "  MsooaI  of  Ooal  and  its  Topograpby,"  and  ana  of 
the  origiDBl  corps  of  Asaiatanta  on  tbe  Pennsy Ivsnia  OeoloftkaT  Survey  in  18S9— 
hs«  nnce  1S4S  written  bis  name  J.  P.  Leslev— Mo  csretal  rssder  of  tbe  DoUee 
alluded  to  on  p.  IIB  need  be  perplexed  in  dtaungiddiiDg  between  this  nDtlmnn 
and  his  aecompliabtid  brother  Joseph  Lesley,  Jr,  aatbor  of  tte  Tdpograimeal  ()•»■ 
logical  Beport  o[  SenCackj'. — Eua. 

Am.  Jons.  Scl— SaooNS  Siries,  Vol.  XXXn,  Ka  (KL— Sarr,,  INL 
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complete  surrey  of  the  outcrop  acrou  the  vrhole  Btate  of  EentDcb;  sfaom 
nothing  of  it.  Od  the  contrnry,  everywhere  along  the  great  eecarpineBt 
line  of  the  Ohio,  Kentucky  and  Tennesaee  outcrop,  denudation  reigns  an- 

fireme  m  limiting  the  coal  area  veatnard,  vilhout  observable  uaistaDca 
rom  nouconformability.  And  certainly  the  exact  Kgreement  of  the  great 
group  of  upper  beds  and  Top  Rock  of  Somerwt  County,  Pen nsy Ivan ia, 
with  the  great  upper  group  and  Anvil  Rock  of  Western  Kentucky,  mnit 
convince  every  geologist  that  one  continuouB  coal  area  stretched  from  iha 
head  of  the  Potomac  to  the  mouth  of  the  Tennessen,  when  the  Piusbniv 
bed  and  its  group  were  made.  I  am  happy  to  say  that  in  this  ^thl 
agree  with  Mr.  Lesquereui.* 

There  are  i>ome  other  points  which  I  wish  to  touch  on  while  occanon 
offers.  My  friend  Mr.  Les^uereux  wishes  to  suppress  the  name  False  Coal 
Measures.  I  agree  with  him.  I  never  liked  the  term.  I  used  it  because 
there  was  no  other.  Id  fact  no  other  has  been  suggested,  except  in  oon- 
nectioD  with  some  whole  nomenclature,  such  as  Mr.  Rogers's  Vespertine 
coal.  But  then  it  has  a  well-known  meaning,  and  is  understood  by 
everybody.  Geologists  always  talked  of  the  Coal  Measures.  But  a  day 
came  when  a  whole  series  of  carboniferous  rocks  were  discovered  not  bo- 
longing  to  the  Coal  Measures,  and  in  fact  thousands  of  feet  below  the  ac- 
knowledged base  of  the  Goal  Measures.  These  rocks  had  deceived  eTery- 
body,  and  would  still  deceive  many.  They  were  therefore  rightly  called 
at  first  False  Goal  Measares.  Oeologisla  will  recall  bow  completely  they 
deceived  the  Nova  Scotia  geologists,  even  into  inventing  an  eitraonliDary 
theory  of  lagoons  and  bauk  deposites.  They  still  exist,  and  they  must 
have  some  name.     They  are  still  deceptive.     What  shall  we  call  them  I 

But  Mr.  Lesquereux  is  not  even  in  favor  of  acknowledging  their  exist- 
ence as  a  separate  series.  He  wishes  to  include  them  in  the  Goal  Meas- 
ures. He  says  the  distinction  is  invalid,  because  it  is  based  upon  the  fnet 
that  they  are  not  generally  found  over  the  whole  extent  of  the  coal-fields  of 
America.  I  think  my  triend  is  wrong.  He  underrates  their  eztenL 
And  then  again  the  distinction,  I  take  it,  is  not  based  upon  horiiontal  oon- 
siderations  out  upon  vertical  ones  ;  based  upon  the  immense  interval  be- 
tween the  two  series  as  observed  along  their  Alleghany  mountain  out- 
crop Ha  will  recollect  that  at  the  head  of  the  Juniata  np  the  gorge 
of  Tipton  Creek,  there  are  two  open  gangways  in  what  are  probably  two 
coal-beds  three  feet  thick,  tix  hundred  feet  Mow  the  great  eouglomemU 
at  the  base  of  the  Coal  Measures.  At  Augusta  Springs  in  Virginia,  and 
from'  Blacksburg  and  Christiansburg  southweatnard  through  Wythe 
County,  Virginia,  there  are  False  Coal  Measures  beneath  at  least  two 
thousand  feet  of  Red  Shale  and  limestone,  and  how  much  more  cannot  be 
told  because  of  the  vidnity  of  tho^e  immense  faults  which  bring  up  lower 
Silurian  rocks  Against  the  coal.  Now  these  False  Goal  Measures  are  anrely 
an  independent  system ;  and  as  such  they  correspond  with  a  similar  in- 
dependent  Bystem  in  Europe.  T  believe  my  friend  Mr.  Lesquereux  has 
determined  Uieir  independence  also  by  at  least  one  fossil  plaut  which  ha 
has  never  seen  above  the  Red  Shale ;  that  is  in  connitction  with  the  Trae 
Coal  Measures.  This  system  although  to  all  appearance,  fall  IfiOO  feet 
lower  in  the  series  than  the  Tipton  coal,  cannot  he  considered  othw  than 
above  it;  iaasmu<^  as  the  Red  Shale  is  only  about  one  hundred  UmI 
*  See  his  paper  In  tbla  Joom.,  vol  xxviii,  pp.  !S,  29. 
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thick  at  Upton,  and  just  beneath  the  conglomerate.  But  we  may  easily 
imngine  that  the  Tipton  coals  are  the  actual  rep resen tali ves  of  the  Vip- 
ginia  iystem,  by  eoneidering  the  thousand  feet  of  Red  Shale  of  the  latter 
to  be  a  iithologicHl  enlargement,  southward,  of  the  Tipton  Red  Shale,  at 
tiie  expense  of  the  five  hundred  feet  of  Tipton  green  sandstones  which 
do  not  appear  above  the  Virginia  coals.  But  there  is  still  another  series 
to  be  spoken  of. 

Between  the  False  Coal  Measares  and  the  True  Coal  Measures  by  which 
I  mean  the  carboniferous  system  above  a  supposed  persistent  conglom- 
erate Btratam,  fnow  however  known  to  be  a  variable  group  of  sand  rocks, 
shales  and  coaU),  there  is  what  might  and  what  would  be  called  a  third 
coal  system,  if  the  conglomerate  proved  to  be  a  universal  horizon  rock. 
For  nnderneath  the  conglora^rate,  and  at  the  top  of  the  Red  Shale,  for- 
mation XI,  (Rogers'^  Umbral),  tie  alternations  of  carboniferous,  argilla- 
ceous and  siliceous  shales,  containing  at  least  one  real  coal-bed.  This  ap- 
pears everywhere  beneath  the  conglomerate  or  the  sand-rocks  at  the  base 
of  the  Coal  Measures. 

The  question  for  my  friend  Mr.  Lesquereuz  to  settle  for  us  is  this: — 
Whether  the  cot^  systems  under  the  conglomerate  in  eastern  Kentucky, 
u  described  in  my  brother's  report  and  shown  in  his  long  section,  Js  this 
sub-conglomerate  system  of  Pennsylvania,  and  is  perhaps  also  represented 
by  the  low  Mercer  and  Trumbull  Countycoals  in  the  Lake  Erie  district, 
at  Massillon,  Ac. ; — or  whether  it  is  the  Wythe  and  Montgomery  County 
sub-red-shale  FhIsc  Coal  Measures  of  Virginia ; — or  whether  it  is  the  re- 
appearance in  Kentucky  of  the  Tipton  Juniata  coal-beds  at  a  still  lower 
horizon  ; — or  whether  it  repntenU  all  thett  in  a  general  tliinning  out  of 
the  Devonian  and  sub-carboniferous,  westward,  from  the  massive  outcrops 
of  the  Alleghany. 

I  am  sorry  that  I  cannot  agree  with  my  friend  Mr.  Lesquereux  when 
in  continuing  his  argument  against  the  name  False  Coal  Measures  ha 
aays  that  "  the  same  [objection  that  they  do  not  extend  over  all  the  coal 
.region]  can  be  said  of  the  coal  strata  between  the  Mahoning  snd  the 
Anvil  Rock  sandstone,  and  particularly  of  the  upper  Coal  Measures 
above  the  Anvil  Rock."  I  have  already  adduced  the  Somerset  County 
coals  to  demoDstrate  the  contrary  respecting  the  Pittsburg  group  of  beds 
(between  the  Mahoning  S.S.  and  the  Anvil  Rock) ;  and  it  seems  to  me 
that  the  contrary  is  equally  clear  respecting  the  group  of  beds  above  the 
Anvil  rock ;  for  these  beds  exist  in  Oreen  and  Washington  (»unties, 
Pennsylvania,  along  the  Monongahela  river,  six  hundred  miles  away  from 
the  West  Kentucky  coalfield ;  and  I  believe  them  to  exist  in  the  Potts- 
vi lie  Anthracite  basin.  I  sympathize  heartily  with  my  friend  Mr,  Les- 
quereux in  his  dislike  to  the  erroneous  depths  which  have  been  assigned 
to  the  Anthradle  Measures.  But  I  fear  I  cannot  go  all  lengths  with  him 
in  (iiis  dislike,  when,  if  I  understand  his  language,  he  makes  the  Potts- 
ville  basin  so  shallow  as  to  contain  only  four  nominal  coal-bedn,  or  rather 
the  equivalents  of  the  beds  from  the  Kentucky  coal  No.  4  downwards. 
This  must  be  a  very  great  mistake,  which  I  think  Mr.  Shieffer  or  any 
other  geologist  in  that  region  can  demonstrate  without  trouble.  If  Mr, 
Bogen  has  repeated  and  endorsed  the  old  blunder  of  sepsrating  the  Mam- 
moth and  Jugular  Veins,  thereby  duplicating  the  lower  part  of  the  meaa- 
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vr«t  in  dia  PoUsTtlle  haun,  and  has  also  given  by  far  too  mudi  latitods 
ia  hit  measurementi  to  tbe  faulty  condition  of  tbe  middle  of  tlie  baun, 
the  incredible  thickneu  of  the  measures  which  he  thereby  obtains  ahould 
not  drive  us  to  tbe  oppwite  extreme.  Now  when  Mr.  Lesquereux  aavi : 
"from  pftlnontological  evidence  I  am  satisfied  that  the  highest  coal  of 
the  Pottsville  and  Tamaqua  basin  is  the  equivalent  of  our  No.  4,  and  that 
the  measures  do  not  ascead  higher  in  that  part  of  Pen  nsy  Ivan  ia,"  he 
merely  destroys  (be  value  of  palEeontological  evidence  to  tbe  eyes  of  those 
of  us  who  have  been  so  long  aod  so  lovingly  and  reverently  watching  his 
fooUteps  on  our  mountains,  britiffing  us  glad  tidings  of  a  new  science. 
He  certainly  forgets  that  at  Shamoken  he  can  count  twelve  great  beds  ot 
ooal  from  below  upwards,  and  then  can  lay  his  hand  upon  a  conglun- 
entU,  which  if  lilhologicat  laws  are  of  any  value,  must  some  day  prove 
to  be  very  near  bis  Anvil  Rock.  He  must  not  forget  that  even  in  th* 
fallow  tyncliaaU  of  the  Lehigh  mountains  he  has  a  greater  depth  of 
ooal  than  he  here  awigQs  to  tbe  wide  and  deep  Fottsville  and  Tamai]ua 
basin.  He  must  not  forget  that  the  sharp  mountain  exhibited  to  lum 
Id  every  one  of  its  gaps,  a  row  of  vertical  coal-beds,  long  enough  to  more 
than  include  the  suo-Anvil  rock  ^roup.  It  seems  as  well  demonstnUed  as 
tbe  absence  of  fossils  will  permit  it  to  be,  that  we  have  in  the  middle  folda 
of  this  great  anthracite  basin,  in  either  the  group  of  the  Salem  Tein,  or 
of  the  Peach  Mountain,  the  representatives  of  tbe  super-anvil-rock  ooals 
of  western  Kentucky,  and  of  the  Green  and  Waahington  County  coala  of 
■outh western  Peniuylvania. 

Id  a  letter  juat  received  (Aug.  30tb)  Mr.  Leaquereux  informs  me  tbat 
when  last  in  Potlaville,  Mr.  Scliaffer  and  other  gentlemen,  ooal  proprietora, 
assured  him  that  tbe  Salem,  Gate,  and  Tunnel  veins,  which  in  the  faee  of 
every  opposition  he  had  always  identified,  were  now  found  to  be  la  (act 
the  tame,  or  belonging  to  the  same  group.  In  that  case  we  moat  permit 
him  certainly  to  place  them  in  as  low  a  botanical  positjon  as  he  haa,  lliia 
Till  not  invalidate  the  series  made  out  from  the  northern  and  undisturbed 
flank  of  tbe  basin,  along  the  Mine  Hill.  It  will  leave,  in  fact,  the  bauo . 
aa  deep  as  any  in  the  United  States. 

My  frieod  Uiioks  and  says,  with  the  enthusiastic  confidence  of  a  master 
in  palsontology,  which  he  is, — in  fact  our  great  master  in  the  botaay  of 
the  ooal, — that  we  structuralists  can  do  nothing  to  help  the  great  quee- 
tiona  of  East  and  West  to  a  solution  ;  that  "it  is  only  by  palKonuAoffy 
that  the  equivalency  of  the  coal  strata  has  been  and  can  be  established  m 
distant  parts  of  the  same  basin,  and  especially  in  separata  coal  baHns." 
If  this  be  sud  exclusively  of  tiie  drid-covered  basins  of  the  far  west,  it  is 
reasonably  true;  but  when  stated  broadly  and  made  therefore  applicable 
to  tbe  whole  coal  area  it  is  surely  unacceptable.  Palseontological  identifi- 
cation is  certjiinly  the  crowning  glory  of  our  science,  the  abtndrbtke  of  our 
working  day,  and  tbe  reward  we  receive  for  patient  toil  in  one  department 
by  finding  at  the  far  end  a  door  thrown  open  for  us  into  a  new  and  finer 
one.  But  let  every  tub  stand  upon  its  own  bottom.  Paleeontology  asd 
Litbology  must  learn  to  live  and  let  live.  My  friend's  botao'cal  conclusioiia 
are  some  of  them  yet  to  be  modified  by  structural  examinations;  aaio  (act 
they  were  reached  through  structural  observ^ona.  The  patient  tracing  of 
outoiopa  (rom  ravine  to  ravine,  and  bom  county  to  county ;  the  patient 
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constraction  and  comparison  of  cron  sectioiu  on  hiEUide  afUr  hillside, 
until  not  ui  exposure  dm  eacaped ;  tbe  patient  triangulation  and  leveliing 
of  area  after  area  until  a  petiect  map  of  tiia  surface  has  been  obtained ; 
■nd  the  patient  underground  working  up  of  gangways  and  breasts,  tun- 
nels and  shafts,  which  reveal  blundu^  no  surface  exhibitions  could 
hare  corrected : — What  is  the  beet  palteontological  work  in  comparison 
with  all  this— /or  rtttilu  >  What  b  eren  iho  patience,  the  skill  and  the 
genius  of  Lesquereui,  for  a  life-time,  to  a  combination  of  apparatus  and 
opportunity  so  overwhelming  and  complete }  The  "  comparative  sections" 
in  the  table  were  all  constructed  with  the  very  slightest  references  poasi- 
ble  to  palsontological  evidence.  The  Freeport-Curlew  limestone  and  iha 
Ferriferous  limestone  are  great  Utholoffieal  horisous,  entirely  established  by 
lithological  and  structural  geolo^^. 

The  opinion  expressed  by  my  friend  Mr.  Leequereoz  "  that  coal  No.  1, 
with  its  members  B  and  C,  and  perhaps  No.  2  sut>divides,  forming  as  many 
as  eiffht  different  atrata,"  is  an  evidence  hov  little  structural  difficulties 
appall  palteoDtologists.  To  my  mind,  filled  with  the  experiences  of  twen- 
ty-five years  in  coal,  such  a  thing  is  simply  incredible.  So  far  as  my  ob- 
servation has  covered  the  ground,  no  coal-bed  is  known  to  separate  per- 
manently into  two  or  more  unless  it  is  essentially  a  double  or  triple  bed; 
that  is,  unless  it  evidently  consists,  at  the  points  where  it  seems  to  be  but 
one  bed,  of  two  or  more,  by  virtue  of  perhlstent  interlsmi nations  of  fir* 
clay,  OT  some  equivalent  rock.  I  have  never  seen  an  exception  to  this  rule. 
'  The  great  bed  of  the  lower  anthracite  coat  is  a  permanently  triple  bed, 
and  therefore  its  members  are  sometimes  separated  by  twenty  or  thirty 
feet  of  slate.  The  great  Mauch  Chunk  Summit  Mine  Coal  is,  even  to  the 
uninstructed  eye,  a  group  of  beds,  spreading  somewhat  further  asunder 
elsewhere.  But  that  any  one  of  the  small  western  bituminous  coals 
should  first  ao  separate  in  parts  as  to  obtain  regularly  lett«Ted  or  num- 
bered "members"  and  then  these  again  split  up  until  the  one  bed  should 
be  represented  by  a  tall  cross  section  containing  eight  separate  beds  of 
coal — I  cannot  easily  believe  it. 

In  conclusion  I  wish  to  suggeet  to  geologists  who  take  a  special  interest 
in  the  carboniferous  fonnaUoD,  that  the  term  Mahoning  sandstone  has  be- 
come as  unsafe  a  name  for  a  horizon  line,  as  is  the  term  Conglomerats, 
Uy  surreys  for  the  Pennsylvania  Railroad  Company  some  years  ago,  in 
Indiana,  Fayette  and  Westraoreland  Counties,  made  me  aware  of  several 
important  rocks  in  the  Barren  Measures  by  which  that  whole  group,  (and  I 
must  still  consider  it  an  interval  separating  most  decidedly  ue  upper  and 
lower  divisions  of  the  true  Coal  Measures),  can  be  discussed  intelligently. 
One  of  these  rocks  is  a  conglomerate  of  weight  and  character,  appearing 
over  a  considerable  country,  and  forming  as  I  believe,  as  general  a  hor- 
izon as  any  eminent  sand-rock  can.  It  underlies  the  Pittsburg  coal-bed 
one  or  two  hundred  feet ;  overlies  the  red  bands  of  the  Barren  Measures  ; 
forms  the  coping  rock  along  the  centre  of  the  Ligonier  valley  north  of 
the  Conemaugh,  and  crowns  with  diSs  the  ravines  of  Castleman's  river, 
in  southern  Somerset,  above  the  Turkey-fooL  For  a  long  time  I  con- 
founded it  with  the  Mahoning  sandstone,  the  true  place  of  which  is  from 
one  to  three  hundred  feet  furtnor  down.  But  I  afterwards  learned  to  dis- 
tinguish and  value  it  apart.  1.  P.  LiaLKT. 

FUladelphbH  Ang.  1, 1801. 
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3.  On  tht  ori^  of  tome  Magneiian  tatd  Alvmirmu  Seek*;  by  T. 
Stekrt  Uont,  F.R-S^  of  the  Geological  Surrey  of  C*nMia.  (From  the 
Canadino  Naturalist  for  June,  1860.) — la  commoo  with  other  observen, 
I  have  long  since  railed  attention  to  the  fact  that  silicatca  of  lime,  mag- 
neiia  and  ox;d  of  iron  are  depoaited  during  the  evaporation  of  many 
natural  watei*,  auch  as  the  mineral  springs  of  Varenne*  and  Fitzroy,  and 
the  naten  of  the  Ottawa  river.  I  have  also  euggeoted  that  the  silicatea 
thus  produced  may  have  contributed  in  a  considerable  d^ree  to  the 
fiirmation  of  rocks.  (This  Journal,  March,  1860,  p.  2B(}.  A  bydrom 
ailicate  of  magnesia  which  approaches  in  composition  to  HgO  SiO*, 
oombined  with  from  ten  to  twenty  per  cent  of  water,  and  mecbanieiJIy 
mixed  with  small  portions  of  ozyd  of  troll,  alumina  and  carbonalw  m 
lime  and  mngneaia,  ibnns  extensive  beds  with  limestones  and  clays  in 
tertiary  strata,  in  France,  Spain,  Morocco,  Greece  and  Turkey.  It  is  the 
•epiolite  of  Glocker,  the  meerschaum  of  some  authors,  the  mngne«l«  ot 
oluera.  The  quineite  of  Berthier,  which  occure  in  red  particles  disserai- 
natad  in  Uraestone,  is  a  similar  compound,  containing  some  ozyd  of  iron. 
The  aepiolite  from  the  basin  of  Paris  occnr«  beneath  the  gypaiferona 
group,  and  in  \ii«  lacustrine  peries  known  aa  the  St.  Ouen  jimeatone,  whera 
It  forms  very  fissile  ehaly  layers,  enclosing  nodulee  of  opal  (menilite). 
The  structure  of  this  sepiolite,  which  I  have  examined  and  described 
M  above,  and  that  from  Morocco,  which  is  uaed  by  the  Moora  in  their 
baths  as  a  substitute  for  soap,  and  has  been  described  by  Damoar,  ia  pe- 
culiar. The  mineral  is  made  up  of  thin  soft  scalea,  and  when  moistened 
with  water,  swells  up  into  a  pasty  mass  resembling  a  finely  divided  talc 
Although  agreeing  closely  with  tiiis  mineral  in  the  proportions  of  silica 
and  magneaia,  sepiolite  contains  more  water,  and  both  before  and  after 
ignition  18  soluble  in  acids,  which  laic  is  not.  We  cannot  however  doubt 
that  talc  and  steatite  have  been  formed  from  sepiolite,  which  has  under- 
gone a  chemical  change  and  become  insoluble.  It  is  possible  that  serpen- 
tine may  be  derived  from  another  silicate  richer  in  magnesia  than  sepiolite^ 
The  frequent  association  of  carbonates  of  lime  and  magnesia  with  talc, 
and  of  carbonate  of  masnesia,  talc  and  serpentine,  as  in  the  ophiolite 
of  Roibury  (This  Jour.,  [21,  ixv,  224.)  would  seem  oppoaed  to  the  notion 
that  aerpentine  may  have  been  formed  from  the  alteration  of  a  iniiUira 
of  sepiolite  and  carbonate  of  m^nesia.  In  chlorite,  which  of^n  forms 
rock  masses  almost  without  admixture,  we  have  an  alumino-magneetan 
silicate  which  cannot  have  been  derived  from  sepiolite,  inasmuch  aa  tbta 
contains  for  the  amount  of  magnesia  present,  twice  aa  much  ulica  as 
ehlorite.  The  oxygen  ratios  of  the  silica  and  msgnesia  in  sepiolite  are 
as  fi'lfand  those  of  silica,  alumina  and  magnesia  (including  the  variable 
amount  of  ferrous  ozvd  which  in  part  replaces  the  latter)  in  chlorite  are 
aa6:S  :6,  while  in  the  purest  clays  the  ratioof  silica  and  alumina  equals 
1 : 1,  and  in  most  argillaceous  sediments  the  proportion  of  silica  ia  stitl 
greater.  It  is  evident,  therefore,  that  chlorite  could  not  be  formed  from  a 
mixture  of  sepiolite  with  clay,  or  even  with  pure  alumina,  without  the 
elimination  of  a  large  amount  of  silica,  and  we  are  led  to  regard  it  aa 
having  been  generated  by  the  reaction  of  a  silicate  of  alumina  or  clay 
vitb  magnesia,  which  was  probably  present  in  the  unaltered  sedimeut 
in  the  form  of  carbonate.  Unless  indeed  the  procesa,  which  according 
to  Sdteerer,  baa  in  recent  times  caused  the  deposition  from  watera,  q( 
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neolita,  ■  bydrons  alumino-magneeiaa  ailicate  approacbtog  to  chlorite  in 
con  position,  be  tbe  type  of  a  reaction  nbich  formerly  geoerated  beds  of 
chlorite,  in  the  same  way  as  tboBe  of  sepiolite  or  talo. 

A  silicate  of  lime  allied  to  septolite,  bas  not  so  far  as  I  am  aware,  yet 
been  noticed  among  unaltered  sediments,  and  among  crystalline  strata 
calcareous  are  more  rare  than  msgnesian  silicates,  although  double  sili- 
cates of  lime  and  magnesia  (pyroiene  and  hornblende,)  often  form  beds, 
and  wollastonite,  either  alone  or  mingled  wiih  carbonate  of  lime,  some- 
times  constitutes  rock  masses.  Tbe  double  silicates  of  alumina  And  lime 
are  however  abundant;  tbe  lime- feldspars,  scHpolite,  epidote  (saussurite), 
and  white  garnet,  ail  form  beds  in  crystalline  rocks.  Reactions  in  water 
at  the  earth's  surface,  and  at  no  very  elevated  temperature,  may  have 
Eiven  rise  to  double  silicates  of  lime  and  alumina  corresponding  to  neo- 
lit«,  and  allied  in  composition  to  the  zeolites,  and  these  by  subsequent 
metamorphism  hare  been  changed  into  anhydrous  silicates.  The  pro- 
duction of  barmotome,  chabazile  and  apophyllile  by  the  waters  of  a 
spring  at  FlombiSres,  at  temperatures  not  above  100°  F.  as  observed  bj 
Daubr6e,  lends  probability  to  such  a  view. 

But  while  we  admit  the  possible  direct  formation  of  double  silicates  ia 
-water  at  ordinary  temperatures,  there  is  not  wanting  evidence  that  tbs 
reaction  which  we  long  since  pointed  out,  (Proc  Royal  Society  of  Lon- 
don, May  T,  1857,  this  Jour.,  [2],  xiv,  287),  between  silicious  and  argit- 
laceons  matters  and  earthy  carbonates  in  presence  of  alkaline  solutions, 
intervenes  in  tbe  metamorphism  of  sedimentary  rocks  and  in  tlie  produo- 
tion  of  many  silicious  mmerals.  The  blue  Silurian  limestones  of  the 
island  of  Montreal,  when  treated  by  acids  leave  an  insoluble  residue, 
which  contains  about  t^n  per  cent  of  soluble  silica,  mixed  with  an  argil- 
laceous matter  whose  analysis  gave  silica  T3-0,  alumina  18-3,  potash  C'6, 
and  only  traces  of  lime  and  magnesia.  Id  t)ie  vicinity  of  an  intrusive 
dolente,  however,  the  limestone  is  changed  in  color,  and  leaves  by  the 
action  of  acids  a  greenish  matter,  which  consists  of  silica  40'2,  alumina 
9'3,  peroxyd  of  iron  63,  lime  S6'S,  magnesia  37.  The  free  silica  and 
that  of  the  intermingled  aluminous  silicate,  has  thus  been  saturated  with 
protoxyd  bases,  still,  however,  retaining  tbe  alumina  in  combination.  A 
aimilar  reaction  with  more  alumiuous  maltem,  would  give  rise  to  epidote, 
garnet,  magnesian  mica,  scspolite  or  feldspars  like  labradorite  and  anor- 
thite,  and  it  is  not  impossible  that  in  such  reactions  a  portion  of  alumina 
may  sometimes  be  set  free,  and  give  rise  to  corundum,  spinel,  diaspore  ca 
vOlknerile. 

In  the  ordinary  modes  of  decomposition  of  minerals  containing  alu- 
mina, this  base  separates  in  the  (brm  of  silicate,  and  tbe  conditions  re- 
quired for  its  elimination  in  a  free  state  are  but  imperfectly  understood. 
We  have  elsewhere  pointed  out  the  decomposition  by  alkaline  and  earthy 
carbonates,  of  solutions  of  sulphate  of  alumina  or  native  alnm,  as  one 
Bouroe  of  free  alumina,  and  insisted  upon  tbe  existence  of  prgotite,  a 
native  compound  of  alumina  with  an  oi^anic  acid,  as  an  evidence  that 
this  base  is  sometimes  like  oxyd  of  iron,  and  oxyd  of  manganese,  (ibis 
Jour.,  [2],  ziii,  IS),  taken  into  solution  by  water  aided  by  organic  mat- 
ters. A  hydrate  of  alumina,  gibbsite,  is  found  associated  with  limonite, 
and  the  aluminous  minerals  from  the  south  of  France  described  by 
Bertbier  and  Beville,  show  that  free  alumina  is  much  more  common  ia 
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ntttnra  than  wu  formerly  snppoaed.  Berthier  long  nuce  gave  tfa«  naoM 
of  bauxite  to  an  earthy  pisoiitic  ore  which  occurs  either  masmve  or  im- 
bedded in  limeetonea  of  tertiary  age,  at  Bauz,  and  many  other  locatitic* 
in  the  departmentB  of  Gard  and  Var,  and  aUo  in  Calabria,  and  the  Gre- 
cian Archipelago,  forming  in  wna^  places  an  abundant  rock.*  Tht> 
aubstance  ia  a  variable  mixture  of  a  hydrate  of  alumina,  apparently  ap- 
proaching diaxpore  in  compoei^on,  vilh  hydrous  peroiyd  of  iron,  aome- 
times  conitiUiting  a  workable  iron  ore,  and  at  other  times  a  rentable  ora 
of  alumina.  It  contains  besides  small  portions  of  silica,  titanic,  vanadio 
and  phosphoric  acids,  and  occasionally  encloses  grains  of  comndnm.  A 
compact  dark  red  variety  gave  Deville,  alumina  67*8,  peroxyd  of  iron 
20-3,  and  water  10-8,  besides  31  of  tiUniu  acid,  and  2-8  of  silica.  In 
other  specimen*  the  proportions  of  alumina  and  iron  ozyd  are  nearly 
equal,  or  the  latter  predominates,  as  in  one  example  where  the  propor- 
tions were  488  of  iron  oxyd,  and  322  cf  alumina;  and  another,  60  of 
iron,  and  18  of  alumina  and  titanium.  In  these  analyses  the  carbonate 
of  lime,  generally  present,  was  first  removed  by  a  dilute  acid;  the  pro- 
longed action  of  stronger  acids  completely  dissolves  the  bydrated  oxyda. 
By  an  )nten8e  beat  this  substance  is  converted  into  crystalline  comndnm, 
resembling  emery  in  il^  physical  character,  but  the  presence  of  graina  of 
corundum  in  the  hydrated  mineral  seems  to  show  that  this  transformation 
may  take  place  at  ordinary  temperaturea.  Tbe  emery  of  Greeoe  and 
Ana  Minor,  which  is  associated  with  variable  proportions  of  oxyd  of  iron, 
is  according  to  Dr.  J.  Lawrence  Smith  always  more  or  tesa  hydrat«d. 

The  argillaceous  matter  enclosing  some  varieties  of  this  bauxite  or 
impure  diaspore,  is  white,  without  plasticity,  and  very  rich  in  alumina; 
one  specimen  freed  from  tiie  red  ferruginous  portions,  gave  alumina  £8'I, 
■itica  21*7,  peroiyd  of  iron  3-0,  tJtanium  3-2,  water  140.  This  substance 
approaches  in  its  composition  to  collyrite,  and  to  the  dillnite  which  in  the 
gaogue  of  the  diaspore  of  Schemnita.  These  materials  however  conbun 
^m  20  to  40  per  cent  of  water.  Scarbroite,  schrOtterite,  and  atlophaiM 
are  similar  matter«;  the  latter,  unlike  a  clay  in  its  structure,  appeara  to 
have  been  deposited  from  solution.  The  subsulphate  of  alumina,  known 
as  websterite  or  aluminite,  is  often  met  witii  in  layers  and  concretionaij 
masses  in  Tertiary  clayB,f  and  is  sometimes  mingled  with  a  silicate  fa&TiDsr 
the  composition  of  atlophane.  This  frequent  occurrence  of  alumina  atiU 
retaining  a  portion  of  sulphuric  acid,  couGrms  the  view  which  we  have 
elsewhere  expressed,  that  solutions  of  native  alums  have  by  their  decom- 
position furnished  the  alumina  for  many  of  tbe  minerals  in  questiwi, 
while  the  conditions  under  which  this  base  is  taken  into  solution  by 
Clonic  matters,  still  require  invesiigation.  The  careful  examination  ot 
unaltered  sedimentary  deposita,  is  calculated  to  throw  great  additional 
light  upon  the  oridn  of  the  crystalline  rocks. 

4.  NoU  to  Iht  Paper  of  Mnirt.  Muk  and  Worthtn  on  Ou  Age  o^  tite 
Ooniatite  ZAmestone,  p.  167  of  this  No. — The  name  "Einderhook  Group** 
is  now  proposed  by  these  authors  to  include  the  beds  lying  between  the 
Black  Slate  and  the  Burlington  Limestone,  which  have  heretofore  becoi 
considered  the  equivalents  of  the  Chemung  Group  of  New  York.  This 
deaiguation  will  be  observed  in  the  Illinois  Report. — {Letter  to  JStHtortJ) 

"  Deville,  Ann.  it  ChimU  tt  PhytiyM,  (8)  Izi,  SOS. 

t  Id  thu  comieetiaa  ws  may  zkotira  apatelite,  a  baria  pennlpliata  tS  Iron,  wUd 
oecnn  bi  ooaditioni  tinuUi  U>  alaminite. 


m.  BOTANY. 

1 .  Marlitu,  Flora  BratUientit. — Since  our  last  notice,  two  more  tMues 
of  thii  ^rreftt  work  have  come  to  hniid:  viz.,  ^Kicles  25  and  26,  contain* 
ing  the  Sanlalaeta  (tno  npecieK  of  Thtnum)  and  Myritticoeta  (28  species 
of  iiyrUlica)  by  Alph.  DuCandolle,  and  the  more  numerous  Apoeynacra, 
which  are  thoroughly  elnborated,  with  decided  talent,  by  DaCandolle'a 
curator,  J.  Mailer,  from  whom  excellent  work  may  be  expected,  judp'nr 
from  this  specimen.  This  waa  published  in  July,  1860,  It  is  now  fol- 
lowed by  faaciclea  27  and  38,  published  in  February  last  This  contains 
the  Antidetmtm  by  Tulasne,  consisting  merely  of  three  species  of  Hitro- 
nymi'a  (the  Stilagintlla  of  Tulaane),  the  representAtives  of  Antidetma  in 
the  nen  world,  the  group  pretty  clearly  belonging  to  EHphorbiaeect ; 
alao  the  Btffoniaeea  by  DeCAndolle  (83  species  oi  Begonia),  followed  by 
a  few  pages  of  interesting  disquisition  by  Von  Mnrtius  himself.  Finnlly 
ve  hftTe  the  Celattrinta,  Ilidnem,  and  Rhamnea,  by  S,  Reissek  of  Vienna, 
eopinusiy  illustrated,  and  with  the  lenveii  of  many  species  self-printed  by 
the  Vienna  process.  The  elaboration  of  these  orders  appears  to  be  very 
Batisfiuitory.  We  congratulate  Von  Martins  upon  the  character  and  steady 
progress  of  this  formidable  work.  a.  a. 

2.  Flora  (hl-umbia  temtrumquiadJMentittm  Spfctmina  SeUeta,  tdJAit 
H.  Eamtxk,  Tom.  I,  fasciculus  primus.  Beroh  F.  Dftmler,  1858.  pp, 
42,  tab.  1-20,  col.  imp.,  fol. — This  promising  commencement  of  a 
Magnificent  work  has  just  reached  us,  with  an  edverticement  by  the  sue- 
MssOTs  of  the  original  publisher,  dated  Feb.  18S9,  announcing  that  the 
pablication,  if  the  subscription  warrants,  will  extend  to  ten  such  fasciculi, 
uaned  at  intervals  of  six  months ;  the  price  of  each,  with  colored  plates, 
twenty  Prussian  thalere;  the  nncolored  copier,  fifteen  thalers.  We  trust 
the  needful  patronage  will  not  be  wanting.  The  plates  are  very  tine,  and 
with  satisfactory  analyses;  and  are  accompanied  each  by  two  pages  of 
letter-press ;  the  characters  in  Latin;  the  detuled  descriptions  and  re- 
marks in  the  German  langu^e.  The  subjects  are  well  chosen  ;  the  first 
^presenting  two  new  Palms,  species  of  Elopetockia  from  the  Quindin 
Andea;  the  seoond  a  Tree-Fern,  Cifathea  ebenina  from  near  Caracas; 
ei^t  others  representing  species  of  Cinehona  or  near  relatives  of  this 
most  important  genus,  and  three  others  illustrnta  Rubiaoeous  genera, 
Poggmdor^  rotea  seems  to  be  a  good  Taetonia.  The  prettT  Cobnaceouf 
Sotaihergia  pmduli/hrtt,  1 1 4,  with  long  llguUte  lobes  to  the  corolla  nnd 
extremely  long  filaments,  is  in  Fendler*!  Veuesuelian  collection.  No.  46S, 

A.  a. 

3.  Journal  of  the  Pnetedingi  of  the  Lintutan  Soeitti/,  (Botany),  No. 
20,  (1861)  finishes  Hooker  and  Thompson's  precursory  account  of  the 
Indian  Cintei/era,  and  contains  five  other  papers ;  four  of  them  very 
short  ones,  and  of  only  local  interest.  Dr.  Welwitscli's  lettt^r  on  tlie 
botany  of  Bengiiela,  Western  Africa,  gives  an  account  of  a  very  queer 
dwarf  tree,  found  near  Cape  Negro,  the  stem  of  which,  ''with  a  diame- 
ter often  of  four  feet,  never  rose  higher  above  the  surface  than  one  foot, 
and  which  through  its  entire  duration,  that  not  nnfrequentty  might  exceed 
a  century,  always  retained  the  two  woody  leaves  which  it  threw  up  at 
the  time  of  germination,  and  l>esides  these  it  never  puts  forth  any  other. 

Ak.  Join  Boi.— SBOOni  Saana,  Voi.  XXXtl,  Vo.  S6.— Birr.,  1861. 
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The  entire  plant  looki  like  a  round  table,  a  foot  bi^b,  projecUng  over  tbe 
tolei'ablj  hard,  sandy  »oii,  the  two  opposite  leaves,  (often  a  fathom  long, 
by  2  to  S^  feet  broad)  extend  od  the  aoil  to  its  margiti,  each  of  ibem 
aplit  up  into  numeroui  ribbon-like  segments.  The  flowers  Are  bermi^Aro- 
dite  and  collected  in  a  sort  of  aments  or  strobiles."  There  has  also  ap- 
peared a  SKond  Svpplemmt  to  the  botanical  portion  of  vol.  r,  (1861) 
which  contains  four  very  interesting  papers,  riz : 

(1.)  The  Natural  Order  AurantiMta,  with  a  Sjnopsia  of  the  Indian 
Species,  by  Daniel  Oliver,  the  newly  appointed  Frofea»or  of  Botany  jk 
Univeraity  Oollege,  London,  who  here  takes  rank  as  a  firet-rate  mono- 
grapher. 

(2.)  Notes  on  Mtrntpernuieta,  by  George  Benthsm,  who  now,  a» 
botanists  will  be  pleased  to  learn,  occupies  the  presidential  chair  of  Brown 
(tnd  Smith  in  the  Linnsan  Society.  That  the  so-called  opposition  of  tb« 
parts  of  the  flower  in  AfenuperTnaeem  and  Berberidaeta  is  only  id  seem- 
ing, must  we  suppose  be  every  where  understood  and  admitted.  Aa  to 
the  opposition  of  stamens  to  petals  in  Rhatintea  and  the  like,  if  abut  up 
to  the  alternatives  mentioned  by  Mr.  Benlbam,  we  should  aOII  prefer  ''Um 
idea  of  a  common  origin  "  to  that  of  the  stamen  being  developed  in  the 
axil  of  the  petal,  whi<^  would  introduce  a  needless  and  most  improbabls 
oomplexity  into  the  morphology  of  the  flower.  But  a  third  aliematire, 
'  vbich  was  long  overlooked,  appears  to  offer  a  more  natural  esplanatioa, 
conformable  with  the  laws  of  the  arrangement  of  leaves,  viz.,  thitt  tb« 
stamens  are  here  normally  superposed  just  as  the  parts  of  the  auccessivo 
oyoies  of  alternate  leaves  are, — the  ordinary  alternation  of  Soral  parta 
being  really  the  thing  to  be  accounted  for. 

(3.)  Notes  on  Tiliaeeee,  and  4,  Notee  on  Bixaua  and  Sa.mydatxtr,  by 
tiie  same  author,  are  maaterly  papers.  At  tbe  first  view  we  were  Car 
from  satisfied  throughout  with  the  proposed  re-arrangemenbi,  but  the 
tnorA  we  consider  the  matter  the  better  we  like  it,  even  m  the  associatioii 
of  Cochlotpermum  and  Ataoreuxia  with  Bixa.  We  should  still  prefer  the 
union  of  tbe  Sanydaeta  with  the  Bixaettr,  and  make  less  than  Hr.  Ben- 
tham  does  of  the  differenoe  between  bypogynous  and  perigynous  inser- 
tion,— a  difference  often  ohscure  or  shading  away,  and  as  often  codxistinr 
in  the  same  natural  group,  or  among  closely  related  ones,  as  parietal  and 
axile  placentation  do.  No  one  knows  this  better  than  the  sagacious  au- 
thors of  the  forthcoming  new  Genera  Plantarum ;  but  their  adhesion  to 
the  old  tradition  is  compelled  by  tbeir  determination  "to  maintain  the 
Candollian  series  in  its  general  features," — which  is  certainly  still  desira- 
ble ;  but  if  rigidly  followed  out  in  this  respect  will  certainly  do  much 
violence  to  natural  affinities,  perhaps  without  aeouring  adequate  practical 
advantages.  But  it  is  far  easier  to  interpose  objections  than  to  collocate 
Uie  natural  orders  upon  any  consistent  system.  a.  o. 

4.  Callatta  vulgarii  and  Aira  earyophyllta  in  the  UiuUd  Stattg, — 
That  "  America  has  no  Heaths  "  is  a  botanioal  aphorism.  It  is  under* 
stood,  however,  that  au  English  surveyor  nearly  thirty  year*  ago  fouod 
CalluTux  vulgarit  in  the  interior  of  Newfoundland.  Also  that  Da  la 
Pylaie,  still  earlier,  enumerates  it  aa  an  inhabitant  of  that  island.  But 
this  summer,  Mr.  Jackson  Dawson,  a  young  gardener,  has  brought  as 
^>ecimena  and  living  plants  (both  flowering  atooks  and  young  sesdliDgs) 
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fntn  Tewksbur^,  MasMchuHtts,  where  the  plant  ocean  rather  abnnditDtlf 
over  about  half  an  acre  of  rather  bo^y  ground,  along  with  Andromeda 
ealymlala,  AtaUa  vitcom,  Salmia  attgtittifolia,  Omtiota  aurea,  ftc^ 
appareatlf  m  ronoh  at  home  aa  any  of  thene.  The  itatioQ  is  about 
hair  a  mile  from  the  State  Almshouse.  Certainly  this  is  as  unlikely  a 
plant,  and  a*  unlikely  a  place  for  it  (o  have  been  introduced  by  man 
either  designedly  or  accidentally,  as  can  well  be  itOHgined.  From  Ihe  af!;e 
of  plants  it  must  hare  been  there  for  at  least  a  dozen  jeare ;  indeed,  it 
had  been  noticed  aud  recognized,  two  years  ago,  by  a  Scotch  farmer  of 
the  vicinity,  well  pleased  to  place  his  foot  once  more  upon  his  native 
heather.  So  that  even  in  New  England  he  may  say,  if  he  will — as  a 
friend  of  ours  botanically  renders  the  lines — that 


It  may  have  been  introduced,  unlikely  aa  it  seems,  or  we  may  have  to 
rank  this  Heath  with  ScotopendTium  o^cautrum,  Subuiaria  aqualiai, 
and  Marnlta  qaadri/olia  as  speciea  of  the  Old  World  >o  sparingly  rep- 
resented in  the  New,  that  they  are  known  only  at  single  statioH,— per* 
baps  late-lingerera  rather  than  nett-comen. 

Aira  mryo^ylUa  hsa  just  been  detected  by  Wm.  M.  Canby,  Esq.,  in 
New  Castle  county,  Delaware,  growing  very  abundantly,  "in  a  dry  piece 
of  ground,  rather  open,  but  dotted  over  with  pine  trees  [Pinut  inapt), 
and  completely  surrounded  by  a  forest.  It  certainly  bar  not  been  plnngbed 
for  ten  years,  probably  not  for  a  much  longer  time.  In  company  with  it 
was  Poly^ala  NuUallii,  Sorghum  nuUnj,  dec,  but  no  olover,  timothy,  or 
any  of  the  graMca  nsually  cultivated.  Still  we  suppcae  this  species  to 
have  been  introduced.  a.  s. 

IT.   ASTBONOmr  ASD  ICSTEOBOLOQT. 

1.  Tka  reetntly  diteovered  Anieroitl*. — In  the  last  No.  of  the  Joamal 
W6  gave  a  list  of  the  asteroida  discovered  since  ISfiS,  together  with  the 
fllementa  of  several  of  them.  We  now  give  the  elements  of  the  ra> 
mainder,  and  also  corrected  elements  of  Tilania : 
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In  Uu  above  teblca, 

L  r«pr«MnU  the  nMan  longitude  of  tlia  pluwt  at  ^Mcii. 

1        "        Uie  longitude  of  tha  perihelion. 

Q       "         the  longitude  of  the  MceoiiiDg  node. 

t         "        the  incJiiuttioD  of  the  orbit  to  the  ediptie. 

t         "        the  ecoeDtricitjr  of  the  ofbiL 

r>        "        the  mean  daily  motion. 

«        "        the  Hmi-major  axii  of  the  orUt. 

3.  JioU  Explanalory  cf  BnUy'i  Semit;  by  &HintD  Buj»t. — Wa 
have  received  from  Mr.  Bluot  the  following  utiifactorj  illoatration  of  the 
eaoM  of  the  fonnation  of  beads  and  ruptures  of  the  ring,  etc,  in  an  annii* 
lar  eclipte  »f  tbe  sun.  Allhough  privately  circulated,  thU  ezplamtiod 
of  Baiiy'a  Beadi  has  not  before  been  published.— £i(. 

BrookljD,  N.  T.,  Maj  lath,  1BS4. 

Ur.  F.  Baily  COD  clod  ee  his  pnper,  on  tbe  Annular  Eclipse,  Uaj  15, 
1836,  thus,  "That  mountains  may  occasion  ally  obtrude  themiwlves  to  oar 
vievr,  there  can  be  no  question ;  but  it  requires  further  explanation  why 
atmoet  all  of  tbe  remarkable  distortiont  take  place  when  obaerred  near 
the  edge  of  the  Sun's  disc,  and  as  the  Moon  advancee  thereon,  ifaeee  pro* 
digions  elevations,  in  a  great  measure,  diuppear."  The  following  ia  an 
explanation :  (Fig.  1.) 


Let  tbe  line  a  a' represent  the  true  edge  of  tbe  Sun's  disc,  and  tbe 
exterior  line  h  b'  the  apparent  edge,  (tbe  difference  between  the  two  being 
caused  by  the  tremnlous  motion  in  our  own  ntmoephere,)  the  xig-sag  line 
ec*  the  true  edge  of  the  Moon,  and  the  dark  the  apparent  edge,  when  sees 
on  the  Snn — the  difference  between  the  two  being  caused  by  the  aame. 

Now,  as  the  true  edge  of  the  Son's  disc  toncbee  any  of  the  moantwns 
on  the  Moon's  edge,  if  the  part  in  contact  ia  mora  than  twic«  thia  di^ 
ference,  dark  lines  irill  inttantly  shoot  out  and  connect  the  apparent  edges 


of  the  Sun  and  Moon,  and  they  become  wider  as  the  Hoon'a  edg«  a^ 
proaohes  the  exterior  edge  of  the  Sun's  disc,  beads  being  formed  between, 
or  narrower,  as  the  Moon's  edge  recedes  internally,  nntU  they  break. 
Fig.  3  ebowa  Baily's  Beads  at  the  inatast  of  formation. 


CJoogIc 


Aitronomy  and  Meteorology.  3U3 

Tig.  3  ihows  the  Sun's  lover  cnap  m  aeen  tbrongb  an  inrertiDg  Ukacoptt 
,t  New  York,  Ma;  26,  18fi4i 


The  following  reaaoiu,  for  the  truth  of  this  theory,  T  beg  you  to  look  at : 

lit.  The  obwrred  diatneter  of  the  Bun  w  iiIwbjb  greater  than  the 
computed.     See  obeerrHtioni  at  various  obserratoriei. 

2d.  The  diameter  of  objects  projected  on  the  Sun's  disc  are  leM  than 
the  computed  diameters. 

8d.  Rpsult*,  obtained  froro  observatioDS  at  the  b^'nning  and  end  of 
an  eclipse  are  good ;  because  the  contact  or  end  is  not  seen,  except  when 
tbe  Moon's  edge  touches  the  true  edge  of  the  Sun's  disc 

4th.  Results  obtained  by  the  meainrement  of  the  distance  of  the  solar 
cusps,  &a^  are  not  good,  and,  I  think,  it  is  entirely  owing  to  their  not 
correcting  the  angle,  for  increase  caused  by  tremulous  motion  in  our 
own  atmosphere,  and  which  amount  might  be  estimated,  or  eren  measured 
during  the  eolipw,  by  each  obserrer. 

April  18th,  ISM}. 

In  addition  to  the  above,  t  would  remark  that  the  annular  eclipse,  as 
observed  September,  183S,  in  Brooklyn,  showed  the  truth  of  this  tiieory. 
The  slow  tremulous  motion  of  the  atmosphere  causing  the  lines  and  beads 
to  assunie  wavy  shapes,  the  Sun's  altitude,  at  the  formation  of  the  ring, 
being  low.  When  the  tremulous  motion  of  the  atmosphere  is  so  rapid 
tiiat  the  wavy  lines  do  not  appear,  the  shooting  out  of  the  black  lines  ia 
almost  instantaneous. 

The  trntb  of  this  tbeoir,  I  tested  in  the  following  manner  : — At  the  dis- 
tance of  about  eleven  milea,  was  placed  a  black-board,  six  feet  by  eight 
inches,  with  a  hole  in  it,  two-tenths  of  an  inch  in  diameter,  for  the  Snn's 
lays  to  be  reflected  through,  towards  me,  with  a  heliotrope.  Towards 
noon,  when  the  atmosphere  was  tremulous,  a  large  bright  light  only  was 
•sen,  and,  as  the  atmosphere  became  more  steady,  the  siie  decreased,  until 
the  board  began  to  show  as  a  large  faint  shadow,  which  increased  in 
intAnsity  as  it  decresaed  in  size,  and  at  last  showed  the  board  well  defined, 
with  a  bright  point  in  the  centre.  The  J.  u.  observations  showed  th« 
same,  but  in  reverse  order. 

The  eclipse  of  July  ITth  (1860)  will  ^ve  an  opportunity  for  observing 
these  distortions,  but  it  will  be  useless  to  look  for  them  should  there  be 
any  moisture,  or  even  a  slight  mist  in  the  atmosphere,  extending  over  the 
earth's  surface  near  the  observer,  as  the  Sun's  diameter  at  su<£  times,  ia 
not  increased. 
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$.  MiUeric  OtwrtPotioM,  Aprii  20, 1861. — ^The  fotlowitiff  obmTTiliou 
«t  New  HsTflQ  ibow  qo  recurrence  of  the  meteoric  shower  of  April  20, 
1808,  bat  they  we  too  limited  to  be  utisfactor;.  The  ihower  may  per- 
lMp»  eairinwe  only  k  few  hours,  and  thua  be  eaaily  loat  eveo  if  obawreH 
wen  watehng  throughout  the  dobe. 

Sktorday,  April  20, 1861.  CHiaervers :  Mr.  Edwsrd  B.  ^  and  idjmH: 
S^  clear ;  moon  down.    IHfferent  meteors  obwrved : 

2k  4s«  to  9h  A.  K.  in  N.    «  S.    6 

Sb  »   41"    "  "13  "29 

Of  ihcH  about  t«i  equalled  in  brilliancy  Man  of  the  first  magnitude, 
but  none  were  very  remarkable.  The  majority  appeared  to  oom«  from 
near  the  lenitb,  about  the  conttellation  Lpvi,  but  tney  did  not  ahow  any 
decided  ndianL 

On  the  Monday  morning  prerioui,  watching  alone  from  8^  !$■>  to 
4^  Ifi",  I  saw  only  three  or  four  shooting  Btare.  K  C.  Hkbmck. 

4.  MeUorie  O^ervationt,  Augvst  10,  1861. — (1.)  JITnn  Ifaven,  Cotm. 
— At  thii  place,  the  sky  wat  cloaded  during  the  nigbb  of  Thursday  aod 
Friday.  Aug.  8  and  9,  1861.  Tbe  night  of  Saturday,  the  10th,  was  dear 
and  bvorible.  From  the  top  of  the  tower  of  the  Alumni  Building,  the 
following  observations  were  made  that  night  by  a  corpe  of  four  obeerren, 
ria.  MoMTs.  Charlee  Tomlinson,  Henry  P.  Johnston,  Wijlabe  Eaakell,  and 
myaeIC  We  were  so  stationed  at  to  see  as  many  as  poasible  of  the  mete- 
or*, and  yet  some  were  undoubtedly  lost    None  were  reckoned  twice. 

n.w.  U.S.  AM.  S.W. 

Aug.10-11,  lO^tollhp.tC     22  26  16  12  =:  76 

lll>  to  midnight,  28  33  21  17         04 

0^  to  1^  A.H.      28  88  29  29       110 

Total  seen  in  8  hours,  289 

Of  these  shooting  stars  the  large  majority  moved  in  paths  whidi  traced 
back  would  intersect  near  the  sword-bandie  of  Perseus.  Many  equalled 
or  surpassed  in  brightness  stars  (A  the  fiist  mngoitude,  and  one  at  11^ 
80",  near  Uie  lenith,  was  much  more  splendid  than  Venus  and  left  m 
train  of  ^uks  which  remained  luminous  for  twenty  seconds  after  the 
meteor  disappeared.  This  grand  meteot  was  also  seen  at  Proridence^ 
R.  L,  and  was  fortnnatelv  to  well  observed  by  Hr.  B.  V.  Manh  at  Bur- 
lington, N.  J.,  that  it  wih  probably  be  practicable  to  ascertain  ita  eler^ 
tion,  length  of  path  and  velocity. 

Pro£  A.  C.  Twining,  of  this  city,  observed  here  independently  Aug. 
10th  and  Aug.  11th,  and  will  probably  publish  his  results. 

Watching  alone  from  8>>  30"  to  10*  p.  h.  of  the  10th,  I  saw  about  SO 
■hooting  stars,  several  of  which  were  brilliant  and  accompanied  by  tnu&a. 
There  was,  as  heretofore  nolJced,  a  gradual  increase  of  numbers  from 
•veniug  to  morning. 

(2.)  i>»Wii^toit,i^. /.—Observers:  Menrs.  Benj.  Y.  Uarsh  and  Samuel 
/.  Gummere.  The  observers,  one  looking  S.W.  and  the  other  N  Jl,  werv 
stationed  on  the  top  of  a  house,  but  the  view  was  somewhat  impaired  by 
obetaclca.  The  sky  was  nearly  dear  until  after  midnight,  when  olondn 
began  to  appear  in  the  South  and  SouUteast    After  2^  they  caused  seri- 
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0119  embaminnetit,  and  by  2^  45'^  the  ikj  wu  bo  netrly  oveicut  that 
the  obeerven  retired.     Different  meleon  obeerred : 

leei.  D.i.  a.w, 

Aug.  lfr~ll,  10^  2fim  to  lli>  p.  u.  20  20  =40 


1  A.M.      "     2       "  36  29  04 

2  "         "     2  46  «  28  14  _« 

289 
Hr.  Marah,  who  was  looking  towards  the  N.E.,  writm :  **  At  Itnt  I  conld 
not  fix  the  radiant  definitely,  most  of  the  tracks  pointing  to  Penens,  bat 
a  number  to  Cassiopeia.  Towards  midnight  it  seemed  to  be  very  dearly 
within  the  triangle  formed  by  i,  y,  and  t  Persei.  I  could  not  detect  any 
change  of  position  afternarda.  We  thought  that  seven-eighths  of  all  we 
saw  during  the  night  were  conformable.  *  *  *  Much  the  finest  metaor 
seen  was  at  11^  23", — a  most  splendid  spedmen;  its  track  remained 
visible  twenty  seconds  or  more." 

Mr.  R.  M.  Oummere,  also  at  Burlington,  N.  J.,  watching  independently, 
observed  shooting  stars  as  follows,  vie: 

Aug.  10,  10*   Zfl"  U>  11^  p.K.  S4 

11  "    12       "  29 

12  -      1    A.  II.  87 
The  night  of  Aug.  9—10  was  stormy  at  Burlington. 

(8.)  liTatick,  JToH.— Observers:  Messn.  F.  W.  RnsBell  and  E.  L.  Pray. 
Tho  night  of  August  9tb  wa*  ctoujy  and  rainy.  The  niriit  of  the  10th 
WHS  clear  until  about  2  a.  h.  of  the  11th,  when  about  a  Uiird  of  the  aky 
was  obacored  by  clouds.  Between  8''  f.  h.  and  3^  lfii°  x.  h.,  the  two 
obeerven  taw  807  different  shooting  stars,  as  follows : 

Aug.  10-11.  R.K.  S.X.  H.W.  S.W. 

B^  F.  u.  to    9^  p.  H.        16  fi  6  S       =  29 

9      "      «   10      »  10  '2  2  8  22 


8""816«  4  4  1  8         __17 

397 

During  this  period  only  about  one-half  the  sky  was  under  observation ; 
and  from  2  to  3  a.  u.  not  more  than  half  the  sky  was  dear.  Only  four 
very  lar^  ones  were  noticed,  twenty  about  the  sixe  of  Jupiter,  one  leav* 
ing  a  luniinoua  train  of  smoke  for  eight  seconds,  and  the  remainder  qaito 
sraall.  The  radiant,  to  which  two-tliirds  of  the  meteors  conformed,  was 
a  spot  about  three  degrees  in  diameter,  around  beta  Penti, 

The  foregoing  observaUons  show  that  the  meteoric  sprinkle  of  Angnit 
ocottrred  this  year  (1861),  with  the  usual  characteristics.  Tbe  number 
may  have  been  somewhat  diminished,  but  was  still  very  much  abova  tb« 
average  of  ordinary  nights.  This  average  is  greater  than  it  nsnally  sup* 
posed,  and  the  actual  nnmber  varies  greatly  on  different  nights    On 
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ih«  night  of  Jaly  3,  1861,  four  observers  here  uw  in  the  hoar  flnding  st 
10^  ft"  p.  H.  Ihirty-tix  shooting  lUrs,  or  nbout  half  as  many  u  are  Mm 
during  tho  corrMponding  hour  on  the  10th  of  August. 

It  is  to  be  hoped  that  oburrere,  situated  from  £0  to  100  milea  apart, 
will  hereafter  act  in  concert  oa  the  nights  of  mateorjo  abundance,  ao  that 
in  case  of  meteora  remarkable  for  magnitude  or  other  peculiarity,  data 
maj  be  obtained  for  det«rni)Ding  their  astronomical  elements,      k.  c.  h. 

ft.  SemartaUe  Bain-Fail  m  OAhi.—(  Extract  of  a  letter  from  &  B. 
UoUiLLAir.  dated  East  Fairfield,  0.,  Aug.  Ifi.lBSl,  to  the  Editon).  *'The 
same  day  (Aug.  12tb)  witnessed  the  greatest  &U  t^  rain  ever  recorded  in 
this  part  of  the  State,  in  an  equal  tiroe. 

From  nooD  to  1^  p.  u.  there  felt    0-32  in.  rwn. 

"     4*  80"  «  to  ft*  80  p.  M.    "         1-40  "      " 

"     6^  80  "       ah  «       "        386  "      " 

«     gh  "111"  "       "        3-44  "      " 

Total,  8-01  "      "    in    11    houn ; 

6*39  incKet  of  vhith  fillin  fow  and  a  half  hour*. 

This  maximum  rain-falt  existed  orer  at  least  100  square  mile*.  Few 
dam*  or  bridges  are  left  standing  along  the  streams  in  this  county  (Co- 
lumbiana)— many  sheep,  cows  and  horses  were  drowned,  four  or  five 
dwelling  houses  were  swept  to  destruction.  The  dead  bodies  of  four  per* 
aoDS  c^  respectability,  and  the  only  persons  known  to  hare  been  drowned, 
were  founa  the  second  day  after  the  rain  several  miles  below  where  tlie 
dwelling  house  in  which  they  were  swept  away  was  crushed  in  Mces. 
In  the  village  from  wbich  it  was  taken  the  water  was  sereD  feet  higher 
than  ever  before  known,  reaching  to  the  second  story  of  nearly  every 
house  in  the  town.  There  was  almost  no  wind  here  and  only  a  moderate 
amount  of  lightning.  A  heavy  wind  is  reported  80  miles  east  of  h<re 
and  also  at  Cleveland  and  Sandusky,  where  it  did  much  damage." 

6.  jRain  following  the  diteharge  t^  Ordnance ;  (note  to  the  National 
Intelligencer,  July  2S,  1811.)— Messrs.  Editors :  In  October,  1825, 1  toc^ 
note  of  a  very  oopious  rain  that  immediately  followed  the  diicharve  of 
ordnance  during  the  celebration  of  the  meeting  of  the  waters  of  Lake 
Erie  and  the  Hudson,  upon  the  completion  of  the  Erie  canal ;  and  in 
1841  I  published  my  continued  observations  on  the  subject,  which,  to  my 
niod,  fuUy  established  the  fact  that  the  discharge  of  heavy  artillery  at 
conttgnous  points  produces  such  a  concussion  that  the  vapur  collects  and 
falls  generally  in  unusual  quantities  the  same  day  or  the  day  following. 

The  early  battles  of  the  late  war  between  the  French,  Sardinians,  and 
Anstrians  were  succeeded  by  such  copious  rains  that  even  small  rivers 
were  not  fordable ;  and  dunng  the  great  battle  of  Solferino  a  storm  araae 
of  SDch  fierceness  that  for  the  time  the  conflict  ceased.  Within  the  last 
two  weeks  MoCtetlan'a  columns  on  the  upper  Potomac  fought  fonr  differ- 
ent battles  on  as  many  days,  and  there  were  extensive  rains  before  the 
close  of  each  day.  July  21st  the  great  battle  of  Bull  Run,  Virginia,  was 
fouirbt,  and  next  day  (S2d)  the  rain  was  copious  all  day  and  far  into  the 

»iSL   •    •    •   4'     '  '^  'j.  auwa. 

A  more  eiact  collection  of  such  data  as  Ur.  Lewis  has  hwe  grouped 
may  lead  to  important  result*  equally  in  theory  and  practtee. — ^Em. 
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1.  EarihqvdlM  on  the  !»Umd  of  Penan;.  (In  ■  letter  to  the  Bditiwa, 
dated  U.  S.  Nnval  ObBerratoiy,  WaahingtOD,  24th  August,  1861.)— 
GentltTnen : — Mr.  Oeo.  E,  Tyler  who  haa  juat  returned  from  the  £ut 
Indies,  comraunicatea  to  me  the  following: — 

"  Saturday,  Feb.  16,  1861. — At  1i  p.  u.  there  waa  a  severe  earthqunlce 
ahoclc  of  Bofficient  force  to  throw  down  crockery  ftvm  aheltes,  atop  clocks, 
and  to  set  articles  to  awioging.  In  walking,  tbe  groond  seemed  to  nndn* 
late  sufficiently  to  make  many  persons  feel  nausea.  There  appeared  to 
be  three  distioct  abocks,  each  of  which  seemed  to  paas  from  North  to 
South  and  to  continue  30  seconds. 

"  March  2d. — I  have  learned  aince  the  above,  that  the  shock  was  felt 
at  Malacca  and  Singapore  at  the  same  time  at  each  place  and  with  about 
the  same  degree  of  violence,  though  it  was  not  recognized  by  many  vea- 
sels  in  the  harbors  and  on  tbe  passage  here  from  Singapore. 

"  About  five  minutes  before  the  shock,  there  was  an  imiMun)  commotion 
in  the  aea  and  I  spoke  of  it  lo  others  at  the  time.  There  was  no  percep- 
tible air  stirring,  and  the  sky  was  clear.  Thermometer  91°  Fahr.  So 
other  earth<]uake  has  been  known  here  during  the  last  1 7  years  and  then 
only  a  yary  slight  one."  Veiy  reapeetfolly  yotire, 

J.  H.  GiLUBB,  Supt. 

2.  Earthquake  at  Syraautf  KTm  Tort. — The  Syracose  Standard  of 
July  12th  asys:  We  learn  &om  various  sources  that  a  very  sensible  shook 
of  an  earthquake  was  felt  in  this  city  and  other  parts  of  the  county  ImI 
evening,  about  nine  o'clock.     The  weather  yesterday  very  suddenly  b^june 

anile  cold  and  chilly,  an  extraordinary  change  from  the  intense  beat  of 
le  previoua  days.  The  shock  was  abont  four  seconds  in  duration,  and 
was  so  severe  as  to  cause  dwelling-houses  to  rock,  and  in  some  cases  fur- 
niture was  removed  and  persons  sitting  in  chairs  were  waved  to  and  fro. 
Uany  persons  supposed  some  of  the  fiituras  of  their  dwellings  had  fallen 
upon  ilie  floors.  A  gentleman  from  tbe  north  part  of  the  town  of  Salina 
informs  us  that  tbe  shock  was  sensibly  felt  in  that  section,  and  farmers  ran 
oat  of  doors  supposing  that  tbeir  bams  or  outhouses  bad  fallen. 

8.  On  the  Natural  Dwemimtion  of  Oold.—tir.  Eckfeldt  the  Principal 
Assayer  of  tbe  U.  S.  Mint  at  Fhllodelpbia,  bas  lately  made  several  inter- 
esting examinations  tending  to  show  the  very  wide  distribntion  of  gold. 
Passing  o^er  tbe  evidence  respecting  its  presence  in  varions  galenas,  in 
inetallic  lead,  copper,  silver,  antimony,  tec,  we  dte  tbe  followmg : — per- 
haps the  most  curious  resnlt  of  alL 

Underneath  the  paved  city  of  Philadelphia  there  lies  a  deposit  of  olay, 
whose  area,  by  a  probable  estimate,  would  measure  over  three  miles 
■ouare,  enabling  us  to  figure  out  the  convenient  sum  of  ten  square  milea. 
Tne  average  depth  is  believed  to  be  not  less  than  fifteen  feet.  The  inquiry 
was  started  whether  gold  was  diffused  in  this  earthy  bed.  From  a  central 
locality,  which  might  afford  a  fair  assay  for  the  wbote,  the  cellar  of  the 
new  market-house  in  Market  Street  near  Eleventh  Street,  we  dug  oat 
some  of  the  clay  at  a  depth  of  fourteen  feet,  where  it  could  not  have  been 
an  artiticial  deposit.  Tlie  weight  of  130  grammes  was  dried  and  duly 
treated,  and  yielded  one-eighth  of  a  milli^amme  of  gM ;  a  very  daoidwl 
quantity  on  a  fine  assay  balani/e. 
Am.  Joob.  Sol— Saoon>  Shrih,  Toi.  ZXXH,  No.  W,-«bt.,  IStl. 
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It  was  afterwards  ascerUiaed  tbat  the  day  in  its  natural  moisture  loMa 
about  6fl««a  per  cent  by  drying.  So  tliat,  as  it  lies  in  the  ground,  tbe 
elay  conUius  one  part  gold  in  1,224,000. 

This  experimeDt  was  repeated  upon  clay  t«ken  from  a  hricbyard  in  tbe 
eiburbs  of  the  city,  with  nearly  the  utrae  resulL 

In  order  to  calculate  with  some  accuracy  the  ralue  of  this  body  of 
wealth,  ne  cut  out  blocks  of  the  clay,  and  fouDd  that  on  an  arenigv,  a 
oubic  foot,  as  it  lies  in  the  ground,  weighs  120  pounds,  as  near  as  may  be; 
making  the  specific  gravity  1*92.  Tbe  assay  given  seven-tenths  of  sgrnia, 
Bay  three  cenU'  worih  of  g<ild  to  the  cubic  foot.  Assuming  the  data 
already  given,  we  get  41 80  inillioDs  of  cubic  feet  of  clay  under  our  streeto 
and  bouses,  in  which  securely  lies  126  millions  of  dollars.  And  i(  as  b 
pretty  certain,  the  corporate  limits  of  the  city  would  afford  eight  times 
this  bulk  of  day,  we  have  more  gold  than  has  yet  been  brought,  accoi^ 
ing  to  tbe  statistics,  from  California  and  Australia. 

It  is  also  apparent  that  every  time  a  cartload  of  cUy  is  bauled  oat  «f 
a  cellar,  enough  gold  goes  with  it  to  pay  for  the  carting.  And  if  lb« 
bricks  which  front  our  houses  could  have  brought  to  their  surface,  in  tba 
form  of  gold'leaf,  the  amount  of  gold  which  they  contain,  we  sbonld 
have  the  glittering  show  of  two  square  inches  on  every  brick. — Am.  PMiL 
Society  Proceed^  viii,  273. 

4.  Notice  of  Uktmical  and  Physical  Apparatus,  by  Becker  *fi  Stau. — 
Tbe  SheffieM  [Yale]  Scientific  School  has  recently  procured  from  Becker 
St  Souii,  S4  Columbia  sL,  Brooklyn,  N.  Y.,  some  instruments  of  such 
excellent  device  and  worknianflhip  that  we  deem  it  a  duty  to  tbe  scientific 
community  to  call  attention  to  tbem.  1st,  An  air-pnmp  for  laboraUxy 
use.  This  has  a  single  cylinder,  the  piston  of  which  is  solid  uid  has  a 
diameter  of  3}-  inches  and  a  seven  inch  stroke.  Tbe  commaoicatioB 
between  the  interior  of  the  cylinder  and  the  receiver  b  opened  and 
closed  by  means  of  a  two-way  cock  which  is  operated  by  tbe  motion  of 
the  pump-handle.  The  instrument  is  compact,  light,  of  simple  constme- 
tion  but  most  accurate  workannhip,  and  from  tbe  absence  of  valves  it 
always  rtady  to  furnish  a  good  vacuum  with  a  few  miuutes  labor.  It 
serves  also  as  a  condenser,  and  is  adapted  for  transferring  gasea.  It  is 
tbe  best  instrument  we  have  ever  seea  for  the  chemical  laboratory.  It 
coat  tlOO. 

Sd.  Tbe  Balances  of  Becker  A;  Son,  we  are  also  prepared,  afber  oonsid* 
erable  eiperience  in  the  use  of  those  of  Oertling,  Deleuit  and  Bugenhofl| 
and  after  having  seen  the  instruraents  of  nearly  every  balance-maker  of 
this  country  and  Europe,  to  pronounce  the  best  known  to  us.  They  oom- 
bine  accuracy  and  delicacy  with  convenience  and  cheapness,  to  a  higher 
degree  than  any  Balances  we  have  hitherto  met  with.  There  are  now  in 
the  Analytical  Laboratory  here,  three  of  the  Backer  Balancee,  vii.,  an 
assay  balance,  which,  loaded  with  S  gnns.  in  either  scale  readily  indicaui 
^  of  a  milligramme,  an  Analytical  Balance  carrying  200  grma.  in  each 
pan  readily  indicating  i^th  miligramme  and  a  Physical  Balance  whidi 
with  a  load  fi  kilogrammes  is  turned  by  one  oentigramme.  See  adver 
tisemeot. 

3d,  A  standard  and  mountMu  siphon  Barometer  wilb  inch  and  milli- 
meter graduations  belonging  to  the  LahMatoty  is  a  veiy  beaatiAil  and 
precise  instrument. 

D.D.t.zea  by  Google 
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The  inch  employed  by  Beoker  &  Sons  is  derived  directly  from  penda- 
1am  tneasureinentB  of  their  own. 

4tli,  Snnlly,  the  En^neering  Dept  hu  n  Theodolite  adapted  alio  as  a 
transit,  of  most  perfect  device  and  cuoBtraction. 

The  self- recording  meteorological  iDstrumenta  and  beautifiil  aneroidi 
vhich  Becker  A  Sons  have  ia  operation  at  their  attlitr,  are  worthy  the 
notice  of  all  pfayatciBt».  b.  w.  j. 

Book  Nonois.— 

1.  7^1!  Mathematical  Workt  of  Itaae  Sarroa,  D.D^  MatUr  of  Trinity 
ColUge,  Cambridge.  Edited  for  Trinity  College  by  W.  WHItwEL^  D.D., 
Master  of  the  College.  Cambridge,  1880.  764  pages,  8vo. — This  vol- 
ame  contains  the  kcturea  which  I>r.  Barrow  delivered  as  Lucasian  Pro- 
fessor of  Uatb^matics  at  Cambridge;  an  office  which  he  held  from  1664 
to  1$70.  These  lectures  consist  of  three  series:  the  Lectiones  Uathe- 
mau'cae,  the  Lectiones  Oidicae,  and  the  Lectiones  Geometricae ;  the  first 
b«iDg  on  the  general  pnociples  of  malhetnatics,  the  second  containing 
propositions  of  Optics  proved  geometrically,  and  the  third  treating  of 
properties  of  Curve  lines.  The  mathematical  lectures  are  twenty-three 
m  number,  and  were  delivered  ia  1664,  6  and  6,  but  were  not  published 
till  1686. 

After  these,  are  given  fonr  lectures  in  which  the  author  proposes  to 
expound  the  method  by  which  Archimedes  invented  his  theorems  con- 
cerning Cones  and  Spheres. 

In  the  Lectiones  Opticae,  eighteen  id  number,  Dr.  Barrow  treated  of 
the  theory  of  the  foci  of  spherical  surfaces  and  lenses ;  and  explained  the 
cause  of  the  rainbow,  simplifying  Carteaius'  calculations. 

The  Sectiones  Geometricae,  thirteen  in  number,  first  published  in  1670, 
are  full  of  curious  methods  of  determining  the  areas  and  tangents  of 
curves,  many  of  which  are  very  close  anticipHlions  of  Newton's  methods. 
The  moat  noted  of  these  ia  the  method  of  drawing  tangents  to  curves 
given  in  LecL  X,  Art,  14.  This  method  is  justly  held  to  be  an  anticipation 
of  the  Difierential  Calculus,  and  to  approach  very  near  to  it 

Barrow's  rule  for  finding  the  subtangent  of  a  curve  is  this :  "  After  con- 
etituting  the  equation  to  the  curve,  put  x  — aand  y— e  for  the  ordinates 
X  and  1/ ;  expand  and  reject  all  the  terms  in  which  ihere  is  no  a  or  e ; 
(for  they  destroy  each  other  by  the  nature  of  the  cui-vu ;)  reject  all  the 
terms  in  which  aor  e  are  above  the  first  power,  or  are  multiplied  together; 
(for  they  are  of  no  value  compared  with  the  rest,  as  being  infinitely 
email;)  then  put  y  for  a  and  I  the  subtangent  for  e;  and  the  subtangent 
is  found."  Barrow  applies  this  method  to  determine  the  subtangenU  of 
Bcveral  curves. 

In  16Q9,  Newton  showed  to  Dr.  Barrow  some  papen  in  which  the 
method  of  fluxions  was  faintly  indicated,  and  rules  given  for  the  rectifica- 
tion and  quadrature  of  curves,  and  for  drawing  tangents  to  curves;  and 
it  appears  that  Newton  had  been  in  possession  of  this  method  from  the 
year  1686, 

In  the  year  1672,  the  celebrated  Leibnitz  communicated  to  some  mem- 
bers of  the  Royal  Society,  certain  researches  relating  to  the  differences  of 
numbers,  and  in  1674  he  announced  that  he  possessed  important  tlieorenu 
relative  to  the  quadrature  of  the  circle  by  seiiea. 

In  1676  Newton  sent  a  letter  to  Oldenbu^,  which  was  to  be  shown  to 
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Leibsiti,  ii  which  he  demnbea  the  properties  of  hit  method  of  flaxions, 
u  well  for  the  determi nation  of  Ungeats,  aa  the  quadrature  of  curre*. 
Ib  1077  Leiboitz  itent  to  Oldenburg,  to  be  commuoicated  to  Newton,  a 
letter  ooDtaiain^  an  oocount  of  his  Differfatial  Caleului.  Id  1684 
Leibnitz  publiahed  hit  new  method  in  the  Leipaic  Acta ;  bat  Newton's 
method  of  Pluiionn  did  not  become  generally  known  ^11  the  publicatiiMi 
of  the  Frincipia  in  ises.  Leibnitz  is  admitted  to  hare  been  the  first  to 
pablisb  to  tbe  world  the  principles  of  the  Differential  Oaloulus;  but 
NewtOD  was  unquestionably  acquainted  with  the  leading  principle*  of 
the  calculus  before  they  were  invented  by  Leibnitz ;  and  Dr.  Barrow  hud 
a  method  of  drnwing  tangents  to  curves  very  similar  to  that  furoisbed 
bj  the  calculus,  before  either  Newton  or  Leibnitz  had  devoted  any  special 
attention  to  the  subject. 

2.  Heiultt  of  a  teimtific  miuion  to  India  and  Sigh  Ana  underlaitm 
betteeen  the  yean  1654  and  1858,  by  order  of  iht  eoarl  of  Direelort  i^  tkt 
HouorahU  M!ait  India  Company,  by  Hshkanh,  Adolphb  and  Robbrt  Db 
ScBLAaiHTwsiT.  With  an  atlas  of  panoramas,  views  and  maps.  Volume  L 
London:  TrUbner  and  Co.  1861.  S12  pages,  large  quarto. — This  vol- 
nme  amtaius  the  astronomical  determinalioDB  of  latitudes  and  longitudes 
Md  the  magnetic  observations  made  during  the  scientific  journey  of  the 
brothers  De  Scblagintweit  through  ludia  and  High  Asia.  One  of  the 
chief  objects  of  this  journey  was  the  completion  of  the  magnetic  surrej 
of  India,  which  had  been  commenced  in  1S46,  by  tbe  late  Captain  Elliot 
in  the  Eastern  Archipelago ;  but  in  consequence  of  the  high  interest 
evinced  in  it  by  the  Directors  of  the  East  India  com^ny,  the  misrioa 
assumed  a  very  general  and  extensive  character.  The  brothers  De 
Scblagintweit  left  England  Sept.  20,  1854,  and  arrived  in  Bombay  Oct. 
2Stb.  One  of  tbe  brothers,  Adolphe,  was  killed  at  Ka^gar,  in  August, 
1857  ;*  tbe  other  two  brothers  arrived  at  Trieste,  Jane  8,  1857.  Hia  • 
results  of  this  mission  are  to  be  embraced  in  nine  quarto  volumes  of 
which  tbe  following  are  the  titles : 

I.  Astronomical  and  magnetic  obserrations. 

n.  Hypsometry,  Barometrical  and  Trigonometrical  observaUons. 

in  Topical  Geography,  and  Boute  Book  of  the  Himalaya  and  Tibet. 

IV  and  V.  Meteorology  and  olimate  in  general 

VI,  Geology. 

VIL  Botany  and  Zoology,  particularly  with  reference  to  geographical 
distribution. 

VIIL  Ethnography,  oomparatire  researches  based  on  messurements, 
casta  and  photographs 

IX.  Geographical  aspectsof  India,  the  Himalaya,  Tibet  and  Turkistkn. 

Volume  X,  recently  received,  contains  a  minute  account  of  the  methods 
of  observation  and  calculation ;  with  full  details  of  the  observations  for 
the  determination  of  geographical  co-ordinates.  Tbe  magnetic  observa- 
tions are  very  numerous,  and  are  reported  with  great  minuteness.  These 
observations  embraced  the  Declination  of  the  magnetic  needle;  the  hori- 
zontal intensity ;  the  Dip  and  Vertical  Intensity ;  asd  also  the  total 
intensity.  The  instruments  employed  wero  those  generally  adopted  in 
the  English  magnetic  surveys,  and  the  magnetic  intensity  is  expressed  io 
the  unit  employed  by  General  Sabine,  and  other  English  ptulosopbai^ 
*  See  this  Joonial,  vol  xxri,  SIS,  and  xzix,  !S8. 
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The  following  ie  s  Bammary  of  the  magoetio  obserratiou  made  in  the 
course  of  this  Surrey. 

In  ooluma  fourth  S.  L.  signifiea  th&t  the  station  was  but  slightly  elevated 
above  the  level  of  the  sea. 

RetulU  of  the  magnetie  ohservalioM. 
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3.  MieroKopie  Anatomy  of  the  Lumbar  Enlargement  of  the  Spinal 
Cord  ;  bj  John  Dean,  M.D.  (Communicated  to  the  American  Acnilemf 
of  Art£  and  Sciences  b;  Prof.  Jeffriea  Wyman,  Nov.  14, 188Q.) — This  ii  a 
piip«r  of  great  value,  displajing  extcDsiva  and  patient  Ksearch  in  a  very 
important  but  little  cultivated  department  of  anatomy.  This  indebtiga- 
bla  investigator  of  the  nervoua  syntem  has  confirmed  the  discoveries  of 
J,  L,  Clarke,  published  in  the  Transactions  of  the  Boyal  Society,  1859, 
and  added  other  important  discoveries  of  his  own. 

Our  limit!  do  not  permit  us  to  give  even  a  synopsis  of  this  valuable 
paper  but  we  cite  the  following  account  of  the  HUthor'i  method  of  pre- 
paring sections  of  the  spina!  cord  for  microscopic  examination : 

"The  method  of  preparation  usually  employed  was  a  modification  of 
Gerlach's  and  Clarke's  although  many  others  were  employed,  according 
to  the  object  in  view.  The  following  method  gave  the  best  results  from 
which  to  make  drawings.  Thin  sections  from  the  cord,  hardened  in 
alcohol,  were  washed  a  few  minutes  in  pure  water,  and  then  immersed  in 
glycerine,  to  which  Oerlacb's  solution  of  carmine  (solution  of  carmin« 
in  water  to  which  a  few  drops  of  strong  ammonia  have  been  added) 
previously  filtered,  had  beeu  added  ;  in  this  the  sections  were  allowed  to 
remain  from  four  to  eight  hours  according  to  the  tint  desired  (a  light  tint 
interfering  least  with  the  details  and  sharpness  of  outline).  I  have  been 
able  to  obtain  more  delicately  colored  Fipeciinens  and  more  clearly  defined 
structure  hy  the  use  of  glycerine  tiian  by  any  other  method.  Th«  nec- 
tions  are  then  washed  first  in  pure  water,  Kflerwards  with  strong  alcohol, 
in  which  they  are  allowed  to  remain  about  an  hour,  and  are  now  ready 
for  preparation  with  turpentine  according  to  Clarke's  method ;  [i.  e.,  to 
lay  them  on  a  slide  and  drop  on  turpentine  from  time  to  time  until  the 
alcohol  is  replaced  hy  turpentine]  they  miiy  be  put  in  Canada  Balsam,  or, 
as  I  have  found  very  advantageous,  in  ihiuk,  colorless  copal  varnish,  which 
often  preserves  niinutedetails  better  than  balsam.  Although  Stilling  and 
otliers  have  found  much  fault  with  Clarke's  method  of  preparation,  on 
account  of  the  too  great  transparency  it  sometimes  gives,  1  am  convinced 
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ihni,  with  practice  and  soma  slight  modifications,  it  i>  the  only  one  BDited 
to  the  minute  study  of  the  cord,  other  melbodft  seeming  to  me,  after 
thorough  trial,  quite  nosatis&ctory  as  compared  with  Clarke's.  As  a 
hardening  material,  I  have  often  employed  chromic  acid  with  considerable 
advantage;  but  when  coloring  matter  is  used,  alcohol  is  most  sui tables 
and  is  certainly  much  easier  to  succeed  with." 

4.  Summaiy  of  Mtdicai  Scitnce ;  edited  by  Waltrr  S.  Wblls, 
H.D.  S04  pages.  8vo.  New  York,  Charles  T.  Evans. — This  is  ati  epi- 
tome of  Medical  Literature  selected  from  European  and  American  Med- 
ical Journals,  including  also  original  articles,  to  be  issued  semi-annual  It. 
.The  arrangement  and  design  of  this  work  will  make  it  a  valuable 
rep«rlAry  of  the  current  views  of  the  medical  profession,  especially 
to  those  who  are  not  supplied  with  a  very  large  variety  of  medical  pe- 
riodicals. 

0.  Report  OR  the  Geology  and  Agrimltun  of  tkt  Stale  of  ifiinstippi ; 
by  EciaBKE  W.  HiLoiRn,  Ph.D.,  State  Geoli^sL  Jackson,  Miss.,  1860. 
8vo,  pp.  S91,  accompanied  by  a  Qeolngical  Map  and  Sections, — This  Re- 
port, announced  in  our  last,  is  a  valuable  contribution  to  our  knowledge 
of  the  Cretaceous  and  Tertiary  strata  which  cover  by  far  the  larger  por- 
tion of  the  surface  of  Mississippi.  We  had  market!  for  extract  the 
remarks  of  Dr.  Hilgard  on  the  general  relations  of  these  two  great 
groups  of  strata,  as  unfolded  in  his  Report,  but  want  of  space  compels 
us  to  postpone  their  citation  now.  The  Geological  Map  of  Mississippi 
which  accompanies  the  Report  is  a  valuable  addition  to  our  knowledge 
of  the  exact  tendencies  of  the  several  formations  in  this  State,  made  more 
valuable  by  the  profiles  of  the  Mississippi  formations  which  are  given. 
We  hope  to  notice  some  points  (both  Geott^cal  and  Agricultural)  in 
this  report  again. 

8.  Firil  Biennial  Report  of  Ike  progreit  of  the  Geological  Survey  of 
Michigan,  embracing  observations  on  the  Geology,  Zoolf^y  and  Botany 
of  the  Lower  Peninsula,  made  to  the  Governor.  Dec  81, 1890.  Lansing, 
1801.  8vo. — A  fragment  only  of  the  complete  Report  (270  pages)  has 
reached  us.  It  is  a  satisfaction  to  see  the  work  resumMt  in  Michigan 
which  Houghton  so  well  began  many  year*  ago.  In  glancing  at  the 
Chapter  on  Feat,  which  occurs  abundantly  in  Michigan,  we  see  do  bIIu- 
aion  to  the  valuable  researches  of  Prof.  Johnson  made  for  the  Connecticut 
State  Agricultural  Society,  the  agricultural  value  of  which  is  such  as  to 
entitle  ^em  to  special  notice.  When  the  complete  Report  reachea  us 
we  shall  resume  our  notic«. 


ZooLOOiCAi.  um  Ahatdhioii. — 

On  thcRhlzopodalFaanaofthe  MedlterraneiD,  compared  with  tbst  of  Ibe  Italian 
and  olber  Teriltry  deposits.  Bv  T.  Rttbbt  Jonh,  Esq.,  F.6.B.,  and  W.  S.  Pikekb, 
™„    «._  .,  ..     ,=Cr  8^0^  pp,  !((_ 

„.  .iodbIb  or  Amerlcai   "    "  " 

Br"w  -  -  - 

On  the  gtont  Raphldophons  BerriUs ;  with  descriptions  of  fnar  ipecles  from  the 
Caves  of  Keotuck;,  and  f^om  the  PsoMc  Coait.  Bost.  Boc.  Nat.  Elst.  B;  Sahuei. 
H.  ScnDfisB. 

Stdoovdiv  of  the  Cycladea,  s  fltmDy  of  Acephalous  Molhuea.  Fart  9.  Bv  Tbk- 
FLi  PBlHB.    Froc.  Acad.  Nat.  Scl.  FML,  Jnlj,  1S61.    , 

Croonlan  Lectare.— On  the  Arrangemeat  of  ibe  Hascalar  Fibres  of  tlie  Tmtrlen- 
lar  Portion  of  the  Heart  of  tbe  Mammal,    B7 1  Aim  Fcniomaw,  Esq. 
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Docmnente  incleiis  et  uoaveanx  snr  la  fhnne  prlmordlile  d  1«  STitAme  Tuixar 
Iqae  en  Am^qne.    Par  M.  J.  Bi^binde.    With  iwo  plates. 

Notee  on  the  CreMceous  and  Cu-bonlferaiu  Rocks  ofTezu.  B;  Jatat  Mixooc. 
BoatoD,  ISfll. 

On  the  Occurrence  of  71<nC-lmp1emenu,  uBociated  wfth  Ihe  Remain*  of  *nitn»i« 
of  eilloct  speclee  in  beds  of  a  late  Keologjcal  period,  In  France  at  Amleiuind  Abbe- 
Tllle,  and  In  England  at  Home.  By  loam  Frbbtwich,  F.R.&,  F.G.8.,  etc  Lon- 
don, ItWl.    4to,  pp.  4a 

On  tbe  supposed  identity  of  the  Paradoildes  TT»rtnrl,  Oreen,  with  tbe  Faradozi- 
des  splnosuB,  Boech.    B;  Albbut  Obdwat. 

On  tbe  Fosstls  brought  IVom  the  Arctic  R«rlans  In  18S9,  bj  Captain  Sir  F.  L. 
ATCUnlock.    By  the  Rev.  Samuel  Hauohtok,  M.A.,  etc. 

On  Cycloetlema,  a  new  ecmiF  of  fossil  plants  from  the  Old  Sed  Sandstone  of  Eil- 
torcao,  Co.  KJlKcnn;  ;  and  on  the  QeDenl  Law  of  Pbvllotaiii  Id  tbe  Naiarsl  Orderv 
— Lycopodlacese,  Equlsetoccte,  Fillcee,  etc.    By  the  Kev.  Sahdei.  HAVaBlOK,  etc 

On  the  DtscoTery  of  some  Fossil  Rcmsins  near  Bahia  in  South  America.  B;  8. 
AiipoBT,  Esq. 

On  the  Structure  of  the  Northwestern  HiKhlonds,  and  the  relations  of  tbe  Gnelaa, 
Red  Sandstone,  and  Qoartdle  of  Suthertud  and  RoM«bire.  By  Juics  Nicoi., 
F.O.8.,  F.R.B.E.,  etc. 

Address  delirered  at  the  AnnlTcnaiy  Meeting  of  the  Qeological  Bof^ety  of  Lon- 
don, on  the  Ifith  of  February,  1861 ;  prefaced  by  the  annotmcement  of  tbe  award  t^ 
the  Wollaston  Hedal  and  proceeds  of  tbe  Doiution-fbnd  for  the  some  yesr.  By 
LiOBAiu)  HOBKBB,  Esq.,  F.H.S.  L  A  E.,  President  of  the  Society.    London,  IWL 

1CUOU.AIIB0UB.— 

Report  made  to  tbe  Navy  Department  by  the  Board  of  U,  B.  NaTal  Engineer*,  to 

determine  tbe  relatlre  economy  of  using  steam  with  dlSkrent  degnee  of  expansion. 

Washington,  1861.    8to,  pp.  Sa 

Pnhllcstlons  of  Isaac  Lea  on  Recent  Conchology.   Blblloffraphj.  Jounaiy  1, 18SL 

Report  of  the  Trustees  of  Che  Uosenm  of  Comparative  zoology,  1S6L    BoatoD, 

The  Second  Annoal  Report  of  the  Trustees  of  Che  Cooper  Union  for  the  Advaneo- 
ment  of  Science  and  Art.    JanQarr  1, 1831.    New  York,  1861. 

New  York  State  Affrlculturol  CoUeee,  Orld,  Seneca  Co.,  N.  T.— Charter,  0r4l- 
nanceSjBegulatloaB and  Conrse  of  StudleB.    1881.    Albany,  1861.    S»o,  pp.  16. 

The  Theory  and  Art  of  Bread. making.  A  new  process  without  the  nee  of  Ferment. 
By  E.  N.  HoBSFOBD,  Romford  PrafesBur  In  Harvard  University,  Cambridge.     18SI. 

Catalogue  of  Telegraph  Material,  manufactured  by  Charles  T.  &  J.  N.  Cheater, 
10*  Centre  Street,  New  York.    With  Appendix.    New  York. 

Appendix  to  Messrs.  Stevenson's  Answer  to  9lr  David  Bre^ter'a  Reply  nsardliw 
Dioptric  Llgbts.    By  D.  ft  T.  Stevenboh,  Civil  Engineers.    Edinburgh,  1860. 

Reply  to  Professor  Tvndall's  Remarks,  in  bis  work  "  on  the  Glaciers  of  the  Alpa," 
Klatlng  to  Rendu's  "Tb«orie  dei  Oladera."  By  Jasm  David  PoxBBft,  D.C.L.. 
LL.D.,r.R.8.,  etc.    Edlnbnrgh,  1860. 

Voyage  d'Andrd  Mlcbaox  en  Canada.  Depnis  1e  Iac  Cbamplaln  iusqa'a  1»  Bale 
d>Hadeon.    Par  0.  Bstmr.    Quebec:  Bureaa  del' Abeille.    18BL 


Correction. — In  our  notice  of  ths  death  of  Dr.  Robb,  p.  160,  hit  nania 
wiu  incorrectly  given  as  CuaRLES — it  waa  Jakes  ;  and  his  labors  in  ht» 
obUT  commenced  in  1837,  not  as  stated  in  1827. 

LoRiira  W.  Bailbt,  Esq.,  lale  of  Harvard  College — has  succeeded  to 
the  chair  made  vacant  by  the  death  of  Dr.  Robb  in  the  University  of 
New  Brunswick,  at  Fredriclcton,  N.  B.,  Britiah  K.  A. 

The  numerous  friends  <rf  the  late  Prof.  J.  W.  Bailey  of  West  Point 
Milil&ry  Academy,  whose  memory  is  so  warmly  cherished  by  all  who 
knew  him,  will  rejoice  to  welcome  to  the  active  wallcs  of  science  a  son 
who  ID  kindred  branches  of  investigation  has  already  shown  marked 
ability,  and  to  know  that  he  has  already  achieved  so  honorable  a  poaL 

P.  8.  Sept.  2d, — The  telegraphic  report  of  an  earthquake  at  Louis- 
ville, Cincinnati  and  othir  central  parts  of  the  United  States,  reaches  as 
at  this  moment.  Will  correspoudenta  in  the  affected  district  send  na 
their  observations  i 
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Abt.  XXXIT.— PAywro?  Axpecis  of  the   Oomet  II,   1861;   by 
Commr.  J.  M.  Gilliss,  SupL  U.  S.  Naval  ObseTYatory. 

The  comet  was  first  noticed  on  the  evening  of  the  SOtb  of 
June  at  10^  o'clock.  At  that  time  a  bank  of  cloads  obscured 
the  Ducleua,  and  its  lengthened  coma  of  pnlsating  light  extending 
towards  the  zenith  caused  it  to  be  mistalcen  for  an  auroral  beam. 
This  opinion  of  its  nature  was  apparently  confirmed  by  a  num- 
ber of  luminous  and  vapory  floeculi  lying  eastward  of  the  me- 
ridian, and  near  the  prime  vertical.  The  following  evening  at 
about  the  same  hour  or  a  little  later,  it  was  again  remarked,  and 
under  somewhat  similar  circumstances ;  but  whilst  the  change  of 

ne  was  evident,  there  was  no  reason  to  suspect  it  a  celestial 
y.  At  a  later  hour  its  character  was  no  longer  doubtful. 
On  the  night  of  the  2d  of  July,  the  nucleus  of  the  comet  was 
near  the  small  star  6  tJrsse  Majoris,  from  which  point  the  tail 
proceeded  in  two  branches.  The  first  one  slightly  curving  to- 
wards the  star  a  Ursse  Majoris,  was  only  8°  or  at  most  10°  in 
length.  The  other,  eastern  or  main  branch,  waa  straight  and  nar- 
row, and  passed  in  nearly  a  vertical  direction  closely  parallel 
with  the  stars  I  and  s  Sraconis,  near  the  latter  of  which  it  was 
the  most  attenuated,  and  not  more  than  1^"  in  width.  Thence^ 
spreading  gradually,  it  could  be  followed  by  the  eye  to  a  point 
in  the  neighborhood  of  68  and  72  Kercnlis,  or  to  a  distance  of 
some  80°  or  85°  from  the  nucleus.  During  the  night  it  seemed  to 
move  slowly  westward,  finally  enveloping  the  two  stars  of  Draco 
mentiooed  above. 
Ax.  Join.  Sol— Saoora  BauBS,  Toi.  ZX£n,  He.  K— Hot.,  Un. 
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ItB  light  waa  neither  uniform  nor  conatant.  For  the  first  8^ 
or  10°  from  the  nucleus  the  tail  was  remarkably  brilliant,  aod 
then  its  light  rapidly  diminished  in  intensity  until  reaching  its 
narrowest  point,  beyond  which  the  gradation  was  almost  ioaen- 
sible.  The  constancy  of  the  light  near  the  nucleus  was  inter- 
rupted at  intervals  by  flashings  or  pulsations,  closelv  resembling 
those  of  the  aurora,  and  at  these  times  it  was  remarked  that  the 
upper  portion  of  the  tail  was  perceptibly  fainter,  though  ibis 
may  have  been  simply  the  optical  effect  of  contrast 

When  viewed  with  a  telescope  of  low  power,  the  aacleus  ap- 
peared as  a  small  planetary  disc  of  only  a  few  seconds  diameter. 
From  this  there  emanated  towards  the  sun  a  luminous  sector,  or 
fan-shaped  head,  terminated  by  a  well-defined  convex  line.  The 
matter  proceeding  from  the  nucleus  toward  the  sun  and  forming 
the  head,  was  at  this  line  sharply  repelled,  and  falling  back  on 
either  aide,  formed  the  branches  of  tne  tail.  The  whole  appear- 
ance of  this  sector,  at  first  bFilliant  and  well-defined,  anderwent 
various  modifications  as  the  night  progressed.  When  first  ob- 
eerved,  it  was  nearly  symmetrical  with  respect  to  the  comet'a 
axis.  The  eastern  wing  was  perhaps  a  little  the  longer  of  the 
two.  There  was  a  dark  oval  spot  near  the  middle  of  the  &n 
and  a  little  to  the  east  of  the  axis:  then  a  faint  curved  line  or 
lines,  concentric  with  the  outer  convex  boundary,  divided  the 
mass  into  upper  and  lower  strata,  each  with  a  cusp  on  either  side. 
Afterwards  the  lines  appeared  broken,  giving  a  mottled  ap- 
pearance to  the  central  zone  of  the  eecior,  and  finally  the  west- 
ern cusps  seemed  to  break,  and  the  fan-shape  was  traoafornied 
into  a  spiral  whose  centre  was  in  the  nucleus.  Meanwhile,  dur- 
ing the  noura  of  observation,  the  dimensions  of  the  whole  maaa 
bad  increased  to  at  least  double  of  the  original  size,  while  the 
outlines  had  become  so  indistinct  that  it  was  only  with  diiScult^ 
the  general  shape  could  be  recognized. 

Jiily  8. — The  nucleus  was  distinctly  visible  to  the  unassisted 
aye  as  early  as  8  p.  M.,  and  as  late  as  4>  10"  on  the  following 
morning.    It  might  have  been  seen  at  even  a  later  hour. 

In  the  field  of  the  telescope  used  last  night,  (the  comet  seeker), 
by  6  o'clock  it  was  a  bnlliant  stellar  point  just  north  of  35  Urae 
Majoris.  In  the  equatorial  it  was  enlarged  to  11"'2,  and  was 
evidently  elongated  in  a  line  perpendicular  to  the  direction  of 
its  motion. 

The  luminous  sector,  or  fan-shaped  head  preceding  it  had 

?;reatly  changed.  Four  measurements  placed  its  vuter  boundary 
ioe  at  101"  from  the  nucleus.  This  line  was  parabolic  rather 
than  fllipticaJ,  but  there  was  in  its  western  half  an  irregularity 
as  thougn  a  segment  had  been  cut  from  that  wing.  In  the  early- 
part  of  the  evening,  the  posterior  boundary  was  carved  on  eaca 
wing  of  the  sector,  its  eastent  half  terminating  in  a  sharp  cusp^ 
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whilst  the  western  one  waa  not  only  irregolar,  as  has  been  aaid, 
but  ite  extremitj  was  not  as  well  defined,  and  the  volame  of  that 
half  was  seoaiblv  lesa  That  boundary  had  notably  flattened 
by  ll"-  46". 

The  surface  of  the  sector  was  much  less  mottled  than  daring 
the  night  of  the  2(],  and  was  at  no  time  so  vivid  as  then.  The 
dark  oval  spot  could  not  be  recognized.  Beyond  the  sector  there 
was  a  dark  space,  and  concentric  with  and  at  the  distance  of  806" 
(measured  by  Mr.  Ferguson)  from  the  nucleus,  a  faint  outer  en- 
velope was  traceable.  This  last  was  a  narrow  band  of  dusky 
white  hue,  densest  directly  in  front  of  the  nucleus,  at  which 
point  it  was  12"  or  14"  broad,  and  from  thence  diminished  to- 
wards the  extremities  of  the  wings  both  in  volume  and  luminos- 
ity until  its  form  was  that  of  a  slender  crescent. 

The  coma  continued  much  as  last  night,  and  requires  comment 
under  two  heads.  Theiower,  or  main  portion,  extending  from 
the  nucleus  to  half-way  between  ■  and  1  Draconis,  was  markedly 
the  brighter,  and  the  upper  part  of  it  slightly  turned  to  the  west- 
ward. Its  eastern  edge,  bordering  close  on  *,  and  passing  to  the 
left  of  1,  was  beet  defined;  its  western  more  fringe-like  and 
spreading  from  the  axis.  It  was  not,  at  any  time,  as  orilliant  as 
auring  last  night,  nor  was  the  dark  central  line  near  the  axis  as 
marked,  but  was,  as  then,  subject  to  fitful  pulsations,  at  which 
periods  the  increase  of  light  sometimes  seemed  wholly  confined 
to  within  12°  or  14°  of  the  nucleus,  at  others  to  flash  to  the  ut- 
most extremity  of  the  coma  almost  instantly,  and  again  at  others, 
the  whole  volume  appeared  to  be  bent  to  the  westward  as  a  wil- 
low branch  by  the  wind.  The  most  remarkable  of  these  pulsa- 
tions OGOurred  at  10''  SO",  during  which  the  coma  became  ex- 
tremely faint  between  »  and  a  Draconis,  though  it  continued  quite 
distinct  above  the  latter  star.  Its  greatest  breadth  did  not  ex- 
ceed 4°. 

«  Draconis  was  near  the  axis  of  the  longer  and  narrower  por- 
tion. This  was  nowhere  more  than  li°  bnmd ;  was  always  faint- 
est between  >  and  «  Draconis,  above  which  it  was  brighter,  and 
could  be  followed  in  its  gradually  diminishing  lustre  to  the  east- 
ward of  «  Ophiuchi  where  it  was  lost  in  the  light  of  the  milky 
way. 

July  4  — The  gazing  observations  of  this  night  continued  from 
Th  50"  until  ll""  80",  p.  M. 

At  1^  55™  the  cometary  nature  of  the  body  was  readily  distin- 

Sishable,  and  the  light  of  the  nucleus  had  become  visible  before 
it  of  u  Ursffi  Majoris.  When  seen  at  a  later  hour  it  was  more 
condensed  than  last  night,  and  appeared  in  the  oomet  seeker  as  a 
brilliant  elongated  star. 

At  10^  50"  the  general  form  of  the  sector-shaped  head  prece- 
ding the  nucleus  was  parabolic.    It  was  less  distinctly  marked 
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thaa  during  the  last  sight  Its  greatest  exteot  from  the  nactens 
by  a  mean  of  five  measures  in  the  direction  of  the  axis  of  the 
comet  was  140",  and  in  a  liae  perpendicular  thereto — the  eztreni- 
ity  of  the  east  wing — about  one-third  greater,  or  180".  The  oat- 
liae  of  the  western  half  was  broken  as  it  was  last  night,  and  the 
aar&ce  of  that  wiog  was  much  mottled.  10°  or  12"  to  the 
westward  of  the  axis,  and  forming  an  angle  of  45°  with  i^  there 
emanated  a  narrow  brush  of  light  wbich  was  traceable  in  ^e 
field  of  the  equatorial  for  30".  The  posterior  edge  of  the  sector 
was  again  curved  as  on  the  night  of  the  2d,  that  of  the  eastern 
half  being  an  unbroken  line,  whilst  the  western  one  was  quite 
irregular.  Moreover,  there  was  a  fan-shaped  bundle  of  rays  to 
the  latter,  which  shot  from  the  nucleus  to  a  distance  of  18"  or 
20"  in  a  line  perpendicular  to  the  axis  of  the  sector. 

The  oster  envelope  so  well  seen  on  the  night  of  the  3d  ooald 
not  be  traced  in  the  equatorial,  and  wa%  perceptible  in  the  field 
of  the  cometrseeker  only  at  intervals  and  by  indirect  viaioD.  It 
preserved  its  slender  crescent  outline  and  was  conceotrio  with 
die  sector,  but  separated  from  it  by  a  dark  apace  of  about  70". 

At  d**  l'^  the  coma  was  plainly  divisible  into  two  branches  of 
which  the  bifurcation  was  just  above  n  Praoonis.  The  angle  at 
which  the  western  branch  curved  from  the  longer  one  was  fioin 
S"  to  4°.  The  great  volume  of  the  light  was  of  a  delicate  cream 
color,  and  was  within  8°  of  the  nucleus,  from  which  it  gradually 
diminished  in  brilliancy.  The  eastern  edge  was  the  bestdefinec^ 
but  neither  of  them  was  sharp,  and  the  western  one  waa  more 
brushy,  and  curved  outwardly  more  than  heretofore.  Above  the 
point  of  separation  of  the  two  branches,  the  western  one  spread 
into  quite  a  broad  fan-shape  whose  outer  borders  rapidly  dimin- 
ished in  light  as  far  as  the  line  joining  a  Draconis  and  i  Urs»  Ma- 
joris;  and  except  during  the  occasional  pulsations,  it  wholly  Ea- 
ded  from  sight  within  five  degrees  upward  from  that  line.  Dur- 
ing these  periods,  the  curve  could  be  traced  to  the  cluster  of  atara 
near  6  Bootis,  The  great  bend  of  the  curve  was  on  or  near  the 
line  joining  A  UrsseMajoris  and  >  Draconis.  A  dark  space  inter- 
vened between  its  eastern  line  and  the  eastern  branch  oi  the  coma. 

a  and  t  Draconis  and  \  v,  g  and  •  Herculis  were  all  within  that 
branch.  This  nowhere  above  <>  Draconis  exceeded  1^°  in  breadth. 
It  gradually  diminished  and  again  increased  in  brightness  be- 
tween the  last  named  star  and  •  of  the  same  constellation,  and 
could  be  followed  to  the  scattered  light  of  the  milky  way  east  of 
«  Ophiuchi  The  periodical  fluctuations  in  its  brightness  were 
not  so  remarkable  aa  on  either  of  the  other  evenings. 

July  6. — Clouds  broke  away  and  the  comet  waa  bund  with  the 
unassisted  eye  at  8^  IS'' ;  it  was  obscured  with  occasional  inter 
mpttons  by  clouds  until  10^  whea  the  akj  became  hopelessly 
overcast. 
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The  comet  was  mach  fainter  to-nigbt  The  tail  was  not  more 
tlian  25°  in  length,  and  carved  very  nearly  the  same  aa  on  pre- 
vioua  nights,  but  was  broader,  being  nowhere  less  than  3  in 
-width.  The  western  and  the  main  branches  seemed  both  anb- 
divided  continually. 

The  luminosity  surTonading  the  head  was  more  extended  than 
before,  but  with  no  perceptible  outline. 

The  sector  was  much  smaller  and  fainter,  and  for  the  greater 
part  of  the  time  could  scarcely  be  discerned-  at  all  as  distinct 
firom  the  general  mass  of  light  The  vertex  of  its  upper,  convex 
Bide  was  some  5°  or  10°  to  the  right  of  the  comet's  axis,  corres- 
ponding very  nearly  to  the  position  of  the  line  or  brush  of  light 
seen  on  the  Sd  inst.  The  inner  edge  of  the  eastern  cusp  was 
better  defin^  than  that  of  the  western, — it  was  concave  aa  osnal, 
while  the  western,  when  it  could  be  seen  at  all,  was  quite  straight. 
There  was  no  trace  whatever  of  any  dark  spots  or  lines,  except 
that  by  occasional  glimpses  a  shade  could  be  suspected  separa- 
ting the  outer  luminosity  from  the  sector,  but  even  this  was  very 
doubtful. 

Juiy  7. — Although  there  were  thin  cirri  extending  over  all 
that  portion  of  the  sky,  the  cometary  nature  of  the  body  was 
recognizable  as  early  as  &'  6<°.  An  hour  later,  the  thin  clouds 
had  all  disappeared. 

At  10^  F.  H.  the  light  of  the  nucleus  was  brighter  than  that  of 
«  XJma  Majoris.  With  a  power  of  70,  and  the  full  aperture  of 
^e  equatorial,  it  was,  in  comparison  with  the  night  of  the  6th, 
condensed  and  brilliant,  but  not  stellar. 

The  head,  or  what  has  hitherto  been  called  the  sector  was  not 
unlike  an  arrow-head  in  form. 

The  anterior  boundary  of  the  sector  was  more  flattened  than 
on  previous  evenings,  and  was  not  unlike  an  arrow-head  greatly 
expanded  perpendicular  to  the  axis  of  length.  A  brush  of  lu- 
minous fibres  extended  &om  the  nucleus  across  it,  inclined  to 
the  west  at  an  angle  of  8°  or  10",  and  perceptible  20"  beyond 
the  boundary.  That  wing  was  the  smaller,  and  much  the  less 
regular  in  out1in&  The  curve  of  the  posterior  boundary  also 
vas  more  flattened,  but  neither  of  them  was  well-deflned,  al- 
diongh  the  night  had  become  perfectly  clear. 

The  western  branch  of  the  coma  could  be  traced  from  the  na- 
cletu  to  near  d  Bootis,  the  eastern  one  to  about  a  degree  beyond 
V  and  9  Herculis,  and  the  latter  stars  were  precisely  in  its  line. 
At  8°  from  the  nucleus  the  two  were  not  more  than  1^°  to  2^ 
broad.  The  great  volume  of  light  was  within  10°  of  the  nu- 
cleus, and  at  20°  the  brilliancy  of  the  coma  did  not  exceed  that 
of  the  milliy  way,  west  of  r  Aquilfe.  But  its  intensity  was  sub- 
ject to  great  changes,  when  it  seemed  to  flow  from  the  nucleus 
in  a  stioMD  Bteadily  increasing  for  some  minatee,  and  agaio  as 
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slowly  &ding  awaj.  At  these  times  the  dark  space  between  the 
two  branches  of  the  coma  became  more  diatinct,  and  the  optical 
illusion  of  a  curve  io  the  line  of  the  axis  more  apparent  The 
most  noteworthy  of  these  changes  was  just  at  11  oVock,  ehonly 
after  which  hour  the  observations  ceased. 

July  8. — The  nucleus  was  more  planetary  than  daring  last 
evening,  and  was  approximately  of  the  same  degree  of  bright- 
nesfl,  or  produced  the  same  effect  upon  the  eye  as  X  Drs«  Majoris. 
It  became  visible  soon  afWr  8^  P.  H. 

In  the  equatorial,  and  with  power  70  as  naed  then,  the  sector 
head  waa  much  more  distinct,  and  its  anterior  boundary  quite 
(^rcnlar  The  posterior  line  waa  a  caustic,  of  which  the  naclena 
occupied  one  of  the  cusps.  The  eastern  cusp  was  sharp,  whilst 
the  western  continued  as  irregular  as  on  previous  evenings. 

The  marked  brash  or  rays  of  light  diverging  from  the  nacleos 
extended  across  the  general  mottled  surface  of  the  sector  at  the 
anffle  observed  last  night. 

The  coma  continued  in  two  distinct  branches,  of  which  tlie 
western  one  was  curved,  and  constantly  traceable  to  within  a  de- 
gree of  OBootis.  During  the  pulsations  it  could  be  seen  ad^ree 
or  two  beyond  that  point.  Its  western  outline  was  markedly 
brushy  from  the  nucleus  to  extreme  visibility.  The  eastern 
branch  extended  to  and  covered  v  and  <p  HeTculis.  The  great 
volume  of  ligbt  was  within  8°  of  the  nucleus,  and  its  eastern  line 
was  the  sharpest.  Above  the  point  mentioned,  the  coma  dimin- 
ished in  briglttness  uniformly,  until  it  was  no  longer  disungaiah- 
abte  beyond  t  Herculis.  As  heretofore  the  dark  ^wce  between 
the  two  branches  was  most  notable  dnring  the  outward  emis- 
sions of  light  from  the  nucleus  through  them. 

Upon  attempting  to  compute  an  orbit  for  the  comet,  Pro£ 
Hubbard  found  it  impossible  to  represent  the  observed  path  by 
a  parabola,  and  then  obtained  by  the  Gauaaian  method  the  fol- 
lowing hyperbolic  elements,  based  upon  the  places  obtained  by 
Mr.  Ferguson  on  the  2d,  8th,  and  17th  of  July.  They  pve  for 
the  middle  date  the  values  -rfi=-0"-S8,  Jb=-0"-i6. 

Time  of  peribelion  paaaage,  1861.  June  11.85294.    Wash.  M.T. 

Long,  of  pvrihtilioD,  249°  44'  44"-58  (  M.  equinox, 

"      "   node,  278    69  49  -72  f      1861-0 

IncIinatioD,  85    66     8  -86 

Eccentricity,  1'0266470 

Peri,  elion  distance,  0-7463901 

The  following  is  the  listof  observatiooa,  as  far  as  reduced  and 
compared  with  the  above  elemenla : 
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>-Be480 

147  66  62-0 
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-  oe 

-88l0i 

US  14  48-1 
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69  U  49-0 

-  4-7 

6891)8 
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-t-24-8 
-1-1 8'6 
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164  40  2fl-8 
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-  69 
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181  49    0-8 
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94  91     1-7 

-  6-8 
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-  0-8 

108810* 

207  46    0-2 

-    1-4 
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67  66  68  2 

-10-2 

11-48I92 

211  64     91 
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68  68  121 

—  7-8 

14-4Sn«t 

214  OB  87-2 

+  7-6 

69  14  26-S 

-  91 

16S1969 

217    6    9-6 

-18-4 

68  93    6-4 

+  9-a 

1786071 

217  68  88-0 

-  48 

an  16  87-0 

+  1-6 

■42164 

SIS  1  se-B 

+  4-2 

68  14  187 

-  88 

S0-4(t9Ba 

220     9*4-0 

-■19-7 

6142  286 

-  8-8 

S8  37iS4 

221  44  401 

-  -19-6 

60  80  n  2 

-  9-1 

t4 1)6198 

222  11  27'B 

■  -28  1 

90    9  26-8 

-  9-8 

i6Bsia7 

222  37  26  0 

-  -82  5 

49  49  16  3 

-18-2 

27-87080 

228  24  SB'S 

-(-sa-o 

49  12  268 

-  se 

From  these  residuals  it  is  evident  that  the  orbit  requires  yet 
some  correction,  not  sufficient,  however,  it  is  believed,  to  change 
its  decided  hyperbolic  nature. 


Abt.  XXXV.— 4  i^tck  of  the  Life  and  Sdmtific  Servica  of 
John  Evans,  M.D.,  U.  S.  Qtohgist  firr  Oregon  and  Washington 
Ttnitories,  and  of  ihe  U.  S,  Chiriqui  Ekcploring  Expedition;  by 
Chakles  T.  Jackson,  M.D.,  of  Boston. 

The  labors  of  pioneer  geological  surveyors,  who  visit  the  un- 
broken wilderness  and  scale  mountains  never  before  trod  by  civ- 
ilized man,  thread  the  raases  of  caBons  amid  the  Kocky  Moun- 
tains, or  navigate  in  frail  bark  canoes  unTrequented  rivers  with 
unknown  rapids  and  tangled  with  fallen  trees,  are  of  such  an 
arduous  and  dangerous  nature  that  only  the  boldest  and  most 
adventurous  are  willing  to  undertake  oi  are  able  to  aocompltah 
them. 

We  look  with  the  same  interest  on  one  who  has  successfully 
accomplished  such  feats  in  behalf  of  science,  as  we  regard  the 
war-worn  veteran  who  has  returned  from  a  successful  campaign 
against  the  enemies  of  his  c<.iuiitry.  We  know  and  feel  what 
hardships  he  has  endured,  and  sympathize  with  him  in  his  tri- 
umphs over  difQculties  and  dangers,  while  we  enjoy  with  him  the 
iVmta  of  his  researches,  knowing  how  dearly  they  have  been  ac- 
quired. The  enthusiastic  geologist,  thousands  of  miles  away  from 
Home,  throwing  away  much  needed  bread  in  order  to  preserve 
specimens  to  illustrate  the  mineralogy,  geology,  and  natural  his- 
tory of  the  country  he  explores,  kindles  in  us  a  profound  respect 
for  his  self-sacriScing  spirit  and  desire  to  serve,  to  the  ezteat 
of  hifl  ability,  the  cause  of  scteDCe.    Scientific  explorations,  in  a 
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ooantr;  iDfested  W  hostile  savagee,  rBqaire  the  wiBdom,  coolneai^ 
and  intrepidity  of  an  old  border  wamor  to  eosore  sacceaB.  Tto 
aoGomplisb  sucb  feats,  and  return  in  safety,  was  tbe  fortane  d 
the  BUDJect  of  the  present  sketch,  and  though,  nnhappily  for  hia 
coontry,  he  died  before  hia  valoable  reports  had  been  published, 
we  doubt  not  the  (^remment  will  duly  make  pablio  recx>rd  of 
his  labors. 

Dr.  Evans  was  born  in  Portsmouth,  New  Hampshire,  on  the 
14th  of  February,  1812,  and  was  son  of  Hon.  KicDard  Evans,  a 
Judee  of  the  Supreme  Court  of  New  Hampshire.  He  wae  eda- 
oatea  at  Andover,  Massachusetts,  and  was  in  his  early  manhood 
employed  for  a  while  as  a  mercantile  clerk.  In  1831  he  re- 
moved to  Washington,  and  was  employed  as  s  clerk  in  the 
general  Post  Office  Department  for  eight  years.  He  afterwards 
removed  to  St  Louis,  studied  medicine,  and  received  the  d^ree 
of  M.D.  at  the  Medical  College  of  that  city.  In  1835  he  mar- 
ried Miss  Sarah  Z.,  daughter  of  the  distinguished  architect,  Bob- 
ert  Mills,  formerly  of  Charleston,  South  Carolina,  but  for  many 
years  a  resident  at  Wsshington.  By  this  marriage  he  had  three 
Bous  and  one  daughter. 

In  1847  he  was  appointed,  by  Dr.  David  Dale  Owen,  to  be 
one  of  his  assistants  in  his  geological  survey  of  the  western  por-  t 
tion  of  the  Chippewa  land  distnct,  and  accomplished  his  datiea 
to  the  entire  satisfaction  of  his  employer  and  the  public 

In  March,  1851,  he  was  appointed,  by  the  Secretary  of  the 
Interior,  "  to  institute  geological  researches  on  the  main  lines  of 
the  public  land  surveys  about  to  be  commenced  in  Oregon,"  and 
entered  zealously  on  that  laborious  duty,  exploring  the  falls  of 
the  Missouri  to  the  Flat  Head  pass,  in  the  Rocky  Mountains, 
and  through  that  pass  from  the  forty-sixth  to  the  for^-ninth. 
degrees  of  north  latitude,  and  to  the  Columbia  Biver.  The  val- 
leys of  the  Flat  Head  Lake  and  Bitter  Boot  rivera  were  also  ex- 
plored, and  he  crossed  the  Bitter  Boot  range  of  mountaina, 
which  are  one  himdred  and  twenty  milea  wide,  and  explored 
the  country  to  the  Spokane,  Clear  Water,  Snake,  Walla  Walla, 
Utillah,  John  Days,  and  Falls  rivera  to  the  Columbia,  and  thence 
to  Oregon  City. 

He  collected  specimens  of  all  the  rocks,  minerals,  fossils,  and 
soils  of  those  wide  spread  regions,  and  forwarded  them  for  de- 
scription and  analysis  to  some  of  the  most  skillful  mineralogiala, 
paleeontologists,  liotanists,  and  chemists  of  the  United  States, 
among  whom  we  may  name  Dr.  Owen,  Professors  Litton,  L^dy, 
Shumard,  and  Lesquereus,  all  of  whom  were  supplied  with  am- 
ile  materials  for  their  scientific  examination  and  descriptioQ, 
1*0  the  author  of  this  paper  he  sent  specimens  of  rooks  for  de- 
scription, and  of  coals,  ores  of  iron,  lead  and  copper,  and  a  large 
number  of  selected  soils,  and  a  piece  of  very  remarkable  mets- 
orio  iioD,  for  analysis. 
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Dr.  Leidy,  he  informs  ns,  hu  furnished  no  less  than  ninety 
figures  of  mammalian  fossils,  and  the  other  scientific  gentlemen 
have  worked  out  the  problems  given  them  to  solve,  so  that  a 
magnificent  foundation  is  laid  for  a  most  intereatiDg  and  valuable 
report,  embracing  the  laborsof  sotneof  the  most  able  oaturaliBts 
and  chemists  in  this  country. 

.  Dr.  Evans  worked  steadily  on  his  report,  presented  it  to  Con- 
gress, and  having  had  an  opportunity  to  re-visit  Oregon  and 
Washington  Territories,  by  consent  of  Congress  withdrew  his 
report  ior  the  purpose  of  adding  to  it  his  last  researches,  and 
thus  making  it  more  perfect.  We  understand  that  this  labor 
was  performed,  and  that  the  revised  and  completed  report  is  now 
in  the  general  land  ofQce  at  Washington,  awaiting  publication, 
which  it  is  earnestly  hoped  may  not  long  be  delayed. 

One  of  the  most  interesting  scientific  aiscoveries  made  by  Dr. 
Evana,  during  bis  explorations  in  Oregon,  was  that  of  an  enor- 
mous mass  of  meteoric  iron  containing  an  abundance  of  chryso- 
lite or  olivine  imbedded  in  it.  During  the  Indian  war  in  that 
region.  Dr.  Evans  ascended  Bald  Mountain,  one  of  the  Rogue 
Kiver  range,  which  is  situated  from  thirty-five  to  forty  miles 
from  Port  Orford,  a  village  and  port  of  entry  on  the  Pacific 
coast,  and  obtained  some  pieces  of  metallic  iron,  which  he  broke 
off  firom  a  mass  projecting  from  the  grass-covered  soil  on  the 
slope  of  the  mountain.  He  was  not  aware  of  its  meteoric  na- 
ture until  the  chemical  analysis  was  made,  but  the  singularity 
of  its  appearance  caused  him  to  observe  very  closely  its  situa- 
tion, BO  that  when  his  attention  was  called  to  the  subject  he 
readily  remembered  the  position,  form,  appearance,  and  magni- 
tude of  the  mass  and  manifested  the  most  lively  interest  in  pro- 
curing it  for  the  government  collection  in  the  Smithsonian  Insti- 
tution at  Washington,  a  duty  I  doubt  not  be  would  have  been 
commissioned  to  perform  had  his  life  been  spared. 

By  the  aid  of  mformation  contained  iu  his  letters  to  me,  per- 
haps some  traveler  in  those  regions  may  be  able  to  find  this 
very  interesting  meteorite,  and  Ishall  therefore  transcribe  what 
he  says  of  iL  In  reply  to  my  inquiry,  whether  he  felt  confident 
he  could  n^in  find  this  mass  of  meteoric  iron,  he  says  in  his 
letter  of  May  Is^  1860 ; 

"  There  cannot  be  the  least  difficulty  tn  my  finding  the  meteorite.  The 
VMtem  bee  of  Bald  MouDtAin,  where  it  is  Bituated.  it,  as  ita  name  indi- 
cate, bare  of  tirobet,  a  grasay  slope,  without  prnjectio^  rocks  in  the 
immediate  vicinity  of  the  meteorite.  This  moUDtain  is  a  proniineDt 
ItiDdniArk,  seen  for  a  long  distance  on  the  ocean,  as  it  is  higher  tban  any 
of  the  aurrounding  mountains.  It  would  doubtless  be  best  and  most 
economical  to  mnke  a  pn-liminary  visit  to  the  locality,  ancompanied  only 
hj  the  two  Toyageiirs  alluded  to  in  my  last  letter."  (Two  of  the  Can*- 
dian  Frenchmen  in  employ  of  the  Hudson  IJay  Company.) 

Am.  Jovb.  acii.-~8K0Mi>  Smn,  Toi.  ZXXU,  No.  06.— Sov.,  UIL 
40 
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"  Arrangements  migiil  then  be  made  with  the  Tndikn*  for  its  p 
•nd  the  bwt  pl&Q  selected  for  its  removal.  It  would  be  expedient  to  pro- 
cure the  men  and  animals  neoetaAt7  in  the  Umpqua  vallej,  caat  of  the 
Coaat  Range  of  mountaina,  as  Port  Orford  at  prMent  is  quite  a  Bm»U  Kt- 
tlement,  although  a  *  port  of  entry.'  The  meteorite  mignt  be  ehipp? d  in 
the  California  steamer  to  San  Francisco,  and  from  that  port  in  a  sail  ves- 
tel  round  the  Horn  to  Boston." 

Dr.  Evana  estimates  the  appropriation  required  at  from  two  to 
three  thousand  dollars. 

At  the  General  Land  Office  atid  Indian  Bureau  in  Washing- 
ton, Dr.  Evans  ascertained  that  the  right  to  this  meteorite  "  vests 
in  ^e  Indians,"  the  land. not  yet  having  been  ceded  to  the  Uni- 
ted States,  and  any  agreement  made  with  them  would  be  bind- 
ing, and  the  United  States  government  could  lay  no  claim  to  iL 
Dr.  Evans  then  adds: 

"  There  would  not  be  the  slightest  difficulty  in  makini;  an  amingenieDt 
with  the  Indisns,  for  I  am  personally  acquniiited  with  their  (^biub.  The 
principal  chief,  'Old  John,'  spent  severitl  days  in  my  camp  of  two  men, 
during  the  height  of  the  war,  when  it  would  have  been  dangerous  br 
less  than  three  or  four  companies  of  U.  S.  soldiers  to  hare  paaaed  the 
same  mountains.  It  would  require  only  ten  or  a  dozen  blankets,  tubaeoo, 
4c.,  as  presents," 

"  As  to  the  coat  of  transportation  of  the  meteorite  to  Port  Orford,  it  is 
difficult  to  make  an  accurate  estimate.  It  is  situated  in  a  monntainons 
reffion,  thirty  to  thirty-five  miles  from  the  coast,  and  the  only  arena  to  it 
is  oy  mountain  trails.  It  might  be  removed  in  pieces  of  fr(>m  one  hnnd- 
red  to  one  hundred  and  Sfty  pounds  in  weight  on  pack  males ;  and  aoco- 
rata  measurements  made  of  the  whole  mass  without  great  expense,  say 
from  111,200  to  |ll,600.  But  to  remove  it  entire  would  either  be  im- 
practii.'able  or  involve  great  expense,  unless  indeed  a  river  which  pauses 
the  base  of  the  mountain  (Size's  River),  and  empties  into  the  Parifio, 
should  prove  navigable  for  a  raft  of  sufficient  sise  for  its  trannportatinu 
There  is  water  enough,  but  it  is  no  douut  much  obstructed  by  fallen  tim- 
ber, and  may  have  rapids,  wliich  it  would  be  difficult  to  pan  over  with 
such  a  heavy  load.  In  either  mode  of  transportaliou  tny  first  duty  would 
be  to  explore  this  river." 

lo  another  letter  Dr.  Evans  says :  "  As  to  the  dimensions  of  the  mete- 
orite I  cannot  speak  with  certainty,  as  no  measurements  were  mnde  at 
the  time.  But  my  recollection  is,  that  four  or  five  feot  pnijeded  from 
the  surrace  of  the  mountain,  that  it  was  about  the  same  number  of  feet 
la  width,  and  perhaps  three  or  four  fwt  in  thickness;  bnt  it  is  no  doubt 
deeply  buried  in  the  earth,  as  the  country  is  very  mountainous,  gvnerallj 
heavily  timbered,  and  subject  to  washings  from  rains  and  moiling  of  snow 
in  the  spring,  so  that  in  a  few  years  these  causes  might  cover  up  a  Urge 
portion  of  it    The  mnss  exposed  was  quite  irr^^lar  In  shape.  •  •  •  • 

In  another  letter  Dr.  Evans  states  concerning  the  meteoric  iron : 

"The  locality  is  about  forty  miles  from  Port  Orford,  in  the  mounlains 
which  rise  almost  directly  from  iho  coast,  only  accesKible  by  pui-J;  mnl(«. 
But  each  mule  might  carry  three  hundred  pounds  weight,  and  if  required 
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male  Mveral  trips,  to  secure  the  wfaole  idhss.  It  would,  however,  be  nece»- 
Mtry  10  talce  a.\ang  uiitable  toola,  to  wparate  the  mau,  which  might  if  deeira- 
ble  be  adjusted  togotfaer  afterward  (>.  But  I  ahoulJ  suppose  that  eatrh  iastito- 
tion,  which  might  furnish  the  funds,  would  desire  a  portion  of  the  tnai>s." 

The  latter  remark  refers  to  hia  proposal  to  raise  the  funda 
from  several  scientific  Societies,  in  case  that  Congress  should  &il 
to  appropriate  money  for  the  purpose  of  procuring  the  meteorite. 
The  I^al  proprietorship  in  it  was  also  inquired  about  expressly 
with  this  view  in  case  Congress  should  fail  to  grant  faudsfor 
procuring  this  very  interesting  object  of  science.* 

Every  possible  exertion  was  making  in  Congress,  and  with 
the  departments  at  Washington,  to  induce  the  government  to 
take  measures  for  procuring  this  -very  valuable  meteorite,  and  to 
cause  it  to  be  placed  in  the  museum  of  the  Smithsonian  Inetita- 
tiou,  where  it  could  readily  be  examined  by  scientific  men,  but 
Dr.  Evans  death,  and  the  present  unhappy  state  of  the  country, 
seem  to  prevent  the  realiziiiion,  for  the  present,  of  this  enterprize. 

Dr.  Evans  in  one  of  his  letters  to  me  writes  also: — "Did  I  ever  men- 
tion to  yuu  the  discovery  made  by  me  (in  1853)  of  platinum  on  the 
Pacific  oonst! — A  portion  of  the  black  sand,  collected  from  the  hed  of  a 
■mall  crettk.  jieldtid  47  per  cent,  as  aualrzed  and  separated  by  Dr.  Litton." 

Dr.  Evans  also  states  that  "  on  the  Western  slope  of  Bitter  Root  Mta., 
bordering  on  the  Kooskooski  River,  a  large  tributary  of  the  Columbia,  I 
discovered  a  mountain  uf  iron  ore,  a  surface  specimen  of  which  yielded, 
on  analysis,  S7  per  cent  of  matallic  iron.  It  is  fully  equal  in  ricbneaa 
and,  greater  in  nltitude,  than  the  celebratiid  Iron  Mountain  of  Missouri." 

Without  anticipating  more  of  the  matters,  in  Dr.  Evans'  fie* 
port,  which  we  hope  may  soon  be  published  by  Government,  I 
may  say  that,  from  the  specimenH  examined  hy  me,  it  is  evident 
that  there  are  vast  regions  of  volcanic  origin  in  Oregon,  that 
trachytes,  basalt,  lavas,  native  sulphur,  and  other  materials  of 
igneous  origin,  were  among  those  sent  to  me  for  description  or 
analysis,  and  there  were  also  specimens  of  pure  rock  salt,  which 
the  note  accompanying  the  specimen  stated  was  "  in  great  abund- 
ance,"  as  also  was  the  native  sulphur. 

Argentiferous  lead  ores,  and  specimens  of  yellow  copper  py- 
rites, were  also  discovered,  besides  numerous  ores  of  iron  and 
many  tertiary  dry  coals,  before  mentioned. 

Dr.  Evans  adds ;  "  Is  it  not  worthy  of  note  in  the  history  of  nations,  and 
is  it  not  a  great  honor  to  our  national  Legislature,  and  the  Officers  of  the 

*  It  the  Bald  Moanlsin  metenric  imn  in  like  in  tensrflv  kdcI  hardnen  Id  that  of 
mmt  kiiovn  iiiaMsa  uf  sJDiilur  origin,  tile  diivectinn  of  it  would  prare  a  tank  of  tu 
ipiire  difficult?  ihsn  Feemn  xa  han  bwn  nuppii'iHl  by  Dr.  Ersa«:  m>  gruut  indW 
tint  in  iiur  juilement  it  would  be  inipritcticiilile.  to  tlie  extvnt  au;;)(i)*ced.  If  its  di- 
mcrMkHi* — wliich  sppesr  to  bo  qiiile  CKiijeeturnl — Are  not  Himetbiiig  eK^fsiVH  (like 
Ihoae  iif  the  great  Ciilumbla  snd  Broiiliiin  minx)  thi-  cort  nf  truiiKpurtiiig  it  entire 
Uie  nrndtrnte  dvtiincii  of  lliirty  or  furtv  uiilen  wuuld  CM-tninty  h»  ir»  tlwn  (Imt  of 
ita  dlssuctiiin.  It  woulil  nut  I>e  difficult,  with  tlie  aid  of  n  goiir]  mecliariie,  to  cnu- 
Inva  a  voliiele  which  wudd  both  laiss  it  frum  \u  bed  Siui  eO^t  its  trausporL — Em, 
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Qtaenl  QorerniDent,  that  they  ahoald  bavs  iuBtitnted  and  completed,  a 
Oeokwioal  KoonnoUtaDoe  of  the  vast  r^niia  between  the  Weoteni  6tat-« 
and  the  Pacific  Ocean,  and  from  the  Brituh  posHasions  to  the  bouodafj 
of  California)  This  surroT,  exhibiting  m  it  doei  by  careful  analyaea  Um 
GOMtitnenta  of  ti\  the  prevailing  soila,  coals,  and  minerals  :  and  that  too 
whilst  the  couDtiy  for  the  mcst  part  is  »till  inhabited  by  savnges ! 

"Exteosive  beda  of  semi -anthracite  (or  perhaps  more  properly  semi- 
bituminoua)  coals,  ores  of  iron,  lead,  copper  platinum,  gold,  suiphar,  rot^ 
aalt,  Ac.  &»..  have  been  discovered,  in  various  localitiea,  which  will  prove 
of  great  commercial  advantage  in  view  of  the  important  trade  between 
China  and  the  iaianda  of  the  Pacific  and  western  coaaL" 

In  the  prosecution  of  hia  surveys,  Dr.  Evans  was  aaaisted  by 
Dr.  B.  F.  Shumord,  of  St.  Louis,  who  has  kindl;  placed  in  mj 
handu  a  targe  amount  of  information,  concerning  the  diaooreries 
mode  on  his  surveys,  and  also  an  account  of  Dr.  Evans'  dift- 
coveries  in  the  Mauvniaa  Tetrea,  of  a  vast  number  of  bones 
representing  the  ancient  and  extinct  fauna  of  Nebraska,  a  re- 
eion  explored  by  Dr.  Evans,  while  in  the  employ  of  Dr.  D.  D. 
Owen,  researches  from  which  Dr.  Leid;  derived  those  interesung 
materials,  for  his  very  valuable  merooir.  The  attention  of  scieD- 
tific  men  was  first  called  to  the  Mauvaiaes  Terrts,  as  a  cbarsd 
house  of  fossil  remains,  by  Dr.  Hiram  A.  Prout,  (see  this  Journal, 
[2],  vol.  ii,  page  248). 

To  Dr.  Efvans  is  also  due  the  discoveir  of  the  Pass  of  the 
Rocky  Mountains,  named  aller  Gadotte,  who  is  not  it«  origiDal 
discoverer,  as  we  are  assured  by  Dr.  Shumard,  as  well  as  by  Dr. 
Evans  himseIC 

We  omit  the  very  interesting  descriptions,  which,  both  Dr. 
Evans  and  Dr.  Shumard  have  given  of  their  wilderness  adventarea^ 
trials  and  perils ;  but  before  dosing  this  paper,  I  would  say  that 
Dr.  Evans,  in  his  journey  across  the  Rocky  Mountains,  met  with 
th«4  usual  misfortunra  which  attended  all  early  travellers  in  that 
desolate  region : — that  he  was  reduced  to  the  necessity  of  killing 
and  eating  his  pet  dog  afler  having,  in  his  own  words,  "thrown 
away  bread  to  preserve  stones :" — that  hia  mules  gave  way  under 
labor  and  privations,  amid  these  fastnesses,  and  were  left  to  die, 
while  our  geologist,  braving  all  dangers  and  fatigues,  fbroed  hia 
way  over  tne  mountains  and  reached  his  destination  in  safety. 

Dr.  Evans,  fortunately  for  himself,  acquired  a  high  renowu 
among  the  Indians,  for  his  supposed  power  of  curing  the  cholera, 
and  his  Indian  name  means,  the  medicine  man  who  kills  the 
cholera,  be  having  been  fortunate  in  bis  treatment  of  the  cases, 
which  came  under  his  care.  On  one  occasion,  a  delegation  of 
chiefs  waited  upon  him,  and  besought  him  to  "  make  medicine," 
(perform  some  mysterious  rite),  so  that  the  Great  Spirit  woald 
send  them  plentv  of  Buffaloes,  protect  their  com  from  frost,  and 
give  them  a  moderate  winter."    They  M\j  believed  in  his  great 
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iafluenoe  with  the  celeati&I  powers,  and  to  this  superstition,  tin- 
doabtedly,  he  owed  hia  life  in  his  adventurous  travela,  amid  the 
war  paths  of  hostile  ludians.  He  was  informed  that  all  the 
chie&  of  the  tribes  west  of  the  Rocky  Mountains  knew  him ;  for 
ther  have  a  way  of  telegraphing  intelligence  to  great  distances, 
vitQout  the  aid  of  electricity.  Dr.  Evaoft's  sextant,  on  one  occa- 
sion, certainly  saved  his  life  from  predator;  Indians,  who  came  to 
kill  him  and  his  party,  but  were  awed  by  bis  bringing  down  the 
sun  at  his  will,  and  they  went  away  and  reported  that  they  dared 
not  kill  him ;  for  some  OTeat  misfortune  would  be  sure  to  fiul  upon 
the  tribe  if  they  injured  so  great  a  medicine  man.  Large  parties 
of  miners  have  been  killed  when  endeavoring  to  fbllow  the  paths 
which  Dr.  Evans  passed  in  safety,  and  a  party  of  a  dozen  of  them 
were  killed  soon  after  Dr.  Evana  left  nogue  River  Mountuns 
when  they  endeavored  to  visit  the  spots  he  had  explored. 

Dr.  Evans  went  to  Central  America  last  year  as  geolo^st  to 
the  Chiriqui  Exploring  Expedition.  He  there  discovered,  in  the 
lagoon  districts  of  the  Qulf  of  Ghiriqui,  an  abundance  of  excel- 
lent bituminous  coals  of  the  Eocene  Tertiary  age,  the  aggregate 
thickness  of  the  beds  being  78^  feel^  while  tneir  mean  thickness 
was  not  &r  from  four  or  five  feet.  Six  of  the  beds,  he  states, 
are  so  contiguous  one  over  the  other  as  to  be  mined  together  in 
a  thickness  of  clear  coal  of  thirty  feet 

Such  A  deposit,  of  good  coals,  was  of  vast  importsDce  to  the 
enterprise  then  in  contemplation,  of  opening  a  new  route  across 
the  Isthmus  to  the  Pacific  Ocean — a  project  which  we  trust  will 
be  revived,  when  the  unhappy  war  in  which  the  country  is  now 
engaged  shall  be  brought  to  an  end. 

These  coals,  analyzed  by  the  writer,  were  found  to  be  of  ex- 
cellent quality,  and  suitable  for  all  the  oBes  to  which  good  bitu- 
minous coals  are  applied.  These  Tprtiary  coals  undoubtedly 
contain  succinic  acid,  for  they  give  out  tne  fragrant  odor  of 
burning  amber  when  heated.  Ther  difier  from  tne  lignites  of 
northern  Tertiary  beds  entirely,  and  seem  to  point  to  a  couditioa 
of  things  such  as  must  have  existed  daring  the  older  and  regular 
Coal  formation. 

The  gorgeous  scenery  of  the  tropical  forests,  and  luxuriance 
of  vegetation  in  Central  America,  seem  to  have  strongly  im- 
pressed Dr.  Evans,  and  he  expressed  in  hia  letters  to  the  General 
I^nd  Office  an  intention  of  removing  with  his  fiimily  to  Chiriqui 
A  dangerous  delusion'  for  the  destructive  effects  of  that  seductive 
climate  have  proved  &tal  to  nearly  all  the  northern  explorers 
who  have  labored  there,  and  we  have  no  doubt  that  Dr.  Evans' 
constitution  was  enfeebled  by  his  exposure  in  that  region  during 
the  summer  months  and  tbe  rainy  season,  so  as  to  render  him 
incapable  of  resisting  the  very  mild  attack  of  pneumonia,  which 
ended  his  career  by  death,  in  Washington,  April  16th,  1661. 
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He  died  id  the  midst  of  bis  labors,  and  before  tbey  had  been 
made  public;  but  bis  wort  had  reached  a  state  toenanre  it  from 
being  lost  to  the  world.  A  simEile  resolutioc  of  Congreaa  is  now 
all  that  is  needed  to  bring  forth  from  the  gorernment  press  his 
report  containiog,  as  we  believe,  matter  of  value  ia  this  countrjr 
»like  to  science  and  the  general  public. 
Boaton,  8ept«mber  1,  ISei. 


Abt.  XXXVL— On  the  great  Auroral  Exhibition  of  Avg.  28th 
to  SepL  Hh,  1S59,  and  on  Auroras  generally. — Stb  abticls  ; 
by  Klias  Looms,  Professor  of  Natural  Philosophy  and  A»- 
tiODom;  Id  Yale  College. 

Since  the  publication  of  m  j  seventh  article  on  the  great  auronl 
exhibition  of  Aug.  2Sth  to  Sept.  4th,  1859,  I  have  received  from 
Prof.  Hansteen  a  copy  of  the  observations  made  at  Chriatiania, 
Norway,  corresponding  to  those  made  at  Hobarton,  as  given  in  this 
Journal,  vol.  zxxii,  p.  81.  These  obaerva^ona  are  published  ia 
the  Memoiresde  I'Academie  de  Belgique,  tome  xx,  pp.  103-116, 
and  Bulletins  de  I'Academie  Boyale  de  Belgique,  tome  xxi,  pp^ 
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We  thua  Bee  that  in  twenty-one  cases  oat  of  thirty-four,  aa  au- 
rora was  recorded  at  Chriatiania  within  twenty-four  hours  of  bd 
aurora  at  Hobarton ;  and  curistdering  the  number  of  auroras  which 
must  bo  rendered  invisible  by  clouds  and  by  day-light,  we  may 
safely  conclude  that  almost  every  auroral  exhibition  at  Hobartoa 
ia  accompanied  by  a  nearly  simultaneous  exhibition  iu  Norway. 

Iq  successive  numbers  of  this  Journal,  commencing  with  No- 
vember, 1859,  we  have  given  a  full  report  of  observations  upon 
the  great  auroral  exhibition  of  August  and  September,  1859. 
This  display  was  probably  unsurpassed  by  any  similar  phenom- 
enon on  record,  not  only  for  its  magnificence,  but  also  for  its 
geographical  extentj  and  fortunately  we  have  n  greater  amount 
of  iiiforniatioD  respecting  it,  than  was  ever  collected  respecting 
any  former  aurom.  These  observations  afiurd  the  materials  for 
settling  many  questions  which  have  hitherto  been  regarded  as 
open  to  debate. 

The  aurora  of  Aug.  28th  was  witnessed  throughout  Oregon 
and  California,  longitude  124°  W. ;  in  Utah  and  New  Mexico, 
longitude  HI"  W.;  from  Kansas,  long.  95°  W.,  to  Maine,  long. 
70°  W.;  at  Halifax,  long.  63°  W.;  on  the  Atlantic  Ocean  m 
long.  46°  W.,  27°  W.,  and  10°  W. ;  and  in  Europe  from  longi- 
tude 2°  W.  to  18°  i).  Also  in  Asia  from  long  60°  E.  to  lltf" 
E.,  the  disturbance  of  the  magnetic  instruments  was  very  re- 
markable, although  being  generally  cloudy,  no  mention  was 
made  of  the  auroral  light  It  hence  appears  highly  probable 
that  this  auroral  display  extended  to  every  merid.ian  of  the 
northern  hemisphere.  The  aurora  of  Sept  2d  was  observed  at 
the  same  stations  as  that  of  Aug.  28th,  besides  which  we  have 
learned  that  this  aurora  was  witnessed  at  the  Sandwich  Islands 
in  long.  157°  W.,  and  from  Eastern  to  Western  Asia  the  dis- 
turbance of  the  magnetic  instruments  was  well  nigh  unprece- 
dented for  its  violence,  so  that  we  cannot  doubt  that  this  display 
extended  to  every  meridian  of  the  northern  hemisphere. 

The  auroral  display  in  the  southern  hemisphere  was  cotem- 
poraneous  with  that  in  the  northern,  and  was  perhaps  equally 
remarkable.  Both  of  these  auroras  were  observed  in  South 
America  and  in  Australia,  in  latitudes  where  such  exhibitions 
are  extremely  rare, 

The  southern  limit  of  these  auroral  displays  was  not  the  same 
upon  all  meridians.  In  North  America,  the  aurora  of  Aug.  28th 
appeared  in  the  zenith  as  &r  south  as  lat  86°  40* ;  and  it  at- 
tracted general  attention  as  far  south  as  lat.  18°.  In  Central 
Europe,  this  aurora  extended  to  the  zenith  of  places  as  fiir  south 
as  about  lat.  45°.  It  was  brilliant  at  Borne  in  lat,  42°,  but  was 
not  noticed  at  Athens  in  lat  38° ;  neither  was  it  seen  in  West- 
ern Asia  iu  lat  40°. 
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In  North  America,  the  aurora  of  Sept  2d  appeared  in  the 
Eenith  at  places  as  far  south  as  lat.  22^,  and  attracted  general 
attention  in  lat.  1^°;  and  if  tlie  sky  had  been  clear,  some  traces 
of  the  aurora  might  probably  have  been  delected  even  at  the 
equator.  In  Europe  this  aurora  was  noticed  at  Athens,  in  lat. 
8d°.  Both  of  these  auroras  conformed  to  the  general  law  of 
auroral  distribution,  as  developed  in -this  Jour.,  vol.  xxx,  pp. 
89-94,  the  region  of  greatest  auroral  action  b^ng  in  Amenca 
about  15°  further  south  than  in  eastern  Europe. 

VTe  have  been  able  to  coUtKt  sufficient  materials  for  determin- 
ing with  tolerable  precision  the  height  of  these  auroral  displavs 
above  the  earth's  surface.  At  the  most  southern  stations,  tne 
aurora  roee  only  a  few  degrees  above  the  northern  horizon ;  at 
more  northern  stations,  the  aurora  rose  higher  in  the  be&vens; 
at  certain  stations  it  just  attained  the  zenith;  at  stations  further 
north  the  anrora  covered  the  entire  northern  heavens,  as  well  u 
a  portion  of  the  southern ;  and  at  places  further  north  the  entire 
visible  heavens,  from  the  northern  to  the  southern  horizon,  were 
overspread  with  the  auroral  light.  The  following  table  presents 
a  summary  of  a  few  of  the  most  definite  observations  on  the 
aurora  of  Aug.  28th,  1869,  at  about  &•  42<°  p.  h.,  New  Haven  tjma 
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"     t.»,plS««. 

The  following  table  presents  a  summary  of  observations  ot 
the  same  aurora,  made  at  the  same  hour,  at  places  where  the 
auroral  light  covered  the  entire  northern  heavens  as  well  >s  a 
portion  of  the  southern, 

Tablb  n. 


LoMllV.              UUIad* 

£»«(<.#  un«ld.^.T. 

AUbori?. 

Siuid;  Spring,  M±, 

69°    9 

Blxieoded  to  B 1°  from  MUlh  huriioii. 

A.J,».SB.p.S99. 

Getty-burgh,  IX 

se    49 

80 

-    ».  80.  p.  848. 

Phil«Jelphi»,  P.., 

as    »T 

«        IZi      - 

"   T.29.P.S89. 

Hew  a.vm,  Conn., 

«    18 

"       101     ■ 

-      T.t8,pL«*l. 

41   at 

1!        " 

4e    48 

8         -             " 

-    T.M.I1.SM. 

-    T.<e,p,»«6. 

If  we  combine  the  preceding  observations  in  Table  II.  we  shall 
find  that  the  lower  Umit  of  the  auroral  lisht  was  elevated  fort^- 
ax.  miles  above  the  earth's  surfaoe,  and  that  its  southern  margin 
was  vertical  over  the  parallel  of  88°  60'  N.  latitude  in  Vii^nia. 

Now  it  is  considereu  as  established  that  the  auroral  streameis 
are  luminous  beams  sensibly  parallel  to  the  direction  of  the  dip- 
ping needle.    But  the  dip  of  the  needle  in  lat  S8°  60'  in  Vir- 
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ginia  is  71°  20' ;  and  if  we  draw  a  line  CD,  figure  1,  makiiig  an 
angle  of  71°  20'  with  the  carve  line  AB  which  represents  a  por- 
tion of  the  earth's  surface,  we  may  assome  that  the  line  CD  rep- 
resents the  Boatheni  boundary  of  the  anroral  iUominatioii.  If 
then  we  assume  that  the  observations  of  Table  I.  were  made  npoa 
the  point  D,  we  shall  find  that  the  upper  Umii  of  the  aororal 
light  was  elevated  584  miles  above  the  earth's  aurfitoe,  and  that 
its  southern  mamn  was  vertical  over  the  parallel  of  36°  40^ 
north  latitude  in  Virginia. 

Kg.1. 


The  following  table  presents  a  si 
observations  of  the  aurora  of  Sept  2, 
about  2  A.  K.  Havanna  time. 

Tana  UL 


of  the  most  definite 
C9,  made  generally 


LWiiOV- 

^1 

How. 

Ena>orum>.Idiq.).T. 

AitbucHr. 

AtSes, 

^k 

S°S^ 

midoight 

3ky  larid-w.»y  .^ 

A.J,T.B0,p.861. 

IS  18 

tna 

10-1  iJi 

JforthboriiOQ. 
Sama  u  at  la  TJiaoa, 
Appewad  like  a  eoloa- 

aalfini. 
EztoDded    npwtrda 

about  72°. 
Hots    than    100»   b 

£it«i>ded  bajODd  th« 

umith. 
Cototia  ytsty  dutibci. 
Eztrema  acrath  in  a 

red  glow.     . 
Corona  ftnuBd. 
Wbola  TisiUe  hear- 
Down  to  MBtb  hori- 

T.  29,  p.  268. 

Bolvador, 
Eii«rtoi>.J«i»ka, 

IS44 

nee 

asaa 
10  so 

1-BUL 

T.2»,p.!B8. 
T.29.P.286. 

Cohe.Cata, 

ao  0 

7810 

T.  29,  p.  266. 

HATuma,  CntM, 
Fort  JeflenoD,  FU. 

28    S 
!4  81 

82  SS 
82  6a 

SA.X. 
2  A.  v. 

T.28,p.40fc 

T.  80,  p.  sea 

ThomuTiUe,  Ql. 
F^nlding.  Mia.. 

29  80 

sole 

80  80 
82  !0 

a»E>s 

S2  1B 
82    0 

84    0 
SB  SO 

B6   5 

a-soiji. 

2a.». 
2-10  UL 

T.8o.p.8ea 

T.  80,  p.  869. 

T.B0.P.8BB. 
T.80,p.M7. 

T.28,p.BB8. 

BodKrter,  N.  Y. 

48    8 

7161 

Sa.il 

Down  to  lonth  bori- 
«oa 

T.»,pl68. 
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If  we  combine  tbe  last  Beren  obserrationa  of  tbe  preceding 
Table,  to  afaall  find  tbat  the  iower  Umit  of  the  aurorsl  light  waa 
elevated  Mty  mites  above  tbe  earth's  surface,  and  that  it«  south- 
ern mai^n  was  vertical  over  tbe  parallel  of  25°  l^  north  lati- 
tude iu  Florida.  Now  the  dip  of  the  maguetic  needle  in  florida 
is  latitude  25°  15'  is  55°  W ;  aud  if  we  draw  GH,  figure  2, 
making  an  angle  of  55°  40'  with  the  curve  line  EF,  which  rep- 
resents a  portion  of  the  earth's  auriaee,  and  assnme  that  tbe  line 
OH  represents  the  southern  boundary  of  tbe  auroral  iUomina- 
tion,  and  that  the  first  five  observations  of  Table  IIL  were  made 
upon  the  point  H,  we  shall  £nd  that  the  upper  limit  of  the  auro- 
ral light  was  elevated  495  miles  above  the  earth's  sur&oe,  and 
that  its  southern  margin  waa  vertical  over  the  parallel  oi  22' 
80'  N.  Utitude  in  Cuba. 


n^t. 


We  have  thus  discovered  the  geographical  position  of  this 
aaroral  light.  The  aurora  of  Sept.  2d  formed  a  belt  of  light 
encircling  the  northern  hemisphere,  extending  southward  in 
Korth  America  to  lat.  22}°,  and  reaching  to  an  unknown  dis- 
tance on  the  north ;  and  it  pervaded  tbe  entire  interval  between 
the  elevations  of  50  and  500  miles  above  the  earth's  suiface. 
This  illumination  consisted  chiefly  of  luminous  beams  or  col- 
umns, everywhere  parallel  to  the  direction  of  a  magnetic  needle 
when  freely  suspended;  that  is,  in  the  United  States,  these 
beams  were  nearly  vertical,  their  upper  extremities  being  in- 
clined southward  at  angles  varying  from  X6°  to  80°.  Theee 
beams  were  therefore  about  500  miles  in  length ;  and  their  di- 
ameters varied  from  five  to  ten  aiid  twenty  miles,  and  perhaps 
sometimes  they  were  still  greater. 

These  beams  were  simply  illumined  spaces,  and  the  illumina- 
tion was  produced  by  a  flow  of  electricity.  That  this  illumina- 
tion was  produced  by  electricity  is  proved  by  the  obeervationa 
of  the  magoetic  telegraph.  During  these  auroral  displays,  there 
were  developed  on  the  telegraph  wires  electric  currents  of  suffi- 
cient power  to  serve  as  a  substitute  for  the  ordinary  voltaic  bat- 
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terv-  That  the  agent  thus  excited  upoa  the  telegraph  wires  wu 
indeed  electricity,  is  abundantly  proved.  Blectricity  produces 
Tarioaa  effects  by  which  it  may  be  distinguished  £roni  all  other 
agents. 

1.  In  passing  ftom  one  condnstor  to  another,  ekotricity  ex- 
hibits a  spark  of  light  Daring  the  auroras  of  Aug.  2SUi  and 
Sept.  2d,  uriliiant  Bparka  were  drawn  from  the  telegraph  wires, 
«vea  when  no  battery  was  attached.  At  Springfidd,  Mass.,  a 
flaah  was  seen  about  half  the  size  of  an  ordiDary  jet  of  gaa. 
(;This  Jour.,  zziz,  95).     At  Washington,  Q.  C,  a  spark  of  fire 

jumped  from  the  forehead  of  a  telegraph  operator  when  his 
£)reoead  touched  a  ground  wire.  (This  Jour.,  xziz,  97.)  At 
Ptttsbtugh,  Pa.,  streams  of  fire  were  seen  when  the  telegraph 
circuit  was  broken.  (lb.,  xxix,  97.)  At  Boston,  Mass.,  a  flame 
of  fire  followed  the  pen  of  Bala's  chemical  telegraph.  (lb,  zxix, 
88.)  On  the  telegraph  lines  of  Norway,  sparks  and  uninter- 
rupted dischai^es  were  observed,  (lb.,  xxix,  388.)  Bright 
cparks  were  noticed  on  the  conductors  of  the  telegraph  lines  to 
Bordeaux  in  France.  (lb.,  xxix,  892.) 

2.  In  passing  through  poor  conductors,  electricity  develops 


beat  Daring  the  auroras  of  Aug.  28tb  and  Sept.  2d,  paper  and 
«ven  wood  were  set  on  fire  by  the  auroral  influence  alooe.  At 
Pittsburgh,  Fa.,  the  magnetic  helices  became  so  hot  that  the 
hand  could  not  be  kept  on  them.  (lb.,  zxix,  97.)  At  Spring- 
field, Mass.,  the  heat  was  sufficient  to  cause  the  amell  of  scoichra 
wood  and  paint  to  be  plainlv  perceptible.  (lb.,  xzix,  96.)  At 
Boston,  Mass.,  a  fiame  oi  fire  burned  through  a  dozen  thicknesses 
of  paper.  The  p&per  was  set  on  fire  and  produced  considerable 
smoke.    (lb.,  xxix,  93.)     On  the  telegraph  lines  of  Norway, 

Jiieces  of  paper  were  set  on  fire  by  tiie  sparks  of  the  discharges 
rom  the  wires;  and  the  current  was  at  times  so  strong  that  it 
was  necessary  to  connect  the  lines  with  the  earth  in  order  to 
save  the  apparatus  from  destruction.  (lb.,  zxix,  888.) 

8.  When  passed  through  the  animal  system,  electricity  com- 
municates a  shock  which  is  quite  peculiar  and  characteristjc 
During  the  auroras  of  Aug.  28th  and  Sept  2d,  some  of  the  tele- 
graph operators  received  severe  shocks  when  they  touched  the 
telegrapn  wires.  At  Philadelphia,  the  current  gave  a  severe 
sho^.  (lb.,  zxix,  96.)  At  Washington,  D.  C,  the  telegraph 
operator  received  a  severe  shock  which  stunned  him  for  an  in- 
stant (lb.,  zzix,  97.) 

4.  A  current  of  electricity  develops  magnetism  in  ferruginous 
bodies.  The  aurora  of  Sept  2d  developed  magnetism  so  abund- 
antly and  so  steadily  that  on  several  lines  it  was  used  as  a  sub- 
stitute for  a  voltaic  battery  in  the  ordinary  business  of  telegraph- 
ing, (lb.,  xxix,  94,  96  and  97.)  The  intensity  of  this  efiect  was 
estimated  to  have  been  at  times  equal  to  that  of  200  cups  of 
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Grove's  battery.  (lb.,  xzix,  98.)  la  Switzerl&nd,  the  currents 
vere  at  least  three  fold  the  ordinary  cnrrent  employed  in  tele- 
graphing, (lb.,  xadx,  S96.) 

6.  A  current  of  electricity  deflects  a  magnetic  needle  fioai  its 
normal  position.  Id  England,  the  nsoal  tel^raph  signal  is  made 
by  a  magnetic  needle  surrounded  by  a  coil  of  copper  wire,  so 
that  the  needle  is  deflected  by  an  electric  current  flowing  throng 
the  wire.  Similar  deflections  were  caused  by  the  auroras  of 
Aag.  29th  and  Sept,  2d,  and  these  deflections  were  frequently 
greater  than  those  produced  by  the  telegraph  batteries.  (lb., 
xxxii,  74.) 

6.  A  ourreat  of  electrici^  produoes  chemical  decompositions. 
During  the  display  of  SepL  2d,  the  auroral  influence  prodaced 
the  same  marks  upon  chemical  paper  as  are  produced  by  an  or- 
dinary voltaic  battery ;  that  is,  the  auroral  influence  decomposed 
a  chemical  compound,  the  cyanid  of  potassium.  (lb.,  xxix,  95.) 
The  same  efect  was  prodaced  by  the  aurora  of  Feb.  19,  1862. 
(lb.,  xxii,  98.) 

It  is  thus  abundantly  proved  Halt  the  fluid  developed  by  the 
Aurora  on  the  telegraph  wires  was  indeed  eleotncity.  This 
electricity  may  be  supposed  to  have  been  derived  from  tJie  Au- 
rora either  by  transfer  or  by  induction.  If  we  adopt  the  fonner 
euppoaitiou,  then  the  aaroni  light  is  certainly  electric  light  If 
we  adopt  the  latter  suppoaition,  then  we  must  enq^uire  what 
known  agent  is  capable  of  inducing  electricity  in  a  distant  con- 
ductor. We  know  of  but  two  such  agent^  Magnetism  and  Elec- 
tricity. But  the  auroral  fluid  was  luminous,  wMle  magnetism  is 
not  luminous.  We  seem  then  oompeUed  to  admit  that  the  auro- 
ral light  is  eleotrio  light 

Admitting  then  that  the  Aurora  is  but  an  eSect  of  electrio 
currents,  it  is  important  to  determine  in  what  direction  these 
onrrenls  flow,  and  what  laws  they  observe.  Do  these  currents 
move  in  a  vertical,  or  horizontal  direction,  or  in  some  intenQe< 
diate  direction?  '  Is  there  any  unifbnnity  in  the  direction  of  these 
currents  ?  Our  most  important  means  of  information  upon  this 
BuWect  are  derived  from  the  observations  upon  telegraph  lines. 

The  observations  published  in  this  Journal,  vol.  xxix,  pp. 
02-07,  show  that  on  a  large  number  of  telegraph  lines  in  the 
United  States,  the  electric  currents  moved  alternately  to  and  &t>. 
Such  was  the  case  upon  the  line  frx)m  Boston  to  Portland  running 
N.  24°  E. ;  from  Boston  to  Manchester  running  N.  25°  W". ; 
from  Boston  to  Cambridge  dmoat  due  West;  from  Boston  to 
Springfield  S.  70°  W;  from  South  Braintree  to  Fall  Kiver  nm- 
Bing  S.  12°  W ;  from  Boston  to  New  Bedford  running  S.  7°  E. ; 
from  Springfield  to  Albany  running  N.  58°  W. ;  from  New  York 
to  Philadelphia  ranningS.  49°  W. ;  from  Philadelphia  to  Fitts- 
bui^h  running  N.  82°W.;  and  from  Washington  to  Richmond 
running  S.  15°  W. 
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Now  whateTer  may  be  the  direction  of  the  oTUTent  on  the 
SUT&ce  of  the  earth,  it  is  evident  that  if  this  current  travels  oa 
a  telegraph  wire,  it  must  appear  to  more  in  the  direction  of  the 
wire ;  and  a  current  moving  aoroas  the  earth's  Bar&ce  in  any 
fixed  direction  might  be  forced  to  travel  over  telegraph  lioes 
making  various  angles  with  this  direction ;  but  its  effidency  would 
vary  according  to  the  inclination  of  the  oonduoting  wire  to  the 
direction  of  the  carrent  The  following  table  shows  the  effect 
of  a  current  assumed  to  move  fiom  N.  46°  E.,  to  S.  45°  W. 
Column  first  contaios  a  list  of  the  telegraph  lines ;  column  sec- 
ond shows  their  directions ;  column  third  shows  the  angle  which 
the  assumed  current  makes  with  each  telegraphic  line ;  and  col- 
umn fourth  shows  the  firaotion  of  the  entire  current  which  would 
be  efficient  upon  such  a  line. 


T.l.p.pb  U.M. 

Dlnotim. 

iMlinti. 

^S' 

Wert. 

46° 

MI 

H.  88°  W. 
N.68   W. 

OS 

11 

'•0 
■Si 

B<Mt«D  t«  Huchester, 

N.SB    W. 

70 

■SI 

N-ev  Bedford  to  Boaton, 

W.   1    W. 

SS 

■«s 

FaU  ^Ter  to  Bnintree, 

N.IS    K 

>8 

■84 

N.  IS    E. 

80 

■87 

Borton  to  PortUod, 

N.S4    E. 

SI 

■•8 

PUUdelphU  to  Hbw  Tork. 

».4e  E. 

4 

-99 

Springfield  to  Bo«ton, 

K.7S    E. 

S4 

■Bi 

We  thus  see  that  on  one-half  of  these  telegraph  lines  a  ourrent 
assumed  to  proceed  from  N.  45°  E.  would  exert  nearly  its  entire 
force ;  and  oa  onhr  two  of  them  would  so  small  a  part  as  ona 
half  of  its  entire  force  he  exerted.  From  Boston  to  Manchester, 
only  one  third  of  the  entire  current  would  be  efficient,  and  this 
would  perhaps  be  sufficient  to  explain  the  e£fects  mentioned  in 
ToL  XXX,  p.  95.  From  Springfield  to  Albany  only  one  fourth 
of  the  entire  current  would  be  efficient  If  this  should  be 
thought  inadequate  to  explain  the  facts  mentioned  in  vol.  xxx, 
p.  05,  it  may  be  necessary  for  us  to  admit,  that  the  direction  of 
the  electric  current  was  subject  to  occasional  fluctuations.  If 
the  force  of  the  electric  current  upon  each  of  the  telegraph  linee 
had  been  actually  measured  by  a  galvanometer,  wa  should  prob- 
ably be  able  to  determine  whether  the  direction  of  the  current 
was  invariable,  and  what  was  its  prevalent  direction.  At  pres- 
ent we  can  only  infer  that  all  the  &cts  reported  are  oonalstent 
with  the  supposition  of  electric  currents  moving  to  and  fro  on 
the  earth's  sur&ce,  whose  average  direction  was  &om  about  N. 
45°  E.  to  S,  45°  "W. 

The  observations  pubUsbed  in  this  Journal,  voL  xxxii,  pp. 
74-96,  give  us  more  definite  information  respecting  the  strength 
of  the  currents  as  well  as  their  direction.  Between  Ashford  and 
Hargata  there  were  recorded  S6  north  conenta  and  81  south 
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earrenta;  from  Ashfoid  to  Banugkte  S4  ixnth  cammta  and  19 
■oath  carrentB ;  aad  from  Maz]p;ata  to  R^T'wg«t»  nine  north  enr- 
lentB  and  five  south  earrenta;  that  ia,  carrentB  from  tioTtii  to  amith 
were  somevhat  more  freqaent  than  onireDta  firom  aoath  to  i: 
Between  Aahford  and  Margate  the  northerly  onncnti  i 
an  average  one  degree  stronger  than  the  southerly;  I 
Aahford  and  Samagate  the  sontherl j  onnentB  were  on  an  arenga 
fbor  digreee  stronger  than  the  northerly ;  while  between  Mar- 
gate and  BamBgate  the  northerly  onrrents  were  on  an  areiage 
six  d^rees  stronger  than  the  southerly.  Mr.  Charles  V.  'Wallnr 
from  a  discossion  of  these  and  other  similar  observations  faae 
anired  at  the  cx>nclaBion  that  in  the  S.E.  part  of  £agland,  there  u 
a  stream  of  electndty  of  indefinite  width  drijting  aerou  the  counfry, 
moving  to  andjro  along  a  line  dirtctedfrom N.  42°  E,toS.  42"  W. 

Now  it  is  well  known  that  an  electric  current  has  the  power 
(tf  deflecting  a  neighboring  magnetic  needle ;  the  needle  uways 
tending  to  take  up  a  position  at  right  angles  to  the  direction  of 
the  current ;  and  if  the  direction  of  the  current  be  rereised,  the 
north  pole  of  the  magnetic  needle  will  be  deflected  in  a  directim 
oontraiy  to  what  it  was  in  the  fint  case.  Mr.  C.  T.  Walker  has 
compared  the  magnetic  observations  made  at  Qreenwich  and 
Kew,  and  has  discovered  that  the  deflections  of  the  munets  there 
observed  were  such  as  should  be  produced  by  the  deotria  oor- 
rents  observed  on  the  telegraph  wires,  (Proc  Boy.  Soc,  Feb.  14, 
1861).  We  may  then  employ  observationa  of  the  magnetk) 
needle  as  indicating  the  direction  and  fbroe  of  the  electric  car- 
rents  near  the  earth's  sar&ce. 

In  the  year  18S6,  there  was  formed  in  Germany  a  Magnetio  * 
Union,  which  included  Philosophers  from  every  part  of  Gei^ 
many,  and  which  in  a  few  years  spread  over  nearly  every  part 
of  Europe.  The  object  of  this  Association  was  to  make  simul- 
taneous observations  of  the  magnetic  needle.  The  obeerra- 
tions  were  all  made  in  G6tttDgen  mean  time,  at  intervals  of  five 
minutes  for  a  period  of  24  hours  on  certain  days  of  the  year 
previously  agreed  apon.  These  observations  were  aoDoally 
published  in  a  volume  entitled  '  Besultate  aus  den  Beobaohtangett 
oes  magnetischen  Tereina,'  and  afford  the  best  materials  we  have 
fat  comparing  the  e£fect  of  electric  currents  over  laige  portions 
of  the  earth's  aur&ce.  These  observations  have  been  prqjeoled 
in  curves  which  exhibit  to  the  eye  at  a  glance  the  movements  of 
the  magnetic  needle  at  each  station.  On  comparing  these  ourve^ 
we  flna  a  remarkable  similarity  at  places  widely  separated  from 
each  other.  From  Gottingen  to  Munich  (distant  in  a  straight 
UDe  more  than  250  miles)  the  curves  are  ordinarily  almost  par- 
allel to  each  other ;  and  the  changes  take  place  sensibly  at  (he 
same  instant  of  alffiolute  time,  with  this  modiSoation,  that  the 
extent  of  the  deflections  is  g^wally  somewhat  greater  at  the 
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more  nortlierljr  stations.  I  have  made  a  carefiil  comparison  of 
these  obaerrationa  for  the  purpose  of  determiniag  whether  these 
movements  of  the  magnetic  needles  were  strictly  simultaneous. 
Tb«  following  catalogue  exhibits  a  list  of  those  cases  which 
afford  the  most  satisfactory  data  for  oomparison,  viz.,  when  there 
was  a  well  marked  maximum  or  minimum  value  of  the  magnetio 
declination,  and  when  this  maximum  or  minimum  value  was  of 
short  duratioo.  In  the  following  list,  all  the  datra  are  expressed 
in  the  mean  time  of  Oottingen. 

Ohtmtd  dtfitetioM  of  tht  horwohUd  maffnetie  netdlt,     ' 

i    k  » 
1.  ISSS.    Aug.  IT.   7  BD,  Hudrnnm  at  trp«&Ift,  Berlin,  GKittingei),  Lopoc  aftd 
HuDich. 
7  BE,  Hudintim  kt  Hague. 
S.  18M.    Aog.  17.   9  SO,  Uu.  at  Upeala,  Berlin,  Eagne,  Odttiagui,  I^pne  and 

HuDich. 
S.  1S9S.    Aug.  17. 10  10,  Hinunom  at  Unala,  Lerpde  tad  Mnnidi. 
10  IS,  Min.  at  Berlin,  Haene  and  Qottingeu. 

4.  ISU.    Aug.  17. 10  SO,  Max.  at  Berlin,  Leipaic  and  UvaiA. 

10  SG,  Max.  at  TJpsalo,  Hafne  and  QottinnD. 

5.  ISSS.    Sep.  U.   B  SB,  Uai.  at  tlpsala,  Berlin,  BBgna,  Qottu^en,  Kaalao,  Lap 

■ic,  Marburg,  Munich  and  Hilan. 
&  lUI.    Sq>.  U.  11    0,  Hin.  at  Hagoe. 


&  ISM.    Sop.  M.  13  60,  HIn.  at  Upula,  Berlin.  Hague,  Odttii«en,Kedan,  Lup- 

sic,  Mat  burg  and  Munich. 
18  SB,  Min.  at  Milan. 
V.  lUe.    Bap.  14. 1>    0,  Max.  at  Upaala,  Berlin,  Hagne,  OStttngea,  Bredan, 

Leipeic,  Harbnrg,  Mmucli  and  Milan. 

10.  IBM.    Sep.  H.  SI  10,  Max.  at  Upsala. 

fll  IS,  Hu.  at  BerliD,  Eague,  OStUngen,  Brealan,  Leipuc^ 

MarbuiT  and  MumcL. 
11  20,  Max.  at  MiUi). 

11.  1SS7.    Jan.  SB.   8  SB,  Max.   at   TTpeala,  Altona,  Berlin,  Oottingen,  Sredai^ 
Freiberg,  Angibui^,  Muniell  and  Milan. 
n,  U  n^iala,  Altona,  Berlin,  OottiDeet),  Bi 
dc,  Freiberg,  Marburg,  Augabnig,  Bl  unlet 

II.  1SS7.  Jul  !8.  IS  SO,  Max.  at  Upaala,  Altona,  Berlin,  Breda,  Gcttingon,  Leip- 
^c,  BrcBlaa,  Fraibe^,  Marburg,  Augsburg.  Hanich 
and  Milan. 
14.  ISIT.  Jan.  SB.  SI  80,  Max.  at  Upsala,  Altona,  Beriin,  Breda,  Oottii^en,  limp- 
aia,  Br^lau,  Freibeig,  Marbivg,  A)^[abaig,  HnnMt 
and  Milan. 
IB.  1887.    Hay  18.    g  4B,  Max.  at  Copenhagen. 

S  BO,  Max.  at  UpaaU,  Berlin,  Bfeda,  OtSttingen,  Bnatan  and 

MarbuTv. 
9  6S,  Max.  at  Htmich  and  Uilaa 
10   0,  Uu.  at  LeipMc 
It.  1887.    Jvij  it.   S  SO,  Max.  at  Petenburgh. 

5  SB,  MajL  *t  Upsala  a^  Copetiitigea, 

6  40,  Max.  at  Berlin,  Breda,  QoUiwei),  BrwOan,  Leipat,  Fld- 

befg,  Marburg,  Honich  and  Milan, 
17.  1887.    Jtilj  S9.   7    0,  Min.  at  Petenburgfa. 

7  16,  Hin.  at  UpMla,  <£panhag«n  and  Bmlaa. 
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d     k  m 
isn.    Jnlj  S9.    7  20,  ICa  tt  Berlin,  Br«da,  Qoningen,  Freibtrg,  Ldpuc^  ISmr- 
boTg  and  Hunieh. 
tS.  1881.    Jnlr  Sfl.   8  SB.  Mu.  at  Pat«ntiiin^ 

9   0,  Hu.  at  Unala,  OweiJia^  Berilu  and  Bradas. 
9    B,  Max.  at  Qottingcn,  IiMptK,  Frdbccg,  HarboiK,  Mnnieh 
and  Milan. 
IB.  1887.    Ivif  89. 11  40,  Hu.  at  ITpaala,  Berib,  Brada,  GdttlnnD,  BrMlan,  Le^ 

•ie,  Freiben,  Uirburg,  Mnnieb  amT  Milan. 
10.  1887.    Jnlr  i"'  IS  10,  Min.  at  PctenbuBb,  Copenhagen,  Berlin,  Breda,  Qottiii- 

Sl.  1817.    JbIj  t9. 11  (8,  Hin.  at  Breda. 

li  Sfi  to  30,  Hln.  at  Qottuigen. 

1*  80,  Min.  at  Prterabo-  "^    "-" 

MunkJi  and  U 

81  1S87.    A^.  8L    6  8S,  Max.  at  Upeala,  Berlio,  Gattingen,  Bndao,  Ldpw^ 
JSlarbnrg,  Mmudi  and  MUan. 

8  48,  Max.  at  DabUn. 
.   8  88,  Hio.  at  TTpaala. 

9  0,  Min.  at  Sariin.  OfittingMi,  Bredai^  I^pw,  Maibar^ 
Munidi  and  M''*" 

9    E,  Mia.  at  DaUin. 
U.  1S87.    Aug.  8L    9  80,  Max.  at  Tlpnla. 

9  28,  Max.  at  BerUn,  Gottingcn,  Brealan,  Lupme,  Marbmr, 

Moukfaand  MQaiL 
9  SO,  Max.  at  Dnblin. 
88.  1B87.    Ai«.81.    B  60,  Mia  at  Upeila,  Berlin,  0«ttii«en,Bnalan,L«pdi^ Mar- 
bug  md  Mnnidi. 
9  88,  Hin.  at  Dnblin  and  Milan. 
88,  1887.    Avf.  II.  10  SB,  Max.  at  Upaala,  Beriin,  Gottin^en,  Braalan  and  Leqwic 

10  80,  Max.  at  DnbUo,  Marburff,  Hmudt  and  Myan. 
97.  1881.    Aag.81. 17  48,  Max.  at   npaala,  Berlm,  Oottiugen,  Brealan,  Leipak, 
Harbmv,  Mnnich  aiul  BCilaiL 
17  80,  Max-atDnUin. 

„    ,  .  liMpaii,  Harbotg 

aodUimidi. 
19  IB,  Hax.  at  Dntdin  and  Hilao. 
SB.  1887.    Sap^  to.    8  80,  Max.at  UpMla,Copvih^ea,BeTlin,05ttii]g«i,Br«aUii, 

Ldpeie,  Marbotg  and  Milan. 
8a  1887.    Sap.  Sa    7  SO,  Max.  at  XJpnla,  Copeahagen,  Bedin,  Oottingeo,  Bndsn, 
Leipde,  Uarbnrraod  Milan. 
788,  Hax.atBr«la. 
81.  1BS7.    Sep.  SO.  10  48,  Min.  at  tJpaUa,  Copenhaeen,  Berlin,  Breda,  OottingeD, 

Brealan,  Harbnrg  and  Milan. 
88.  1887.    Sep.  80.  IS  SB,  Wn.  at  Upaala,  Copenhagen,  Beriin,  Breda,  Oottii^en, 

Kvalao,  Lelpaic^  Uaibuig  and  Milan. 
88.  1817,    Sep.  80. 14 10,  Max.  at  Vpa^  Copenhagen,  Berlin,  fteda,  OottiugMt, 

Laipde,  Maronrg  and  Milan. 
84.  18S7.    NoT.18.  8  SB,  Max.atPcterBlnn^npBalB,StocUiolm,CopenhBgcm,Ber- 
lin,  Qottinfen,  weaua,  Laipak,  Freibeig  and  Uacbniig. 
8  86,  Max.  at  Hoiudi. 

8  40,  HaK  at  Dul^ln. 

86.  1887.    Nov.  IS.    B  GO,  Un.  at  Patenbmgf^  TTpaala  and  StocUiolm. 

9  e,  Mia.  at  Copenhi^n,  Berlin,  Breda,  Oottingeo,  ftvalan. 


reibaK,  Laipaic  and  Marbni^ 
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9  IB,  Hia.  at  Ihiblin  and  MnuidL 
81  1B87.    Not.  IS.  9  SO,  Max.  at  Petenbnrg^,  Upaala  and  Stodholm. 

9  86,  Max.  at  Copeohagea,  Berlin,  Brada,  Oiittingea,  BtMlai^ 

Freiberg,  Laipuc  and  Marburg. 
9  SO,  Hax.  at  Dublin. 
9  86,  Uaz.  at  Huaid). 
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(t     A  « 
VI.  ml.    Hot.  18.  ID  SB,  Uaz.  tt  Upud*,  Stookbobn,  Copeohueii,  Berlin,  Kada, 
Qottingoi,  Laipaic,  Brealan,  Fraibug,  Uirbotg  and 
HUin. 
10  SO,  Hml  Bt  DabliD. 
10  8S,  Hu.  at  HmudL 

10  86  to  10,  Max.  at  P«lanl9aiBh 
SB.  1817.    IToT.  18. 11  se,  HiD.  at  Breda. 

11  2S-S0,  Hin.  at  Dablln. 

11  86,  Hin.  at  Berlin,  CKitJngn,  Prdberg,  Leipais  and  UOan, 

11  40,  Min.  at  Upaala. 

11  4S,  Min.  at  Petenibwgfa,  BtoAhohn,  Oopanhagen  and  Mnnkfa. 

59.  18SS.    Jao.  ST.   7  SB,  Max.  at  Upaala,  Copenba^,  BtrUn,  Brada,  06tti^;en, 

Braslao,  I^pnc  and  Uilan. 
7  40,  Uaz.  at  Marburg  amd  UnnKb. 

40.  18>B.    Uu.  Sl.SS  20,  Mm.  at  Upaala,  Copsobagoi,  Berlin,  Bnda,  O^Udi^at, 

BreaUi^  Uarbarg,  Unmch  and  HilaiL 

41.  18S8.    Hot.  84.  7  SB,  Min.  at  Upula,  Berlin,  Gottiugeii,  BMaUn,  Lupaic  and 

7  40,  lUn.  at  Breda  and  Mmucii. 
4E.  188S.    Hot.  Si.  B    C,  Max.  at  Opsala  and  Braslan. 

8  10,  Max.  at  Seebore,  Breda,  Qottii^ea,  Im^Ao,  Uarborg, 

Hnnidi  and  M'^T* 
4S.  1889.    Feb.  21.  IS  4B  to  BD,  Min.  at  Breda. 

in  60,  Min.  at  Oraenwkfa  and  Knnich. 

18  SB,  Min.  at  Berlin,  Gottii^eD,  Maifxi^  and  HIIaD. 

14    0,  Mia.  at  Breelau,  Laipeic  and  Heidelberg. 

14  G,  Min.  at  Upaala. 

44.  IBS*.    Aug.  SO.  10  20,  Min.  at  Upaala,  Copeobawn,  Berlin,  Breda,  Gottlngen, 
Bretlau,  Laijirio,  Harnng,  Piagiie,  EnuDamaDatar, 

U.  1889.    Aiv.  80. 10  Sfi,  Max  at  Upaala. 

10  SB  to  40,  Max.  at  Breda. 

10  40,  Max.  at  Oopenbagen,  Bariln,  SMtlao,  Leipn^  Pragu, 
KreffiBmniHier  and  lM'im<<.>i, 

10  4S,  Max.  at  OdttiiueD,  Marborg  and  HiUw. 
4«.  1889.    Aug.  tO.  10  6G,  Min.  at  Upaala. 

11  0,  Min.  at  Copenb^en,  Beriin,  Breda  and  KeaUn. 
11    6,  Wn.  at  Qiittii«en,  Leipi'     -    ■  - 

mnniter,  Hnnicb  and  S 

47.  1889.    Ang.  sa  11  SO,  Max.  at  Upaala. 

n  to  to  SC,  Max.  at  Keda. 

11  SB,  Max.  at  Oopenbagan,  Bariin,  QfSltingan,  Bredan,  ImjMia, 
HarboTK  fragM,  KrenumiuiBtM',  Monidi  and  M"*" 

48.  18S9.    Ai«.  80.  IS  46,  Min.  at  Breda. 

ISBO,  Min. at  UpMaa,Oapenhag«iv Berlin, Prague udHoBidk. 

15  GO  to  GG,  Min.  at  asttuwen. 

le  SB,  Min.  at  Leipdc,  Bredan  and  Marborg. 

49.  1SS9.    Ang.  SO.  17    G  to  10,  Max.  at  Breda. 

17  IB,  Mas.  at  Upnla,  Berlin,  OottiimHi,  Bradan,  Leipwi, 

Prague,  HarbnrK  Muaiafa  and  BEilaB. 

60.  1H9.    Aug;  sa  IB  80,  Hin.  at  Breda. 

IB  SB,  Min.  at  Mnnit^ 

18  40,  Min.  at  Upaala,  CopenhagMi,  Beriin,  QMtJDgen,  taalan, 

Lelp«ic,  Pisgne,  SreniHnnnBtar  uid  Milaa 
18  4S,  Min.  at  Marboig. 
SI.  1889.    Ang.  80.  SO    0.  Max.  at  Breda. 
20   B,  Max.  at  Mxmit^ 

20  10,  Max.  at  UpMla,  Oopenhagn,  Baria,  OMtingei^  Lcip^ 
Braalao,  Marbmg,  Pr^oa,  EremamaMter  and  Hilao. 
62.  1889.    Ang.  81.   8  SO,  Max.  at  Breda. 
8  SG,  Max.  at  Upaala. 
Am.  Joux.  Bci.— Shobs  Bxbib,  Yoi.  ttttt,  Mo.  S&-fIor.,  UtL 
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a    h  m 
IBSB.    Aug.  SI.    B  SO,  Uu.  ftt  CopenbigeD,  Berlin,  OOttiogm,  Lnpric,  Bmlma, 
Muburg,  Pnpw,  Eramnnuiuter,  Manicb  Mid  Hilsu. 
St.  ISIS.    Hot.  so.    6  iS,  Mm.  ftt  Upaala. 

a  SO,  Uio.  Bt  Copeobigen,  SMbarg,  BerlJD,  G6ttiiigai.  Bralu, 
Ldpaic,  Mirboig,  Pngoa,  KrwnBaninrter  and  Milan. 
S  gfi,  Kin.  tX  Dablia. 
filO,  Mid.  At  Breda. 
U.  ]e4a    Hkr  is.  lO  so,  Hin.  ftt  UpiudK. 

lose,  Mio.»tOopnihag«ii,Bar1iii,BrBda,QSttingen,Lapac,Bn» 
Un,  Bmaeeb,  Crmco  w,  Krenwrnnnitar,  Murbnrg  twl  Mil»B. 

10  SO,  Min.  at  Petenborgh  and  Pngna. 
fifi.  IBta    Haj  S9.ll  10,  ITiiLatFetenbaiih. 

11  SO.  Hio.  at  ITpula. 
11  26,  Min.  at  Copenhagoi,  Berlin,  Br«da,  G5ttiiig«ii,  Leimic; 


Brealan,  MarboiK,  Oiaoow, 
11  SO,  Min.  at  Qreenirieh,  Brmaala  and  Prague. 
OS.  18M;    H17  19.11  80,  Max.atPetenbarg^. 

II  40,  Mm.  at  CopenbageD,  Bmlan  and  Cracow. 

11  40  to  4e,  Haz.  at  Breda. 

11  4fi,  Max.   at  Oottingen,  Lttpalc, 

Marbarg  and  Mdao. 

11  to,  Max  at  Oreenirich. 

61.  ISU.    Mar  SV'IS  B0>  Vu  at  PeterabnrriL 

,    IS  to  to  SB,  Mas.  at  O^i. 

18  se,  Max.  at  Upaala,  Copanluigea,  GSttinKso,  BreaUa  and 

18  te  to  40,  Max.  at  Leipeie. 

15  40,  Haz.  at  Berlin,  Oreenwid^  BmMcli^  Pngae,  Erem*- 

mnoBler  and  Milan. 
fiB.  184a    Mar  iV.  IS  10  to  IB,  Mai.  at  Breda. 

16  IG,  Max.  at  Upaala,  Copenhagwi,  Berlin,  Oottii^en,  J^pmc, 

Breslan,  BruniU,  Craoov,  Krememungler,  Marbnrg 
and  Milan. 
IB  ao.  Max.  at  Pelanborgh. 
Se.  1S40.    Hb7  89.  Ifl  4B,  Min.  at  Petersburgh,  Copenhagen  and  Breda. 
IB  4fi-G0,  Mia.  at  BnineU. 

16  BO,  Min.  at  Beritn,  Graemrich,  Odttingoi,  Leipoe,  BMoIao, 

Cracov  and  Krenumunater. 
IB  eS,  Mia.  at  Pragua. 
60.  1640.    Aug.  S8. 10  SO,  Min.  at  Peterabn^h,  TTpaala,  CtopenbaMn,  Baiiin,  OSt- 

tinKBD,  BreaUn,  EreraBmnnBter  and  Uilan. 
10  SO  to  SB,  Min.  at  Leipiic  and  Pragoe. 
10  40,  Min.  at  Dublin,  Breda  and  BtubmU. 
10  45,  Min.  at  Oreenwicb. 
91.  1840.    Ang.  SB.  14  2S,  Min.  at  PeCeraburgh  and  Upaala. 
14  40,  Min.  at  Oopeoha^n. 
"  "    Min   at  GieeDTich, 

bui^,  Brealau,  Prague,  Ctaeov  ai 

14  BO,  Min.  at  Brsda. 
IB    0,  Hlo.  at  DnbUa 

ftS.  IB4a    Aug.  S8. 17  1 0,  Max.  at  Doblia. 

17  SO,  Max.atQreeDwkh,BnMela,HaitnirgaiidB>(natmmirt«r. 
17  SO-SO,  Max.  at  Q«ttingen  and  Piagn*. 

17  SB,  Max.  St  Brwla. 

17  80,  Max.  at  Petanbnrgb,  Oopenhagw,  Berlin,  Ltipmc,  Snt- 

Ian,  Cracow  and  Milan. 
17  SO-SB,  Max  at  Upaala. 
08.  1B4D.    Aug,  SB.  IB  C5,  Min.  at  Peterabnr^,  Upnla,  Beriin,  Qfittiifea,  Brealan, 
Oracow,  Marbaig  and  Krenumntiater. 

15  0,  Min.  at  Dublin,  Oreeowieh,  Copenbageo,  Breda,  h^fne, 

Bruneli,  Prague  and  Milan. 
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i    k  m 
64.  1S40.    Not.  SB.   0  60,  Mm.  &t  tTpoklA,  Stockfaolm,  Capenbigen,  DaUiu,  Oreen- 
wich,  Berlin,  Bred&,  BnuBeli,  Oottingen,  Leipaie,  Bres- 
lAn,Pr*giie,  HarbargiKramtmuBatw,  Cracow  BudMiUo. 
0  efi,  Mb.  Bt  Petenbuiish. 
es.  1840.    Not.  18.    S  6E,  Min.  at  Petenbuigb. 

S  10,  Hid.  at  UpaUa,  BUH^boln.  Copenbagen  sod  Brealaa. 
8  IS,  Mio.  at  Dublin,  Greenwich,  Berlin,  Breda,  BnUBeli.  061- 
tingan,  Leipeic,  Marbaiv,  Er«mamnnater  and  Uilan. 
SS.  1840.    Not.  38.    S  40,  Max.  at  Peteratnir^  Stockholm  and  Ooi>enhagen. 

e  4S,  Max.   at  Berlin,  Breda,   Qottingeo,  Leigaic,  Bredaa, 

Pngas.  Cracow,  Kremftnuaater,  and  Milan. 
S  SO,  Max.  at  Dublin,  Oreenwjch  and  Harburg, 
ST.  ISIO.    Hot.  ES,    S  4S,  Min.  at   Peteraburg,  XTpaala,  Stockholm,  Copeabagen, 
Dublin,  Berlin,  Qreenvicb,  Breda,  BrUM«la,  QottiDgen, 
Leipeic.  Breslau,   Pragna.  Marburg,  Eruiutnuniter, 
Cracow  and  Milan. 
M.  1841.    Feh  Se.  IS  46,  Hio.  at  Fetervhui^ 

IB  GO,  Min.  at  Upaala,  Stodbolm  and  Oopenhagen. 
,  IS  60  to  IS  0,  Uin.  at  Oottinf 

reda,  Ldpeic, 
_     ;raiidHilan. 

13  G,  Min.  at  Breslan,  BruMels  and  Genera. 
69.  1841.    Feb.  16. 18  tS,  Max.  at  Upsala  and  Stockholm. 

IS  SO,  Max.  at  Copenhagen. 

18  8S,  Max.  at  Berlin.   Breda,  Gottiogen,   Leipaie,  Mnrbiug, 

Prague  and  Cracow. 
IS  40,  Max  at  BreaUu,  Bnitsela  and  Oeneva. 
18  4S,  Max,  at  Milan. 
90.  1841.    Fab.  S6. 16  86  to  40,  Hin.  at  Breda. 

IS  40  to  46,  Min.  at  Oottingen,  Geneva  and  Milan. 
IS  46,  Min.  at  Fetersburgh,  Upcala,  Stockholm,  Copenhagen, 
BruBBels,  Berlin,  Leipeic,  Breelan,  Marburgh,  Prague, 
EremamuoBter  and  Cracow. 
VI.  1841.    Feb.!?.   6  16,  MaiatPetereburgh. 
E  SG,  Max.  at  Upaala. 
G  SO,  Max.  at  Copenhagen,  Berlin,  Oottiogen,  Leipuc,  Bnelan 

and  Prague. 
E  SG,    Max.  at  Breda,  BmaMlK,  QeneTa  and  Milan. 
TS.  1841.    Maf  3&  14    6  to  10,  Max.  at  Breda  and  £remsioiiaHter. 

14  10,  Max.  at  TJpaala,  Stockholm,  Chriitiania,  Oopeiiliag«a, 
,  Dublin,  (Mttiogen,  Leip^c,  KmImi,  Ibruaeb,  Prague, 

Marburg.  Craoow  and  Milu. 
li.  1B41.     Ang.  Si.  10  46,  Max.  at  Peterabutgh. 

10  GS,  Max.  at  Stochhohn. 

11  0,  Max  at  Upeala  and  Chmtiania. 

11    6,  Max  at  Copenhagen,  Breda,  Berlin,  Qottingen,  Leipuc, 
Breslau,  Prague,  Cracow,  Enunamuneter,  GeneTi  and 
Milan. 
74.  1841.    Ang.  !7. 1£  40,  Hin.  at  Chrittiania. 

15  46,  Hin.  at  Upsala,  .'Stockholm,  and  Oopenhagen. 

IS  GO,  Min.  at  PeterBburgh,  Berlin,  Oottingen,  Leipeic,  Bretlaa 

and  Cracow. 

IE  56,  Hin.  at  HakcrstonD,  Breda,  Prague  and  Ereieanina«l«r. 

7E.  1841.    Ang.SI.  13  10,  Max  at  Feterabureh.  Upeala,  Stockholm,  Chriatiaoia, 

CopenhageD,  Makeretoun,  Berlin,  Breda,  OSttingen, 

Leipaie,  Breslau,  Prague,  Cracow,  Geneva  and  Muaa 

76.  IS4I.    Not.  81.    B  40,  Max  at  Peteraburgh  and  Stockholm. 

B  46,  Max.  at  UpwUa.  Chmtiania,  Berlin,  Breda,  GSttiii{en, 

Leipeic.  BreBlau,  Prague  and  Cracow. 
8  60,  Max.  at  Makeretoun  and  Bnuealt; 
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The  foUowing  table  ehova  the  Utitade  and  loogitade  of  the 
places  mentioiiea  in  the  preceding  catalogue. 


■UtlM. 

L.ttt.<.. 

GtHBiHah. 

BUtiM 

I^Ufd.. 

■^sss- 

Prt«,b»rgh. 

69°  68' 

SO"  18' a 

Leifxic, 

61"  SO' 

Igo  28'  E. 

eg  Bi 

10    44 

61       6 

17       S 

Vpmi^     ■ 

6s  ei 

17  8a 

Freiberg, 

60  ee 

18    «0 

69    80 

18     4 

60    61 

4    S9 

as^ 

66    40 

1!    SG    R 
S    81    W. 

?^- 

60    48 
60     6 

14    S6 

68    Bfl 

20   46    B. 

Craoov, 

60      8 

19    68 

61    SS 

0    6S   SL 

Hrfdalbarg, 

49.  88 

8    4* 

Dublin, 

68    tS 

«    SO   W. 

49    !1 

10    68 

Bwlin, 

62    80 

18    24  B. 

48     8 

HiW«, 

es    4 

4   19 

48     8 

14     8 

Bred., 

SI   u 

4   41 

OeD«n, 

46    11 

6      « 

OdttingM, 

61    81 

8   67 

Milu, 

46   38 

V    IS  R 

61    !8 

0     0 

The  following  table  ahowB  for  each  station  ia  hov  many  casea 
the  mttdmam  deriatjon  of  the  magnetic  needle  occurred  earlier 
than  at  Gottingen ;  in  how  man^  oaaes  it  occurred  at  the  same 
instant  as  at  Qdttingen ;  and  in  how  many  cases  it  occurred 
later  than  at  GSttiogen. 

JTasimMM  imiatum  of  iS*  f»«gtiM^efittiiA. 


EhUk. 

WmMtr 

LU«. 

EuUn. 

M>^ 

lOK. 

Petenburgh, 

9 

8 

2 

Uonkb, 

8 

so 

8 

0 

1 

Dp~K      ■ 

87 

I 

H^e. 

0 

4 

0 

Bred., 

OoptDhagra, 

Bn»«d., 

Seebwg, 

1 

Mwborg. 

0 

ai 

AHoiB, 

8 

AngBborff, 

0 

Berlin, 

8« 

Sewn, 

0 

Leipric, 

89 

Uil»l, 

0 

$0 

0 

Fr«ibenf, 

» 

Dublim 

1 

» 

0 

P~p«.. 

13 

From  this  table  we  perceive  that  at  most  of  the  stations,  the 
maximum  deriation  generally  occurred  simoltaneoasly ;  that  ia^ 
mthin  a  period  of  five  minatea,  for  Uus  is  the  interval  of  time 
between  the  observations.  But  at  some  of  the  stations  the  max- 
imum generally  occurred  earlier  than  at  Oottingen,  while  ait 
others'  it  gener^y  occurred  later  than  at  GcJttingen.  If  we  draw 
through  Gottingen  a  great  circle  of  the  earth  running  firom  N. 
60°  W.  to  S,  60  E.,  it  will  divide  the  stations  in  such  a  manner, 
that  at  all  those  on  the  N.E.  side  of  this  line,  the  maximiim 
occurs  earlier  more  frequently  than  later;  while  at  all  those 
on  the  S.W.  side  of  it,  the  maximum  occurs  later  more  frequently 
than  earlier.  We  may  then  conclude  that  the  maximum  devia^- 
ation  of  the  magnetic  needle  advances  progressively  like  a  wave 
over  the  earth's  snrfoce ;  and  that  the  direction  of  its  motion  ia 
nearly  from  N.E.  to  S.W. 
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The  following  table  ahows  for  each  station  in  how  many 
oases  the  minimum  deviation  of  the  magnetic  needle  ocoarrea 
barlier  than  at  Gdttingen ;  in  how  many  caaee  it  oocnrred  at  the 
same  inatant  as  at  G6ttiQgen ;  and  in  how  many  oases  it  occoned 
later  than  at  Gottingen. 

Mlniamm  deviaium  of  llit  magjutit  tut£t. 


KnHK. 

^1^ 

Lain. 

t-Om. 

Utv. 

Petawbnrgb, 

7 

S       Heidellwg, 

0 

0 

0 

11 

[Jp«K     ' 

11 

VI 

14 

4 

1        H>pMv 

[»pa>h.g«. 

16 

8      bS^ 

la 

Saebuig. 

0      B««ta, 

Alton^ 

1 

0      MKbniF. 

BerliD, 

SI 

0      Angebntg, 

ss 

0 

» 

S4 

Fi«lb«g. 

4 

0       Makeirtoan, 

0 

9 

Pnw«.' 

0 

11 

B       QiteawvA, 

We  perceive  from  these  obeervatioiiB  that  the  progress  of  the 
mognetio  minima  was  nearly  in  the  same  direction  as  that  of  the 
magnetic  maxima.  We  may  draw  a  great  drde  throng  Gdt- 
tingen in  sQch  a  manner  that  at  ereiy  station  on  the  NJ!.  aide 
of  this  line,  the  minimum  ocoQis  earlier  more  freqaently  than 
.  later;  while  at  all  those  on  the  S.W.  side  of  this  hne  (without 
any  important  ezceptioQ),  the  minirrmtn  occurs  later  more  ire- 
5uentl;y^  than  earlier.  This  line  mna  from  N.  62"  W.  to  S.  62°  E, 
indicating  progress  in  a  direction  from  N.  28°  E.  to  S.  28°  W. 

We  thus  see  that  the  average  prc^;Teas  of  the  maxima  and 
minima  was  yeiy  nearly  in  the  same  directioo ;  and  if  the  aver- 
age direction  for  either  of  these  dasses  of  waves  is  constant,  it 
is  probably  the  same  for  both  Qi  them.  We  may  therefore  com- 
bine both  maxima  and  minima  in  the  same  table,  and  we  shall 
obtain  the  following  resnlt 

Bxtnau  dtai^im*  of  th*  magneHe  iiMSt. 


Eulin. 

b^. 

LUv. 

Y^,. 

I'UI. 

le 

10 

6 

Uudelbog, 

0 

s 

0 

ss 

28 

luSo. 

8 

1 

Hapia, 

8 

kipob^po. 

IS 

S 

Br«t., 

2 

0 

4 

0 

Harburg, 

87 

1 

4 

•ip*! 

67 

s 

8 

>»Un 

60 

s 

>eiberft 

18 

0 

^aa>w. 

18 

4 

16 

P™«W 

S8 

s 

< 
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It  is  not  improbBble  that  the  line  "vrbiak  dividea  Hia  stationB 
at  vhioh  the  extreme  deviationfl  of  the  magnetio  needle  graie- 
nllr  ooooired  eariier  than  at  Qot^go^  from  those  stationa  at 
wfaioh  the  exizemes  generally  oooorred  later  than  at  QiHHagea, 
diflbni  oonaiderablj  from  a  great  circle,  ol  the  earth ;  but  if  ire 
regard  it  aa  an  arc  of  a  great  cirole,  then  its  direction  most  be 
from  aboat  N.  62°  W.  toS.  62°  E.,  indicating  a  progress  of  the 
electric  ware  from  N.  28°  E.  to  S.  28°  W. 

It  was  stated  on  page  S26  that  Mr.  C.  Y.  Walker,  from  a  dis- 
cnflBion  of  the  obaerratioas  on  the  lines  of  tel^raph  in  England, 
has  arrived  at  the  conclusion  that  in  the  S.E.  part  of  England 
there  is  a  stream  of  eleotricitj  drifting  across  the  coontiy  fr(»n 
N.  42°  E.  to  S.  42°  W.  We  have  now  found  that  the  irregular  de- 
flections of  the  magnetic  needle,  which  are  so  remarkable  during 
auroral  displays,  do  not  occur  everywhere  simultaneouslj,  bat 
are  generallypropagated  over  the  surface  of  Europe  in  a  dir^tiiMi 
from  N.  28°  E.  to  S.  28°  W.  It  is  poasible  that  a  more  extended 
series  of  obscrrationB  would  show  that  these  two  directions  are 
identically  the  same ;  but  it  is  not  improbable  that  the  direction 
in  England  is  somewhat  different  from  that  in  Central  Europe. 

The  time  of  greatest  and  least  deflection  at  Dublin  is  on  an 
average  fire  minutes  later  than  at  Odttingen.  "Sow  Dublin  is 
situated  222  nules  from  the  great  circle  above  mentioned,  pass- 
ing through  Gtittingen,  indicating  a  progress  of  the  electric  wave 
of  about  2700  miles  per  hour.  The  time  of  the  extreme  devia- 
tions at  TJpsala  is  on  an  average  three  and  one>third  minntes 
earlier  than  at  G^ttingen ;  while  Upsala  is  situated  644  miles 
frx}m  the  great  drcle  above  mentioned,  indicating  a  prepress  of 
the  electric  wave  equal  to  11,000  miles  per  hour.  If  we  make 
a  like  comparison  for  each  of  the  other  stations,  we  shall  obtain 
velocities  very  unequal  in  amount  We  thus  perceive  the  diffi- 
culty of  determining  the  average  rate  of  progress  of  the  electric 
wave.  Sometimes  tEe  obeervations  may  he  explained  by  su^mjs- 
ing  a  single  broad  current  of  electricity  flowing  over  Europe  from 
N.E.  to  S.W.  as  in  the  case  of  Noa.  10,  23,  24,  26,  28,  86,  46, 
66,  6^  71,  etc.  Occasionally  the  progress  appears  to  be  mainly 
from  S.W.  to  N.E.,  as  in  the  case  of  Nos.  58  and  70. 

At  other  times  the  effect  takes  place  simultaneously  from  Up- 
sala to  Milan,  or  at  least  within  a  period  of  Ave  minutes,  as  m 
the  case  of  Nos.  6,  7,  9,  11,  12,  13,  14,  19,  20,  29,  31,  eta 

At  other  times  it  seems  necessary  to  admit  tjie  existence  of 
several  currents  moving  in  different  directions,  and  probably 
with  unequal  velodties,  as  in  the  case  of  Kos.  16,  87,  88,  4^ 
46,  60,  61,  64,  57,  62,  74,  etc 

Of  the  seventy-six  cases  of  magnetic  disturbance  contained  in 
thd  preceding  catalogue,  thirty-three  occurred  on  dimi  when  an 
aurora  was  recorded  at  some  one  of  the  stationa.    Some  of  the 
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defleotiona  of  the  magnetio  needle  here  recorded,  were  caused  bj 
the  electric  correats  which  prevail  during  the  presence  of  auro- 
ras ;  while  others  ocoorred  when  no  aurora  was  noticed.  During 
the  presence  of  an  aurora,  the  magnetio  defieotions  are  greater 
than  when  there  is  no  aurora ;  but  the^  all  seem  to  follow  the 
same  law  of  progress,  with  perhaps  this  exception,  that  during 
auroras  there  is  an  unusual  nmnber  of  oases  in  which  there  is 
the  appearance  of  several  currents  moving  simultaneoosly  in 
different  directions.  The  following  is  the  list  of  aaroras  corres- 
ponding to  dates  in  the  catalogue. 

18ST.  Aug.  81.  10*  v.v.    ChritUaniK.    81i|^t  snrorau 

1687.  Not.  IS.  a|*.    Ed^IbikL    Bright  innin  ^th  itnuun  rMdui^  to  lb*  Hoith. 

KoT.  IS-18.    BritlwDt  Rmoni  of  a  nddiah  colw  Man  Utrongbont  Fnnee. 

Not.  is.    Bngland.    Bain. 

Not.  14.     England.    Bro&d  patdiM  and  ftreuiiBn  of  a  fiBir  red  color. 

Not.  It.  llt*-lSl*.    Ohrit^ida.    Aurora  of  an  intanae  enaaan  oolor. 
ISSB.  Jan.  iS.  si^-10*.    St  Petenbnrsh.    Annnrn. 
less.  March  80.     Sli^lO*.    iJL  Peterabnrgfa-    Aorora. 
16SB.  Not.  U.  10*.    CSnistlRiita.    A  flamtng  sororal  nth  about  10*  altHnde. 
ISSe.  Feb.  Bl.  ai*.    CbriatuniB.    AoTora  radiiting  towanb  Uw  Miiith. 
1639.  Ai«.  8a  B*-S*.    St.  Feterabowli.    Aorora. 
184a  Aug.  28.  10*.    Christiama.    S%ht  aorora. 
1841.  Ang.  ST.  e*-18*.    Cbriatiaiua.    Slight  aurora. 

Daring  the  aurora  of  Sept.  2,  1859,  tlie  disturbance  of  the 
ma^etic  needle  was  very  gr^at  at  Toronto,  Qreenwich,  Brussels, 
Fans,  Home,  Chriatiania,  St.  Peteisburg,  Catberinenbnrg,  Nert- 
chinak,  and  Barnaul,  but  the  observationB  are  not  reported  with 
Bufficient  frequency  to  enable  us  to  trace  satisfactorily  &e  pro- 
gress of  any  single  wave. 

At  Rome  the  greatest  easterly  deflection  of  the  needle  is  said 
to  have  taken  place  Sept.  1st,  at  7^  20™  A.  H.  Otittingen  time. 
At  Petersburgh  it  took  place  at  7^  48'^  A.  K.  Gottingen  time ;  and 
at  Gather]  nenburg,  Xertchinsk  and  Barnaul,  it  certainlT  took 
place  within  an  hour  of  the  same  instant ;  it  being  impossible  to 
determine  the  coincidence  more  closely,  for  the  oDservations  at 
these  three  places  are  only  given  at  interrals  of  one  hour. 

N«v  Haren,  B«ptemb«r,  1861. 


AbT.  yx  w  M, — On  the  evidence  famWted  by  PhotOffjx^y  at  to 
the  nature  of  the  tnarkingt  on  the  Pleurot^ma  AngiMtum;  hj 
Pro£  O.  N.  EooD,  of  Troy,  New  York. 

It  is  well  known  that  the  delicate  markings  on  this  infusorial 
shell  have  been  diligently  studied  by  microeoopists  fbrmore  than 
ten  years,  still  the  form  of  the  dota  is  made  a  subject  of  dispute, 
ooe  par^  maintaining  it  to  be  hexagonal,  while  tneir  antagonists 
insist  that  it  is  circular.  Photography  has  been  called  upon  to  aid 
in  a  settlement,  and  photographs  of  this  shell  were  obtained  by 
Hr.  Whenam,  which  distinctly  exhibited  the  heicagoiud  stmotaiv. 


886    O.  iV,  Rood  on  Markings  of  PUurotigma  Angvlahan. 

WithoQt  taking  any  partioalar  interest  in  the  coDtroversy-,  I 
have  devoted  some  time  to  ^hotograpliing  tiiia  test  object,  aad 
hsTO  lately  succeeded  in  obtaining,  by  the  method  indicated  in 
my  aitide  in  the  September  No.  of  this  tToumal,  a  fine,  intense, 
eharp  negatiTe,  magnified  1000  diameters. 

Almost  the  whole  shell  was  neailj  in  focns,  a  large  portioit 
being  in  very  accurate  focus.  When  this  negative  was  exam- 
ined Dy  the  microscope,  the  dots  were  seen  to  be  distinctly  dr- 
euiar,  and  well-defined ;  by  the  aid  of  photography  an  enlarged 
and  sharp  negative  was  obtained,  (magnified  7000  diaxoeteis) 
which  yi^ded  good  prints  on  paper,  showing  the  markings  to  be 
circular. 

The  dots  in  these  negatives  were  not  nniformly  shaded  bat 
presented  an  appearance  like  that  seen  in  the  diagram,  fig.  1. 
Furthermore,  altnoogh  the  interior  dark  circle  seemed  to  i, 
the  eye  uniformly  duJc,  this  was  not  actually  the  case,  as  ^^^ 
was  demonstrated  by  copying  the  negative  with  the  ca-  ^^P 
mera  and  varving  the  time  of  exposure,  when  it  became  ^^^ 
evident  that  the  deposit  of  silver  grew  regularly  denser  from  the 
imvamfereQce  to  the  centre  of  these  little  circles ;  thns  g, 
in  this  process  positive  prints  on  glass  were  obtained  by  ^^ 
the  camera  presenting  the  appearance  roughly  indicated  ^^B 
in  fig.  2.  ^^ 

Mr.  Whenam  states,  that  he  has  ascertained  by  a  y,,  that  the 
markings  on  Uiis  test  object  are  due  to  spherical  particles  of 
qoartz ;  it  would  appear  that  the  results  here  detailed  &voi  this 
view. 

As  will  readily  be  comprehended  Inr  photographer^  the  deU- 
cate  shading,  which  has  been  described,  though  veiy  distinct  on 
glass,  cannot  fie  seen  in  prinia  on  paper,  for  eiuctly  the  same  rea- 
son that  the  delicate  shades  in  ambrotypes  are  lost,  when  ao 
attempt  is  made  to  obtain  prints  on  paper  from  them. 

The  production  of  hexagonal  markmgs,  which  are  often  obtain- 
ed, is  probably  due  to  a  slight  defect  in  the  focal  adjustment,  aa 
well  as  to  a  shght  inequality  in  the  oblique  annular  illomination. 

The  following  is  an  instructive  experiment:  in  a  plate  of 
brass  a  large  number  of  circular  holes  are  drilled,  ^eir  disposi- 
tion, &o.  being  similar  to  that  of  the  circular  dots  on  the  shell 
in  question ;  l£e  plate  is  then  carefdlly  blackened.  In  my  ez- 
penment  the  plate  was  a  copy  of  an  enlaiged  negative.    The 

Slate  thus  patiently  prepared  is  placed  before  a  bright  light  and 
le  photographic  camera  leveled  at  it,  a  distance  being  selected 
such  that  small  images  of  the  circular  holes  are  obtained.  The 
full  aperture  of  the  lens  should  be  employed. 

By  varying  the  focaJ  adjustment  of  the  camera  slightly,  ^lese 
tros  circles  become  converted  into  tolerable  hexagons,  rhombs, 
or  triangles,  the  latter  being  less  distioctly  markecT than  the  two 
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AIbo,  by  alteriog  the  fbous,  an  apparent  reTersal  of  the  lights 
and  shades  takes  place,  the  poaitions  of  the  bright  circular  dots 
being  seemioglj  occnpied  by  dark  dote:  thie  is  caused  by  the 
ezpansion  of  the  thicker  portions  of  the  dark  spaces  between  the 
circles,  and  bo  far  aa  I  can  judge,  with  the  means  at  my  command, 
the  reversal  of  the  lights  and  shades  in  the  dots  on  this  test  ob- 
ject examined  by  the  microscope,  under  the  imperfect  focal  a^jnst- 
ment,  is  dae  to  the  same  cause,  and  is  more  apparent  than  real. 

As  it  is  impracticable  to  publish  prints  from  these  negatives 
in  tiifl  Journal,  samples  will  be  sent,  on  application  by  letter,  to 
thora  who  may  be  particularly  interested  in  this  subject. 

1^,  September  Tth,  ISfll. 


Abt.  'SiXSNlll.—  Waterglius;  by  J.  M.  Obdwat. 
(Cootioned  from  ptg*  ISS.] 


I^rmertiea. — Like  some  other  substances  whose  constituents 
unite  m  a  seriea  of  proportions,  the  alkaline  silicates  are  rather 
trying  to  those  who  would  8C|uare  everything  to  exact  atomic 
ratios.  There  are  no  £zed  pomta  certainly  known  by  which  we 
may  make  out  a  set  of  exact  combinations,  the  intermediate 
cotiipouuda  being  considered  aa  mixtures.  Hence,  though  it  is 
Bometimes  convenient  to  speak  of  sesquisilicates,  biailicatea,  and 
so  on,  these  terms  are  to  be  looked  upon  as  only  approximative 
and  analogical.  It  may  be  allowable,  in  order  to  convey  to  the 
mind  a  more  definite  idea  of  all  such  products  of  indefinite 
union,  to  express  their  composition  in  equivalents  rather  than  in 
percentages  of  the  constituents,  and  yet  re&ain  from  ianciful 
groupings  into  rational  formulas. 

Fused  waterglass  is  little  acted  on  by  cold  water,  but  when 
pure  it  disaolvea  without  much  difficulty  in  water  kept  continually 
boiling;  though  the  solution  goes  on  slowly  and  so  evenly  that 
bits  retain  to  tne  last  their  exact  original  form,  the  sharp  angles 
even  not  being  rounded.  So  gradual  is  the  diminution  of  the 
particles  that  one  unaccustomed  to  the  article  would  suppose, 
after  a  few  minutes  boiling,  that  solution  was  not  taking  pace. 
In  &ct,  an  expert  chemist  oace  reported  a  certain  sample  of  pure 
bisilicate  of  soda  to  be  insoluble.  Yet  I  found  that  forty-five 
minutes  boiling  of  the  same  silicate,  in  the  same  state  of  division, 
caused  the  last  particles  to  disappear. 

When  solutions  are  wanted  day  after  day,  it  saves  much  time 

and  fuel  not  to  try  to  dissolve  completely  any  given  quantity  in 

a  particular  amount  of  water,  but  always  to  keep  an  excess  of 

the  coarsely  ground  silicate  in  the  kettle  and  boil,  with  ftequeat 

Ak.  Joui.  Sol— Sacoim  SKam,  Voi.  XXXII,  No,  OS.— ITot.,  1801. 
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Btlrring,  till  the  liquor  scqairea  a  aufficient  strength  aa  shown  by 
the  hydrometer.  If  the  solution  is  dipped  out  hot,  either  the 
kettle  muat  be  immediately  filled  again  with  hot  water,  or  the 
glass  also  must  be  taken  out  and  held  back  till  the  water  becomes 
hot,  otherwise  the  silicate  is  apt  to  stick  together  and  adhere 
most  obstinately  to  the  bottom  of  the  kettle. 

When  a  waterglass  contains  a  greater  proportion  of  silica  than 
ia  needed  to  conatitnte  a  bisilicate,  its  solution  is  the  work  of 
many  hours.  And  silicate  of  aoda  is  somewhat  harder  to  dis- 
solve than  a  corresponding  silicate  of  potash.  Aa  the  relative 
amount  of  silica  ia  increased,  the  preciae  point  at  which  the  pro- 
duct  ceases  to  be  integrally  soluole,  haa  never  yet  been  ascer- 
tained. Fuchs  speaks  of  his  original  potaah  glass, —^aSu, — as 
being  entirely  soluble.  A  monoailicate  ia  readily  taken  op  by 
water  at  less  than  the  boiling  heat 

As  waa  before  mentioned,  the  solubility  of  any  silicate  ia  mnch 
impaired  by  the  presence  of  earthy  impuritiea ;  and  hence  a  sand 
which  contains  clay,  mica,  feldspar,  lime,  or  oxyd  of  iron,  is  un- 
suitable for  the  manufacture  of  waterglass.  When  a  product 
80  contaminated  is  treated  with  boiling  water,  the  earths  and 
metallic  oxjds  are  mostly  left  behind  aa  compound  silicates; 
and  if  aulphida  are  present,  a  part  of  the  iron  remains  in  the 
state  of  sulphuret,  giving  a  blactiah  color  to  the  sediment.  But 
theae  foreign  matters  are  not  left  wholly  undissolved,  for  water- 
glass  has  the  power  of  taking  up  small  quantities  of  most  oxyds, 
and  the  solvent  power  increases  with  the  strength  of  the  solu- 
tion; 80  that  a  liquor  which  ia  slightly  turbid  while  weak,  may 
become  quite  clear  by  concentration,  and  on  the  other  hand  thia 
clear  atrong  liquid  is  rendered  turbid  again  by  large  dilution. 
If  iron  is  contained  in  the  ori^nal  materials,  or  if  the  melted 
mass  is  stirred  with  iron  tools,  or  if  the  solution  is  effected  in  an 
iron  kettle,  iron  can  be  detected  in  the  perfectly  transparent  fil- 
tered liquid ;  and  I  have  never  yet  succeeded  in  finding  any 
means  of  getting  entirely  rid  of  this  contamination.  Changing 
protoxyd  into  peroxyd  ia  of  no  avail,  and  an  alkaline  Bulphid 
throws  down  only  a  part  of  it  From  dry  silicate  of  soda  col- 
ored with  manganese,  I  have  obtained  a  decidedly  pink  liquid 
by  boiling  with  water  and  filtering.*  When  a  few  drops  of  a 
weak  solution  of  a  metallic  salt  are  added  to  waterglasa  and  the 
whole  ia  well  agitated,  the  precipitate  first  formed  will  mostly  or 
entirely  disappear.  A  liquid  silicate  thus  takes  up  no  inconsid- 
erable amount  of  the  oxyds  of  iron,  zinc,  manganese,  tin,  lead, 
copper,  and  mercury.    With  protosulpbate  of  iron  and  silicate  of 


*  Enhlmtmn  meationa  a,  nlabla  donU«  iilicate  of  potaab  and  mugaiMaG.  "  CfA 
noe  nuitidra  vitceuw  d'no  tiolet  lottai,  qui  doooo  dim  duaalutian  bruw."  *  L'«zid« 
de  oobolt »  combine  maial.  man  ea  plug  p«tit«  qnutiU,  ftT«e  b  iilicate  d«  piitlMi " 
— iKJiMfuoCion,  Sme  edition.  Pari*,  ISSS,  p.  II. 
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soda  well  shaken  in  a  bottle  partly  full  of  air,  and  ailervards 
filtered,  I  have  obtained  a  very  deep  blue  solution.  Waterglass 
saturated  in  the  same  way  with  zinc,  after  a  while  deposits  the 
zinc  SAain,  or  even  coaKulatea  into  a  gelatinous  mass.  Zincate 
of  soda  mixed  with  cold  silicate  at  first  shows  no  change,  but  a 
precipitate  forms  very  soon.  In  like  manner  aluminate  and  glu- 
cinate  of  soda  speedily  cause  a  precipitation.  But  mangnnat^ 
Btannate,  and  chromate  produce  no  alteration.  BoUey*  ob^rved 
some  years  ago  that  even  lime,  magnesia,  and  baryta  are  slightly 
soluble  in  waterglass. 

Thus  we  see  that  silica,  though  it  has  no  neutralizing  power, 
exhibits  some  reactions  which  go  to  vindicate  its  acid  nature. 
But  its  chemical  activity  is  more  distinctly  shown  when  earthy 
or  metallic  protoxyds  in  the  state  of  hydrates  are  mixed,  in 
equivalent  quantities,  with  dissolved  waterglass.  In  most  such 
oases  there  is  a  speedy  coagulation  and  the  viscosity  of  the  sili- 
cate is  destroyed.  The  effect  is  very  striking  when  we  stir  milk 
of  lime  into  a  tolerably  strong  solution  of  waterglass.  The 
mixture  almost  immediately  thickens  or  'sets,'  and  it  becomes 
crumbly,  if  the  stirring  is  forcibly  kept  up.  In  solutions  too  di- 
lute to  set,  the  silicate  of  lime  forms  an  exceedingly  bulky  pre- 
cipitate. And  here  it  may  be  remarked  that  the  recommenda- 
tions which  bavB  sometimes  been  made  for  recovering  caustic 
potash  or  soda  from  the  soluble  silicates  by  adding  lime,  must 
have  been  given  apriori  and  not  after  actual  experiment.  For 
the  resulting  silicate  of  lime  is  so  voluminous  and  retentive  of 
liquor,  that  the  separation  of  the  alkali  by  filtration  or  washing 
is  utterly  impracticable.  The  extraction  can  be  effected  only  by 
drying  down  the  mixture  and  then  lixiviating  the  dehydrated 
mass. 

Litharge,  when  ground  exceedingly  fine  with  water,  coagulates 
a  silicate,  but  does  not  entirely  destroy  the  toughness,  especially 
of  silicate  of  potash. 

The  anhydrous  oxyds  of  zinc,  mercury,  and  copper  may  be 
mixed  with  waterglass  without  producing  any  apparent  change, 
but  there  is  reason  to  suppose  that  a  union  takes  place  in  the 
course  of  time.  The  same  is  true  of  the  hydrates  of  the  sesqni- 
oxyds  of  iron,  aluminium  and  chromium. 

Of  course  most  earthv  and  metallic  salts  effect  a  double  de- 
composition when  mixed  with  alkaline  silicates,  and  generally  a 
thickening  of  the  whole  mass  very  soon  ensues.  But  sulphate 
and  carbonate  of  baryta  seem  to  be  without  action ;  and  so  does 
fiaorid  of  calcium.  Most  of  the  lime  salts  however,  whether 
soluble  or  insoluble,  are  particularly  energetic  in  their  operation.f 

*  Kopp  and  Will'i  Jahraibfricht  fiir  1868.  p  Ha 

f  Pelouie  Mjs  tbnt  areti  common  glaiw  i>n  being  boiled  with  falpbtle  of  lime, 
vicMs  DO  inconiiiilFrabte  knuouut  of  lulphutd  of  uda. — Leibig  and  Kopp'a  Jabiet- 

bericbt  for  180B,— p.  ana. 
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Oarbonate  of  lime  does  not  produce  any  decided  change,  yet 
when  it  ia  boiled  with  a  very  eiliciooa  silicate  it  becomes  flooca- 
lent,  showing  that  there  ia  a  partial  exchange  of  oonBtituentB. 

The  basic  carbonates  of  zinc  and  magnesia,  and  the  carbonates 
of  lead  and  manganese  produce  an  immediate  coBgnlation.  The 
oarbonates  of  ammoDi&  and  the  bioarbonates  of  potash  and  soda, 
by  virtue  of  their  weakly  bound  carbonic  acid,  cause  an  instao- 
taneous  thickening  in  strong  Bolutions  of  the  silioatee. 

A  highly  ailicious  waterglass  ff-vea  precipitates  with  the  alka- 
line carbonates,  acetates,  tartrates,  phosphates,  nitrates,  snlphatee^ 
and  chlorids,  the  exact  nature  of  which  has  nerer  yet  been 
sscertained.  But  the  bisilcatee,  as  well  as  those  still  more  alka- 
line, are  not  affected  by  carbonate,  tartrate,  nitrate,  or  sulphate 
of  soda;  while  sesqnisilicate  of  soda  is  troubled  only  by  a  veiy 
strong  solution  of  chlorid  of  sodium.  The  precipitate  with 
chlorid  of  sodium  in  any  case  appears  to  be  a  double  combinatioa 
of  silicate  and  chlorid,  which  ia  insoluble  in  water,  but  is  readily 
decomposed  by  an  acid.  It  is  opaque  and  very  Tolnmicoo^ 
though  after  being  washed  and  dnea  it  is  found  to  amount  to 
only  a  small  proportion  of  the  quantities  mixed. 

Ammonia  salts  throw  down  the  silica  from  a  strong  solutioB 
of  waterglass,  while  the  ammonia  is  set  fVee,  silicate  of  ammonia 
being  a  compound  apparently  incapable  of  more  than  a  moment- 
ary  existence  under  the  ordinary  pressure  of  the  atmosphere^ 

When  a  dilate  acid  ia  added  to  a  weak  solution  of  a  silicate 
there  is  no  immediate  precipitation  of  silica,  but  after  some 
hours  the  whole  gelatinizes.  With  eulphnric  acid  the  coagula- 
tion comes  on  soon;  but  with  ohlorhydric  acid  the  change  is  de- 
layed a  long  time,  and  the  mixture  may  sometimes  even  be 
heated  and  partially  evaporated  and  still  remain  liquid. 

Alcohol  and  wood  spirit  precipitate  the  silicates  as  such,  even 
when  the  solutions  are  very  weak.  Fuchs  recommends  as  a 
good  means  of  purifying  potash  waterglass  and  obtaining  it  in  a 
nearly  solid  state,  to  mix  a  strong  solution  with  one-fourth  its 
volume  of  rectified  spirit  of  wine.  The  precipitate  is  at  first 
bulky  and  opaque,  but  by  standing  a  day  or  two  it  contracts  and 
becomes  firm  and  transparent  He  says  further  that  "soda 
waterglass  is  not  at  once  perfectly  precipitated,  like  potash 
waterglass,  by  rectified  spirit  of  wine,  out  is  only  changed  tt>  a 
slimy  mass;  if  ii  ia  not  perfectly  saturated  witn  silica  and  ia 
somewhat  diluted,  it  either  gives  no  precipitate,  or  gives  one 
only  after  some  time,  whereby  it  can  be  easily  recognized  and 
distinguished  from  potash  wateiglass."  Mv  own  experiments  on 
precipitation  by  alcohol, — the  details  of  wnich  must  be  reserved 
for  a  future  paper, — show  that  this  statement  ia  much  too  broad. 
For  silicate  ot  soda  ia  thrown  down  even  more  readily  and 
completely  than  silicate  of  potash.  The  deposit  is  always  softer, 
indeed,  than  that  from  a  corresponding  potash  compound,  but 
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while  it  is  sometimes  in  the  liquid  state,  ander  other  circnm- 
stances  it  may  constitute  a  firm,  almost  solid  masa.  And  on 
the  other  hand,  a  pretty  alkaline  potash  silicate  may  be  precipi* 
tated  in  the  fluid  form.  These  products  usually  contain  about 
fifty  per  cent  of  water,  and  are  somewhat  less  alkaline,  and 
considerably  freer  from  foreign  salts  than  the  silicatee  ftom  which 
they  have  men  derived.  And  in  most  oases,  they  dissolve  read- 
ily in  cold  water. 

Very  few  combinations  of  silica  and  alkalies  have  been  found 
capable  of  ciystallization,  Fritzschs*  obtained  the  sesqaibasio 
silicate  of  soda  in  the  form  of  rectangular  prisms  of  the  compo- 
aition  Saa  Sis  827 ;  also  the  same  salt  under  another  form  with  16 
eqs.  of  water.  And  Yorkef  mentions  crystals  containing  21 
eqs.  of  water.  Fremy^  reports  the  singular  compounds  K4  Big  +Aq. 
and  Sb4  ftj  flag  to  be  easily  crystallizable,  and  he  thinks  the  lat- 
ter was  what  Fritzsche  really  produced.  Freiny§  also  speaks  of 
the  soluble  triailicates, — SSij  +Aq-  and  ti%  Big  fijo, — as  crystalli- 
zable.  The  details  of  his  researches,  however,  have  not  been 
pabliahed,  and  we  know  not  on  what  grounds  he  makes  a  state- 
ment 80  much  at  variance  with  what  the  character  of  the  other 
acid  silicates  wonld  lead  us  to  expeoL  For  nothing  between  the 
tnouosilicates  and  the  trisilicates  shows  the  slightest  disposition 
to  assume  the  cirstalline  form.  On  the  contrary,  as  the  relative 
,  proportion  of  acid  is  increased  beyond  a  sesquibasic  silicate,  the 
product  takes  on  an  increasingly  gummy  or  viscous  character. 
And  one  of  the  most  important  properties  of  true  waterglaas  is 
its  adhesiveness, — a  quality  whicn  it  possesses  in  a  degree  not 
approached  by  any  other  inorganic  substance.  In  this  respect 
mhcate  of  soda  somewhat  surpasses  silicate  of  potash ;  for  wnen 
the  soda  silicate  is  boiled  down  till  it  begins  to  adhere  to  the 
bottom  of  the  dish,  it  still  remains  a  strongly  cohesive  liquid. 
While  silicate  of  potash  similarly  treated,  is  fiuid  and  glutinous 
at  first,  but  in  the  course  of  a  day  or  two,  becomes  a  slightly 
tenacious  jelly.  With  the  exception  of  this  last  trifiing  change, 
solutions  of  waterglass,  of  whatever  strength  they  may  be,  if 
kept  from  the  air  and  from  frost,  remain  unaltered  for  years. 
When  they  are  exposed  to  intense  cold,  a  part  of  the  water 
freezes,  bat  reunites  on  thawing. 

When  a  concenbated  silicate  is  spread  out  so  as  to  present  a 
large  surface  to  the  fur,  it  very  gradually  dries  and  becomes  nn- 
impressible,  but  does  not  part  with  all  its  water  and  acquire  a 
stony  hardness  except  as  the  alkali  becomes  carbonated.  Fnchs 
found  an  air  dried  potash  watei^glass  to  contain  twelve  per  cent 
of  water.  This  must  have  been  extended  in  very  thin  layers, 
for  a  stratum  of  bisiloate  of  potash,  about  a  quarter  of  an  inch 

*  Benelius.  TtbIM  de  Chimie,— Ed.  Fran^iu,  te,  ill,  p.  SSS. 

t  Eopp  luid  Will's  Jahretbericht  Ibr  1607,  p.  1112. 

t  ComptM  BsndiM^  xUii,  p.  IMS.  8  U.  P-  "*?- 
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in  thickness,  whioli  I  left  on  paper  in  a  very  dry  loft  for  moro 
than  two  years,  etill  reUJoed  29  per  cent  of  water  and  was 
capable  of  oending  under  a  steady,  protracted  pressure. 

To  expel  the  last  portions  of  water  directly,  requires  a  heat 
approaching  to  redness ;  and  the  pu^Tt  dehydrated  mass  is  no 
loDger  entirely  soluble  in  water.  Fucbs  attnbutes  the  passive- 
sess  of  the  silica  in  this  case  to  the  absorption  of  carbonic  acid  in 
drying  down,  and  says  that  if  the  anbydrous  mass  is  heated  to 
full  redness  so  as  to  decompose  the  carbonate,  the  Bolubility  is 
restored.  It  is  indeed  true  that  when  waterglass  is  desiccated  io 
an  open  dish  over  a  lamp,  it  cannot  remain  unaffected  by  the  pro- 
ducts of  combustion,  and  the  residue  will  effervesce  with  acids. 
There  are  also  two  other  possible  sources  of  carbonic  acid.  It 
may  have  been  taken  up  from  the  air  in  first  dissolving  the 
silicate,  or  in  preserving  the  hquid  in  imperfectly  closed  vessels. 
And  again  if  the  solution  has  not  been  made  with  perfectly 
pure  water,  or  if  it  has  been  exposed  to  falling  dost,  it  is  likely 
to  contain  organic  matter  which  on  being  stixjDglv  heated  in  the 
presence  of  an  alkali,  ia  resolved  into  the  amplest  prodacta  of 
decomposition. 

All  these  possible  chances  of  influence  seem  to  have  been  dis- 
regarded by  Lielegg,*  in  ezaminiDg  a  liquid  bisilicate  of  soda 
made  at  Munich.  To  determine  the  water,  he  kept  some  of  the 
solution  a  long  time  in  an  air  bath.at  a  temperature  between  90° 
and  100°  C,  and  then  slowly  raised  the  heat  to  dull  rednesa. 
On  digesting  the  mass  with  -warm  water  there  was  left  a  residue 
which  proved  to  be  silica,  while  a  sesquisilicate, — Sss  Si?, — was 
dissolved.  He  hence  concludes  that  at  a  red  heat  bisilicate  of 
Hoda  cannot  exist,  but  is  resolved  into  silica  and  a  salt  of  con- 
stant composition,  a  sesquisilicate.  But  the  facts  by  no  means 
justify  bis  inference.  Besides  neglecting  the  effecls  of  carbonic 
acid, — and  drying  in  an  air  bath  would  give  a  full  opportunity 
for  absorption, — ^Lielegg  failsto  notice  that  the  sesquisilicate  itself 
relinquishee  a  part  of  its  acid  in  parting  with  its  water.  It  will 
hardly  do  to  make  the  broad  statement  that  bisilicate  of  soda 
cannot  exist  at  a  red  heat,  when  a  pure  bisilicate  made  in  the  diy 
way,  and  of  course  cooled  down  through  the  "  Gliihhitze,"  is 
completely  soluble;  and  it  would  be  absurd  to  consider  that 
which  dissolves  without  any  perceptible  resolution  into  parts,  as 
consisting  of  sesquisilicate  and  soluble  silica.  Taking  every- 
thing into  account^  we  are  warranted  in  affirming  only  that  when 
dissolved  waterglass  is  rendered  anhydrous  by  exposure  to  the 
necessary  heat,  a  part  of  the  silica  goes  over  into  the  passive 
state.  And  I  find  this  to  be  true  even  when  especial  pains  are 
taken  to  preclude  every  source  of  carbonic  acid.  The  reason 
remains  to  be  discovered.   Fremyf  found  that  after  the  trisilicatea 

•  Dinalsr'a  Polytech.  Joumkl, — diii,  p.  <9. 

t  Liflfig  and  Kopp'i  Jxhresbcriciit  far  ISBS,  p.  S5S. 
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had  been  carefiilly  dried,  water  dissolves  the  alkali  out  of  the 
residue,  and  leaves  the  silica,  which  last,  according  as  the 
strength  of  the  heat  has  been,  is  or  is  not  soluble  in  dilute  alka- 
lies. The  sesquisilicates  also  he  proved  to  be  decocipoeable  by 
heat,  but  the  monosilicates  were  ascertained  to  be  unenanged  by 
dehydratation. 

Uses. — Numerous  applications  have  been  proposed  for  water- 
glass,  and  for  many  purposes  it  has  really  proved  to  be  of  per- 
manent value,  but  the  cases  in  which  there  are  not  material 
drawbacks  to  its  employment,  are  very  few.  The  properties 
which  render  it  available  in  the  arts,  are : — 

1.  Its  adhesiveness  in  the  hydrated  state.  2.  Its  vitrifyiog 
power  in  the  dry  state.  3.  Its  alkaliae  nature.  4.  Its  capability 
of  yielding  soluble  silica.  6.  Its  peculiar  chemical  reltOions  as 
a  whole. 

1.  Adhesiveness.  On  account  of  this  most  striking  character- 
istic of  waterglass,  its  discoverer  saidthat  it  might  jusUy  be  called 
*'  mineral  glue,"  and  to  a  certain  extent  the  similarity  holds  good. 
It  differs  however  from  glue,  and  most  other  cementing  sub- 
stances, in  continuing  to  shrink  after  it  has  become  apparently 
dry.  A  strong  silicate  of  soda  solution  forms  a  good  colorless 
cement  for  glass,  porcelain,  and  stone,  but  when  shut  up  in  such 
impervious  substances,  it  is  very  slow  in  becoming  water  proof, 
and  as  it  does  so,  its  strength  ia  much  impaired.  For  wood  and 
other  porous  materials  it  does  not  answer,  since  they  allow  the 
access  of  air  which,  by  its  carbonic  acid,  decomposes  the  silicate 
and  destroys  its  tenacity.  I  have  tried  silicate  of  soda  in  the 
laboratory  for  pssting  labels  on  glass  bottles.  It  does  pretty 
well,  only  when  it  is  once  on,  it  will  never  wash  off,  though  the 
paper  itself  may  be  removed  by  washing.  It  possesses  no  ad- 
vantages over  gum  or  flour  paste,  with  the  single  exception  of 
not  being  liable  to  mould  by  keeping. 

I  have  often  made .  use  of  a  strong  solution  of  waterglass 
mixed  with  clay  and  sand,  for  setting  nre  bricks.  Such  a  mix- 
ture undergoes  partial  fusion  in  a  strong  heat,  and  makes  very 
tight,  firm  joints.  For  brick  work  that  is  to  be  kept  moderately 
hot,  a  mortar  composed  of  the  same  ingredients,  but  with  a 
larger  proportion  of  the  silicate,  makes  an  excellent  cement 
which  continues  hard  and  tough,  while  lime  mortar  exposed  to 
heat,  is  apt  to  dry  up  and  lose  its  binding  power.  Mr.  Joseph 
D,  Crould  tells  me  that  he  has  found  fibrous  asbestos  wet  with  a 
strong  silicate  of  soda  Hquor  to  make  a  most  excellent  packing 
for  the  joints  of  apparatus  exposed  to  hot  acid  vapors. 

When  liquid  waterglass,  either  by  itself  or  mixed  with  an 
inert  substance,  is  thinly  spread  out  on  any  surface,  it  dries  to  a 
strongly  adherent,  hard,  transparent  varnish ;  but  it  still  goes  on 
absorbing  carbonic  acid  from  the  air,  and  the  residou  silka 

CJoogIc 


34i  /.  M,  Ordway  on  Waierghut. 

bein^  quite  incspable  of  extensioo,  becomee  tnvened  with  an 
infioity  of  minate  cracks,  so  that  the  original  smoothness  sad 
oleameas  are  greatly  diminished.  Still  the  adhesioii  ooatinoes 
and  the  silicious  coating  can  no  longer  be  removed  by  washing 
with  water.  Bence  the  solable  silicates  are  adapted  to  fix  vart- 
ons  pigments.  In  &ct  this  was  the  first  use  to  which  they  irere 
made  subserrient,  and  they  have  latterly  been  much  employed 
in  Europe  for  painting.  When  waterglasa  mixed  with  the 
lighter  colors  is  applied  to  wood,  the  alkuine  nature  of  the  ve- 
hicle betrays  itseii  by  a  softening  and  discoloration  of  the  sur- 
face, which  effects  however  are  quite  incMOsidersble,  if  the  wood 
is  new  and  clean.  Another  difficulty  is  that  the  fixed  coating 
having  no  elasticity,  cannot  accommodate  itself,  like  an  oily  <x 
resinous  film,  to  the  ezpansiona  and  contractions  of  the  wood  in 
wet  and  dry  weather,  nor  yet  to  slight  inequalities  of  shrinkage. 
Still  waterglasa  paint  may  do  well  in  places  where  it  is  not  ex- 
posed to  alternations  of  dampness  and  dryness.  And  for  out- 
Duildings,  fences,  and  bridges, — smoothness  being  of  little  import- 
ance,— a  mixture  of  zinc  white,  chalk,  ochre,  or  terra  di  Sienna 
with  silicate  of  soda,  might  in  many  cases,  be  substituted  for  the 
easily  detached  lime  washes  so  commonly  used  in  this  country. 

Fuobs  at  first  made  and  applied  waterglasa  to  render  wood 
incapable  of  being  infiamed,  and  experiments  institnted  by  older 
of  the  British  ateiiralty  are  said  to  have  proved  ita  efficacy  in 
this  respect*  Better  antiphlogiatics  may  have  been  found,  bat 
none  of  them  are  capable  of  serving  at  the  same  time  as  var- 
nishes. 

We  are  told  by  some  that  a  silicate  secures  wood  a^nst  the 
destructive  effects  of  air  and  moistore,  an  assertion  which  savora 
a  httle  of  enthusiasm,  and  admits  of  a  reasonable  doubt  &nce 
watcrglass  can  do  little  toward  permanently  excluding  air  and 
moisture,  and  as  little  toward  counteracting  albuminous  matters 
within  the  wood,  its  preservative  power  must  be  far  inferior  to 
that  of  oil,  and  no  greater  than  that  of  lime  whitewash.  Id 
estimating  the  value  of  silicate  of  potash  or  soda  for  any  such 
use,  we  most  not  be  deceived  by  the  smooth,  glassy,  continnoos^ 
impenetrable  ooat  which  it  forms  at  first  Its  smoothness,  iia 
lustre,  its  continuity,  its  imperviousness  are  all  destined  to  pass 
away  by  the  slow  action  of  the  atmosphere.  Indeed  the  value 
of  waterglasa  in  painting  depends  in  some  measure  on  its  altera- 
bility  by  carbonic  acid,  since  when  first  dried  it  is  still  soluble  in 
water,  and  only  after  having  been  exposed  to  the  air  for  several 
days,  is  it  safe  from  moisture  or  rain.  The  fixation  is  Hometimes 
hastened  by  brushing  over  the  coating  of  silicate,  after  a  day  or 
two,  with  a  weak  solution  of  sal-ammoniac  or  of  carbonate  of 
ammonia. 

*  B«pirtoit«  da  dMmio  Ai^pUqni*,  VU- 
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Silicate  punt,  beiog  itself  anvieldisg,  is  nrnoh  more  suitable 
for  unjieldiDg  aurfaces,  ss  for  glass,  atone,  or  brick,  or  for  wallB 
plastered  with  lime  mortar.  As  it  unites  more  intimately  with 
sncli  substances,  it  is  less  liable  to  scale  off  &om  them  than  from 
"Wood.  But  to  goard  against  a  loose  adhesion,  it  is  better  in  all 
cases,  to  paint  with  a  veiy  thin  waterglass  several  times,  allow- 
ing some  days  to  elapse  between  the  soccessive  applications^ 
rawer  than  to  use  a  strong  solution  once.  The  thinner  silicate 
peaetrates  deeper  and  takes  a  surer  hold.  It  is  also  sooner  and 
more  uniformly  fixed  by  the  absorption  of  carbonic  acid. 

Many  pigments  are  incompatible  with  waterglass,  and  must  be 
r^ecteo.  Such  are  white  lead,  PrusBian  blue,  Schweinfurth 
green,  and  animal  or  v^etable  colors.  Eut  there  is  still  left  a 
Bofficieat  variety  to  select  from,  as  we  may  take  zinc  white,*  chalk, 
sulphate  of  baiyta,  yellow  ochre,  cadmium  yellow,  Venetian  red, 
terra  di  Sienna,  gieen  ozyd  of  chrome,  amber,  ultramarin^ 
lampblack,  or  1x>ne  black.  It  is  said  that  chrome  yellow  and 
chrome  red  may  also  be  used,  bat  it  would  be  safer  to  leave 
them  oat,  as  their  chemical  relations  indicate  their  unsuitablenesa. 
Before  applying  colors  ground  up  with  waterglass,  it  is  best  to 
'  prime '  the  surface  with  simple  silioate  liquor,  and  let  it  stand 
24  hours  or  more.  This  fills  the  pores  and  makes  a  ground  to 
which  the  paint  afterwards  laid  on,  will  adhere  more  firmly. 
A  solution  of  ^icate  of  soda  for  paint  or  for  priming,  should 
not  exceed  the  sp.  gr.  1*15  and  it  is  better  to  take  it  much 
weaker.  Much  of  the  silicate  of  soda  found  in  the  market  in 
this  country,  is  unfit  for  paint.  It  is  some^es  too  alkaline,  and 
is  very  ofun  too  much  contaminated  with  foreign  salts  which 
are  prone  to  crystallize  and  loosen  the  sdica  before  it  becomes 
properly  fixed.  A  good  silicate  should  be  bright,  transparent 
homogeneoas,  and  very  light  colored,  and  shoidd  show  no  speciu 
temdency  to  absorb  moisture  in  a  damp  atmosphere.  It  is  none- 
th.6  worse  for  requiring  several  hours  boiling  to  bring  it  into 
solution,  provided  this  re&aotoriness  does  not  arise  from  earthy 
matter  in  combination. 

Walls  plastered  with  lime  mortar,  may  be  rendered  very  bard, 
close  and  smooth,  as  well  as  capable  of  oeing  washed,  by  apply- 
ing a  few  times  a  mlioate,  other  alon^  or  mixed  widi  chalk  or 
any  coloring  material. 

Sinoe  ISSO  SNichs  has  introdnced  a  new  plan  .of  executing 
works  of  art  on  plastered  walls,  designating  nis  method  by  the 
name  of  "  stereoishrome,"— :^t  paitU.  A  basis  is  first  prepared 
with  a  rather  sandy  lime  mortar,  and  when  this  has  taken  up  a 
due  proportion  of  carbonic  acid  and  become  well  set,  the  super- 

*  In  one  or  two  lUiidin]  woita  it  ii  itatcd  that  due  while  Mti  n^dir  with 
wBtMgUit.  Bnt  tbii  i»  aa  eiror.  The  n^tnn  maj  be  kept  tor  MT«nd  daja 
without  my  ctangs. 

Jut.  ioux.  Sol— SaooKs  Oaat,  Vol.  ZXXII,  No.  96.— Sm.,  1881. 
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ficial  glaze  of  carbonate  is  remoTed,  t^  scouring  with  amdstone 
or  bj  waabiDg  with  weak  pboepborio  acid.  The  plaaler  is  then 
repeatedly  SMuced  with  a  dilute  solution  of  tctt  ailicions  waters 
glass,  the  silicate  being  allowed  to  dry  and  fix  between  the  coo- 
eecatire  drenchings.  The  well  saturated  ground  is  now  coTered 
with  a  thin  etratom  of  nicely  prepared,  bat  meagre,  mortar^  and 
this  coat  is  treated  in  the  same  way  as  the  basis.  When  the 
silicatJzation  is  finished,  the  sor&oe  should  still  be  rongh  and 
absorbent  If  it  is  glazed  over  so  as  to  be  too  impervioos,  Fachs 
recommends  to  open  the  pores  by  pooring  on  alcohol  and  brnn- 
iog  it  off.  On  the  wall  so  prepared,  the  painting  is  execntad 
with  colors  ground  up  with  mere  water.  And  finally  the  pig- 
mente  are  fixed  by  repeated  affusions  of  a  rather  alkaline  doaraa 
silicate  of  potash  and  soda.  To  avoid  any  displacement  of  the 
colors,  the  fixing  liquid  is  thrown  on  the  first  time,  in  tbe  fimn 
of  a  fine  spray,  by  means  of  a  suitable  syringe.  As  tbe  artist 
must  firequently  change  his  palette,  it  is  impracticable  to  nae  the 
paints  mixed  directly  with  waterglaas,  aince  the  silicate  woold 
be  always  drying  up,  and  the  bruahea  would  get  stiff  and  hard. 
Brushes  soaked  with  a  silicate  should  never  be  allowed  to  diy 
without  being  first  thoroughly  washed  with  water, 

Fucha  mentions  as  proofe  of  the  excellence  of  the  stereo- 
dirome,  two  paintings  which  had  been  exposed  out  of  doors  to 
til  changes  of  weather,  for  six  years,  and  stitl  were  as  bright  and 
as  fresh  looking  as  though  they  had  just  left  the  artist's  hand. 

Creuzbui^g*  haa  resoited  to  a  modification  of  Fuchs*  methal 
for  common  painting,  and  thus  makes  use  of  pigments  which 
would  otherwise  be  inadmissible.  To  any  somce  he  applies 
alteJ-nately  thin  waterglasa  and  a  mixture  of  the  color  wiUi 
^kimmed  milk,  till  the  requisite  body  is  attained.  He  says  that 
it  is  only  neoea^iary  to  allow  one  coat  to  dry  before  laying  on 
another,  out  this  would  be  hardly  consistent  with  a  solid  fixa- 
tion. A  final  varnishing  with  oil  ia  recommended,  to  impart 
lustre  and  prevent  saline  efflorescence. 

Creuzburg  reckons  as  advantages  of  wateiglass  paint : — ^1. 
Bapidity  of  drying.  2.  Freedom  ftom  smell.  8.  Punty  of  tint 
White  oil  paint  is  modified  in  tone  by  the  color  of  the  oil,  and  it 
is  fiirther  liable  to  get  dingy  by  a  chemical  change  which  goes  oo 
in  tbe  dark.    4.  Durability.f    6.  Beaistance  to  fire.  6.  Cheapness. 

When  a  silioiooa  punt  is  to  be  laid  on  a  metallic  sur&ce,  it  is 


a  coat  of  wbita  Irad  utd  oi  _ 
two  7*ar*  or  bo,  a  so  &r  ehugad  that  tb*  «  ..  _  „. 

SMB.    Tbii  bowerer  u  ntUieT  an  eztrems  can,  ud  it  ia  M^d  bf  pncUcal  d 

bcld  tmo  iiiDi*  parUealarij  with    eenw«  nunoEMtured   br  tlia  Dntdi   matbod. 
Whita  ozfdiliHid  of  lead  and  ana  whit*  m  not  eouddend  liable  to  thii  OmA' 
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well  to  have  the  metal  moderately  warm,  otherwiBe  tbe  coating 
is  liable  to  crack  and  scale  o£  J^or  Btoves  that  are  sometimes 
red  hot,  it  ia  said  that  a  mixtnre  of  waterglasB  and  peroxyd  of 
manganese,  makes  a  good  blacking  not  liaHls  to  bum  awaj, 

Kuhlmaan  has  sncceeded  in  pnating  wall  paper  witli  watei- 
glass  as  a  vehicle  for  the  pigments.  And  he  says  that  any  ^per 
printed  with  colors  unalterable  by  alkalies,  may  be  varnished 
with  a  siUcata  after  it  has  been  pasted  on  the  walj^  and  will  aAcr- 
wards  bear  rubbing  and  even  washing. 

Kuhlmann  likewise  recommends  a  mixture  of  waterelasa  with 
lampbladc,  ivory  blade:,  or  vermilion,  for  a  writing  ink  capable 
of  resisting  all  dee&uctive  agents.  But  acootding  to  Baudri- 
mont,  after  a  writing  executed  with  silicions  ink,  has  been  long 
exposed,  the  silicate  naving  undergone  decompoeitioD,  the  letteiB 
may  be  easily  erased  * 

In  1840  Leykauf  proposed  the  silicates  for  fixing  nltramariDe 
on  doth,  thus  substituting  a  very  cheap  material  for  the  albu- 
men and  casein  largely  used  in  pigment  printing-f  But  it  can 
Dot  be  used  for  goods  that  are  to  be  steamed,  and  in  any  case 
the  alkali  has  to  be  removed  by  passing  the  printed  cloth  into  an 
acid  bath,  which  operating  too  rapidly  must  deprive  the  silica 
of  most  of  its  adhesive  force.  In .  fact  though  this  plan  was 
brought  forward  so  long  ago,  a  prize  is  still  cSered  for  the  dis- 
covery of  some  cheap  and  efficient  substitute  for  albumen. 

The  binding  power  of  the  silicates  has  been  turned  to  account 
by  Kuhlmann  in  the  hardening  or  "  silicatization  "  of  soft  porous 
BtODc  A  tender  material,  like  chalk,  may  be  rendered  available 
£>r  building  purposes  by  repeated  saturations  with  waterglasa. 
And  the  duratility  of  many  buildings  already  erected,  is  greatly 
enhanced  by  subjecting  the  outside  surface  to  a  similar  treat- 
ment. The  same  process  has  been  found  efficacious  in  preserv- 
ing some  ancient  statues  freshly  exhumed,  which  woula  other- 
'wise  have  fallen  to  pieces  after  a  short  exposure  to  the  air.  Fra- 
gile paleeontological  specimens  have  also  been  strengthened  and 
saved  by  silicatization. 

Bansome  says  that  merely  wsshiug  stone  with  waterglasa  is 
not  BufBcient,  as  the  silicate  retains  its  solubility  for  a  long 
time.  He  therefore  thought  fit  to  secure  a  patent  for  fixing  the 
silica  by  the  subsequent  application  of  cblond  of  calcium.  But 
notwithstanding  the  strong  commendations  of  interested  parties, 
it  would  appear  from  recent  discussions  of  the  subject  in  London 
that  this  method  has  not  proved  entirely  satisfactory.  Indeed 
hasty  fixation  can  hardly  be  compatible  with  tenacity  and  per- 

*  Lietiig  and  Kopp'i  Jaliretbericht  for  I8B6,  p.  SflB,  Dole. 

f  A*  it  Uke«  34  doien  eggs  to  famuifa  1  hiltwrani  of  diy  ■Ibunim,  it  bu  been 
eoiiipat«d  that  880,000  hBu  ars  needed  to  prodnca  tba  ISE.OOO  kilos,  of  Blbomea 
-    -ndyearlf  ID  AlMceakoe.— £<p.  CAttBMi^lfp.— iiifp.  101. 
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laaiienoe,  aod  it  is  probable  that  tbe  beat  eSktX  vCHild  be  attained 
by  using  a  silicate  alone,  many  times  and  at  distant  intervalsL 

Kuhlmimn  meeta  the  difficult  bv  a  plan  theoretically  perfec^ 
bat  inTolvinff  too  mnch  expense,  Which  is  to  nae  sUioate  of  pot- 
ash and  ren<kr  bo^  ocHistitnentg  itmolnble  with  flnosilidc  acid. 

To  impart  a  more  agreeable  color  than  some  atones  natnrsUy 
possess,  Kohlmann  impr^nates  them,  fint  of  all,  with  a  salt  a£ 
lion,  manganese,  copper,  or  chrome.  The  silicate  afterwards 
applied  precipitates  tbe  metallic  oxyd  within  the  pores  and  pro- 
duces the  desired  tint,  either  at  once  or  aAer  the  absorption  of  a 
fiirther  portion  of  oxygen  from  the  air. 

With  regard  to  stone,  ailicatization  is  of  little  importance 
in  this  country,  as  we  have  few  varieties  that  need  artificial 
hardwiing.  Bnt  in  some  places  there  is  a  lack  of  good  clay  for 
brick  making,  and  sach  earth  as  is  worked,  gives  very  tender, 
absorbent  hnck,  ill  calonlated  to  bear  handling  and  exposnre  to 
the  weather.  In  many  cases  it  would  doubtless  be  advantafreona 
to  fiilicatize  the  exposed  aar&ce  of  the  bricks  after  they  nava 
been  lud,  Thia  is  deserring  of  especial  oonsideration  whoe 
they  arc  subjected  to  the  action  of  sea  water,  which  is  particu- 
larly destractire  of  porona  bnilding  materials. 

In  connection  with  painting  and  silicatization  it  ahoold  be  oV 
served  that  on  surfaces  charged  with  silicate  of  soda  a  whitidi 
effloresoenoe  of  carbonate  of  soda,  is  likely  to  appear  seTeral 
times,  bat  this  can  be  removed  as  often  as  it  forms,  by  gently 
washing  with  water,  or  out  of  doors  the  rain  will  carry  it  cSt 

Fuchs  in  his  first  memoir,  showed  the  possibility  of  making 
an  artificial  stone  with  clay,  sand,  and  a  solntion  of  silicate  m 
soda.  Such  a  mixture  after  being  moolded  into  any  desired  form 
slowly  dries  to  an  exceedingly  tough,  resiBtant  mass,  bat  it  is 
not  waterprooC  It  hardens  better  and  more  unifonnly  when 
the  drying  ia  hastened  by  a  moderate  heat.  A  doll  red  heat  de- 
hydrates me  silicates  and  renders  the  mass  f^ble.  It  is  donbtfdl 
Aether  an  artificial  stone  that  deserves  the  name,  can  be  made 
without  exposing  the  mixture,  after  moulding  and  drying,  to  a 
heat  stironr  enough  to  revitrify  the  silicate.  By  such  treatment 
the  wateiglass  recovera  its  tenaeitr  and,  by  forming  a  chemical 
anion  with  tbe  other  ingredients,  becomes  truly  insoluble.  'Hie 
baked  ware  should,  of  oourse,  be  slowly  cooled  so  that  the  oo- 
menting  materifd  may  become  properly  annealed. 

In  1844,  Bansome  took  out  a  patent  in  England  for  a  atone 
prepared  with  Jiquor  »S.icum,  limestone  powder,  or  chalk,  and 
sand.    His  process  is  a  rather  expensive  one,  bnt  the  article 

Siduoed  is  said  to  be  of  excellent  (juality.  There  is  reason  to 
ieve  that  Jiquor  atUcum,  is  less  suitable  for  such  purposes  than 
the  &r  cheaper  sesqniffllicate  or  bisilioate  of  soda.  In  makiog 
trials  in  a  smiu  way  I  have  been  unable  to  get  a  good  ware  vita 

Dc|-:ecb>GoOglc 


/.  M.  OrduKUf  on  Wederglast,  S49 

common  Band,  bat  Booceeded  beet  with  a  mixture  of  craahed 
OTanite,  chalk,  or  boae  ashes,  and  strong  sesqaiailicate  of  soda. 
Unless  a  fiur  oUowanoe  of  aome  abearbeat  sabstanoe, — ^like  car- 
bonate of  lime,  burnt  bones,  or  roasted  olay, — ^is  naed,  the  silicate 
dries  first  on  the  outside  and  forms  an  imperrioDs  Tunusb  whitdi 
prevents  the  escape  of  moistTire  from  the  mterior.  If  we  resort 
to  a  weaker  aolabon  of  wateif;las8,  this  driea  at  tha  sor&ce  with- 
out closing  ^e  pores,  but  then  the  liquid  inside  is  drawn  out- 
wards by  oapillarj  attractios,  and  the  central  parts  are  left  too 
meagre  while  the  exterior  is  too  rich  in  vitrifiable  matter.  Ban- 
Bome  ingeniously  obriates  tlie  difficulty  by  heating  the  moulded 
stones  in  a  olosed  spooe,  ao  that  the  sur&oe  is  in  contact  only 
with  an  atmosphere  aaturated  with  moiatore,  while  the  interior 
is  acquiring  such  a  temperature  that  on  opening  the  room  most 
of  the  water  will  pass  off  rapidly  and  keep  the  pores  open. 

Wagenmann*  succeeded  in  making  artifldal  meerscnaum  by 
mixing  waterglass,  lime,  magnesia,  and  carbonate  <k  magnesia, 
«id  simply  drying. 

Considered  merely  with  re^^ard  to  its  mechanical  properties, 
waterglass  would  appev*  very  suitable  to  replace  starch  and  glue 
as  a  glftising  material^  in  many  cases.  In  &ct  it  was  brought  for- 
ward by  Leigh,  a  year  or  two  ago,  as  a  substitute  for  starch  in 
fiiziiig  cotton  yam  ior  weaving,  and  in  putting  the  final  finish  on 
cotton  fabrics.  But  its  ohemiial  character  indicates  its  onfitneas 
for  such  usee.  Starch  after  drying  remains  unchanged  itself  and 
has  no  action  on  the  stut^  Whue  a  silicate  is  alta^d  by  expo- 
sure to  the  air,  and  loses  its  smoothness  as  well  as  mucn  of  its 
rigidity.  Besides  this  it  is  alkaline,  and  therefore  tends  to  weak- 
en the  fibre, — an  effect  which  becomes  at  once  apparent  when 
waterglass  is  used  strong  for  producing  very  stiff  Tories. 

It  is  common  to  increase  the  weight  and  apparent  substance  of 
flimsy  cloth  by  passing  it  througn  starch  to  which  fine  olay, 
chalk,  OF  solpliate  of  lime  has  been  added.  In  place  of  this  pre- 
paring material  so  easily  removed  by  washing,  Qriine  proposed 
to  pad  the  cloth  in  silicate  of  soda,  and  then  run  it  through  a 
weak  acid  liquor,  so  as  to  precipitate  silioa  within  the  fibre  and 
make  a  permanent  stuffing.  But  it  should  be  borne  in  mind 
that  weak  acid  acting  on  a  weak  silicate,  gives  a  alioa  soluble  in 
water.  A  salt  of  zinc  or  magnesia  would  oe  a  more  suitable  pre- 
cipitant The  plan,  however,  even  were  it  effectual,  is  too  tiwi- 
blesome  and  c(»tly.  A  fiustitious  body  can  be  of  litue  use  except 
to  make  the  goods  sell  better ;  and  it  is  hardly  worth  the  whOs 
to  go  to  ma(£  expense  for  a  mere  deception.  Most  manuiactnr- 
ers  would  prefer  to  cheat  witii  clay  that  is  worth  only  a  cent  a 
pound,  rather  than  with  a  precipitated  silica  that  oould  hardly 
cost  keathut  three;  and  most  Aonsuners  would  rather  bav«  tile 
three  extra  cents  appropriated  to  extra  cotton. 

•  W^DM^  Jilmiberieht,  U,  118. 
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As  a  thick  solation  of  waterglaiB  dries  at  first  to  a  ^amy,  im- 
penetrable TarDish,  GriiDe  has  suggested  its  einpl<^ment  as  a 
resist  in  calico- priatiDg ; — that  is,  as  a  Buhstanoe  to  oorer  thoae 
parte  of  the  cloth  that  are  to  remain  whit^  and  pieTent  them 
from  imbihing  the  dyeing  liquor.  But  hot  irater  dissolTes  the 
ailicate  mpidlj,  and  hence  such  a  resist  can  answer  only  irhoi 
the  piintea  cloth  is  to  be  immersed  ibr  a  verj  short  time  in  cold 
dyeing  baths. 

In  the  manoiacture  of  porcelaio  wares,  pastes  are  sometimes 
used  that  are  devoid  of  plasticity  aod  leq^oires  the  addition  of 
some  glutinous  material  to  give  than  sofficteDt  oohenTeness  to 
allow  them  to  be  moulded.  For  such  pastes  "  minwal  glue" 
would  probably  do  better  than  a  destructible  mucilage. 

2.  In  fusibiUty  and  Busing  power  waterglass  greatly  resembles 
borax,  and  in  some  cases  may  veil  leplaoe  this  expensive  salt. 
The  iron  hoes  employed  in  stirring  the  fused  silicate  duriDg  its 
preparation  are  kept  remarkably  deaa  and  bright  by  the  m^ted 
mass,  and  this  naturally  su^eBts  its  use  in  cleansmg  and  pro- 
tecting  heated  metallic  surfaces.  Indeed  acoording  to  Wagner,* 
the  double  silicate  of  potash  and  soda, — which  melts  more  read- 
Uy  than  simple  ulicate, — ^forma  a  good  substitute  Ibr  borax  in 
brazing  and  in  welding.  He  rather  injudiciously  recommends 
the  mixed  materials  instead  of  the  ready  formed  naaa. 

Another  application  which  has  proved  suocessiiil  and  has  been 

Eateated  in  tnis  country,  is  the  manu&cture  of  wick  for  snuff- 
as  candles.  By  passing  the  wickyarn  through  silicate  of  soda 
and  then  througn  acetate  of  lead,  it  is  charged  with  enough  nli- 
oate  of  lead  to  vitrify  all  the  ash  as  the  candle  bums  away. 

Becently  an  English  patent  has  been  issued,  for  treating  doth 
and  paper  in  the  same  way, — but  with  stronger  solution^ — ^in 
order  to  render  them  uninflammable. 

Leiblf  long  ago  recommended  a  solution  of  wateiglass  as  a 
glaze  for  pottery  ware,  to  be  applied  before  the  burning.  It  has 
^e  advantage  of  being  &ee  from  lead,  and  as  it  penetrates  &r- 
ther  into  the  body  of  uie  ware  than  any  flux  insoluble  in  water, 
it  should  take  a  firmer  hold.  It  is  said  however  that  Leibl's  glaze 
has  been  tried  with  unfavorable  results,  but  it  is  quite  paeaible 
that  the  experimenta  were  not  properly  oondaoted. 

Thongh  sulphate  of  soda  is  exceedingly  cheap  in  this  coanbr, 
and  sulphate  of  potash,  abundantly  obtained  in  refining  pearlaan, 
finds  sale  only  at  a  very  low  price  to  alum  ^nakers,  our  glass 
manufacturers  generally  employ  only  the  carbonates.  I  have 
long  sought  to  produce  purified  alk^ine  silicates  that  might  eoo- 
nomically  replace  the  carbonates  in  making  the  better  qualities 
of  glass,  but  have  been  met  by  a  hitherto  insurmountable  diffi- 
culty. The  alkaline  aolpbates  can  be  decomposed  by  silica  and 
*  WagDBr'i  JalirMbericbt,  iii,  IST.  f  U.,  it,  p.  til. 
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coal  much  more  easily  aad  certainly  in  a  reverbaratory  furnace 
than  in  a  glass  pot,  and  with  sulphates  &eed  from  iron,  pure  sili- 
cates of  potash  and  soda  could  he  made  with  far  greater  facility 
than  the  carbonates.  When  a  dean  anlphate  is  converted  into 
waterglass  and  this  is  dissolved,  the  few  impurities  derived  from 
the  furnace  and  from  the  fuel,  are  left  behiod.  If  we  concentrate 
the  ole&r  solution  and  Btir  into  it  rapidly  a  thick,  smooth  milk  of 
lime,  the  miztore  soon  sels  and  crumbles,  and  the  whole  masa 
'can  be  dried  down  with  eaae.  The  resulting  double  silicate  mixed 
with  the  requisite  quantity  of  sand,  fuses  in  less  time  than  the 
ordinary  glaea  mixture,  and  boils  up  but  very  little.  Precipita- 
ted dicarbonate  of  zinc,  ceruse,  or  litharge  may  be  substituted 
for  lime.  The  litharge  mixture  however  toughens  after  coagula~ 
liou,  and  is  harder  to  reduce  to  dryness. 

But  economy  will  not  allow  the  purification  of  both  the  ma- 
terial and  the  silicate  made  &om  it  It  is  in  using  crude  sul- 
phate and  applying  the  refining  process  to  the  waterglass  only, 
that  the  difficulty  above  mentioned  occurs.  When  iron  is  con- 
tained in  the  fused  silicate,  a  little  of  it  will  enter  into  solution, 
and  there  has  yet  been  found  no  means  of  throwing  it  down. 
This  dissolved  iron  therefore  is  carried  forward  into  the  glass 
and  imparts  too  much  greenness  to  be  overcome  by  any  reason- 
able amount  of  correctives.  A  small  quantity  of  arseniate  of 
Boda,  ozyd  of  antimony,  or  stannic  acid  lessens  the  color,  but 
does  not  entirely  remove  it 

It  would  seem  there&re  that  the  only  available  way  of  adapt- 
ing waterglass  to  the  glass  manufacture,  is  to  start  with  puri- 
fied materials  and  make  a  product  which  can  be  directly  fiuzed 
with  proper  proportions  of  sand  and  lime  or  litharge. 

Were  it  desirable  to  introduce  baryta  into  glass,  a  suitable  ma- 
terial in  the  form  of  a  double  silicate  of  baryta  and  potash  or 
soda,  could  be  easily  prepared  from  the  pure  sulphates.  But 
lime  is  much  cheaper  than  baryta  in  any  form,  and  as  to  tough- 
ness and  brilliancy  I  have  found  on  trial  in  the  small  way  very 
little  difference  between  a  glass  made  with  lime  and  one  contain- 
ing an  equivalent  amount  of  baryta.  Neither  does  zinc  glass 
possess  much  advantage,  in  any  respect,  over  an  equally  pure 
lime  glass. 

Some  years  ago,  with  the  idea  of  effecting  a  saving  in  pearlash, 
predpitated  carbonate  of  baryta  was  largely  used  by  some  manu- 
bcturers  of  lead  ^ass,  the  pnce  being  about  half  that  of  litharge. 
They  did  not  stop  to  consider  that  one  equivalent  of  lead  and 
one  of  pure  lime  would  go  much  farther  than  two  equivalents 
of  baryta  in  increasing  the  lustre  and  fusibility  of  glass,  and  add 
no  more  to  the  cost 

8.  As  a  source  of  soluble  ralica  waterglass  may  prove  valuable 
in  agriculture,  and  years  ago  it  was  proposed  for  a  manure.  Then 
its  high  price  was  a  serious  objection,  but  now  it  has  become  a 
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commoD  artide  of  mannfactiiTe,  and  oompetitioQ  baa  ivdooed  the 
price  to  less  tb&a  that  of  Feruviui  goano.  Indeed  were  there  a 
large  demand,  a  silicate  of  soda  suitable  for  manore  oonld  be 
nude  from  the  solphate  and  sold  in  this  country  for  two  c^itB  • 
pound,  and  vet  yield  a  liberal  profit  to  the  mana&ctnrer. 

If  waterglaes  u  used  in  solution,  it  ongbt  to  be  applied  to  the 
growing  crops  by  frequent  waterings.  But  perhaps  the  better 
way  would  be  to  apr^d  the  finely  groand,  dry  mlicate  mixed 
with  other  maaures,  and  thus  supply  to  the  soil  a  material  nmilar 
to  its  feldapathic  ingredients,  but  ^  more  eosceptible  of  decom* 
poeition.  One  or  two  agricultural  experiments  do  not  suffice  to 
establish  any  particular  point,  and  we  have  aa  yet  too  few  ao- 
oonnts  of  the  effects  produced  by  using  silicate  of  soda,  to  enable 
US  to  dedde  as  to  its  real  practical  ruue  to  the  &rmer. 

There  is  another  application  in  which  waterglaas  acts  as  a  pur- 
veyor of  soluble  silica.  According  to  Knhlmann  common  lime 
mortar  may  be  rendered  hydraulic  by  the  addition  of  a  few  per 
cent  of  dry,  pulverized  Bilicate  of  potash  or  soda,  and  poor  ce- 
ments can,  by  the  same  means,  be  made  equal  to  the  besL  A 
solution  of  waterglaas  will  not  answer  the  porpose  so  well,  be- 
cause it  sets  before  the  mortar  can  be  got  into  its  place.  Still 
£uhlmann  recommends  both  the  fine  powder  and  the  solutioa. 
He  even  attributes  the  peculiar  character  of  hydraulic  cements 
to  the  alkaline  silicate  natur&Uy  present  in  them,  but  his  views 
have  not  been  fully  substantiated. 

4.  In  the  dissolved  silicates  we  have  an  alkali  whose  caustidty 
}B  blunted  by  a  very  feeble  acid,  and  their  similarity  in  this  re- 
spect to  the  oleostearates,  suggests  their  employment  in  the  plaoe 
of  soap.  Water^Iass  has  indeed  great  cleansmg  power,  and,  as 
&r  as  mere  chemical  effect  is  oonoemed,  it  should  in  most  cases 
answer  the  purpose  of  soap.  Bat  t^e  peculiar  value  of  sot^  de- 
pends in  no  small  degree  on  its  mechanical  action.  The  emul- 
sive, as  well  as  the  solvent  power,  comes  into  play,  and  in  many 
instances  that  soap  is  found  most  suitable  that  fioths  most.  War 
terglass  shows  little  tendency  to  form  an  intimate  mixture  with 
oily  eubstanoee,  nor  has  it  any  dispoBition  to  foam.  Soap  leaves 
washed  articles  soft,  while  the  silicate  imparts  an  unpleasant 
harshness.  Hence  silicate  of  soda  is  objectionable  for  scouring 
wool  and  woolen  or  mixed  fabrics.  It  is  indeed  better  for  wash- 
ing or  scooring,  than  a  caustic  aUcali,  since  it  does  not  have  the 
same  peculiar  shrivelling  efiect  on  animal  or  vegetable  substsn- 
cea.  But  it  possesses  little  advantt^  over  neutral  carbonate  of 
soda,  in  any  respect.  For  cleaning  paint  however  the  silicate  is 
said  to  be  oetter  than  any  thing  else.  Waterglass  has  been  ex- 
tensively ttied  against  soap  in  large  bleaching,  dyeiog,  and  print- 
ing establishments  and  in  launiuies,  but  though  some  say  it 
does  well  enough,  the  reports  are  generally  un&vorable.* 
•  Wiguert  JthTMbericht,  ir,  171. 
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Fatentfl  have  been  obtained  for  soaps  oontaioing  an  admixture 
of  silicate  of  soda,  but  until  we  have  some  proof  that  there  ia 
really  anything  to  be  gained  by  using  such  soaps,  they  are  enti- 
tled to  oolr  a  passing  notice.  I  hare  made  experiments  to  deter- 
mine whetner  caustic  soda  could  be  eoonomicaJly  made  &om  the 
silioate,  and  the  answer  was  decidedly  in  the  negative. 

6.  Silicate  of  soda,  on  account  of  its  chemical  relations,  has 
come  into  general  use  as  a  substitute  for  phosphate  or  arseQiate 
of  soda  in  dunging  printed  calicoes.  This,  the  most  important 
of  all  the  applications,  was  patented  in  England  by  Jtiger  in 
1852.  The  silicate  by  itself,  however,  was  found  to  be  too  alka- 
line, and  liable  to  dissolve  away  the  aluminous  mordants.  Frob- 
ai)ly  the  article  tried  by  many  was  not  silicious  enough,  for  if 
used  alone,  it  ought  to  contain  at  least  two  equivalents  of  silica 
to  one  of  soda.  But  snch  a  silicate  is  very  hard  to  dissolve,  and 
what  is  prepared  by  chemical  manafacturera,  is  commonly  a  ses- 
quisilicate.  Indeed  Jager  himself  prescribes  such  proportions  as 
would  form  a  sesquisUicate.  In  1854  Higgin  introduced  a  great 
improvement  by  substituting  for  waterglass  the  highly  volumin- 
ous lime  silicate  formed  by  adding  to  silicate  of  soda,  in  the 
dunging  vat,  a  sufficient  quantity  of  chlorid  of  calcium  to  effect 
a  complete  double  decomposition.  This  plan  renders  it  perfectly 
safe  to  take  the  easily  dissolved  sesquisihoate  of  soda ;  and  now 
waterglass  has  almost  entirely  sap^-seded  other  dunging  mate- 
rials, being  cheaper  than  any  other  substance,  and  in  most  cases 
giving  perfect  satisfaction.  It  is  possible  that  in  those  few  in- 
stances in  which  it  has  been  rejected,  due  attention  to  the  quali^  ' 
of  the  articles  employed,  would  remove  all  i^ffionlties.  The  fact 
that  the  alkaline  silicates  dissolve  the  protoxyd  of  iron,  has  been 
overlooked,  and  the  manufacturer  does  not  always  take  pains 
to  peroxydize  all  the  iron  in  the  fused  mass. 

I  have  known  an  instance  in  which  a  lime  salt  was  used,  that 
happened  to  contain  tarry  matter  and  iron,  and  some  pieces  of 
clotn  dunged  with  the  mixture  came  out  of  the  dyeing  vat  with 
the  colors  essentially  degraded  from  the  de^red  tmts.  It  is  rea- 
sonable -to  supp(»e  then  that  a  slight  saddening  of  the  bright 
colors,  may  result  from  taking  a  silicate  that  is  brown,  and  allows 
dissolved  protoxyd  or  snlphid  of  iron  to  go  into  the  dunging 
mixture.  And  then  again  commercial  muriatic  acid  often  con- 
tains  a  reducing  agent,  sulphurous  acid,  and  as  some  neutoalize 
with  chalk,  which  is  always  ferruginons,  piotochlorid  of  iron 
may  be  left  in  the  lime  solution.  The  chlond  of  calcium  should 
be  made  with  milk  of  lime  added  in  excess  so  as  to  insure  the  re- 
moval of  every  trace  of  iron.  Pure  salts  of  zinc,  magnesia,  or 
even  of  ammonia,  would  perhaps  act  aa  well  as  chlorid  of  cal- 
(nam,  but  in  most  cases  this  is  the  cheapest  substance  to  be  had. 

From  peroxyd  of  iron,  which  has  much  less  affinity  for  other 
Ak.  Joub.  Sci.— esoon)  Sbhju,  Vch.  ZXXn,  Na  96.— Nov.,  ISOL 
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bodies  ihao  the  protox;d,  ve  hare  litUe  to  fear.  Id  &ci  were 
the  dunging  bath  iree  from  the  aesqaioxjd  to  start  with,  it 
oould  not  remam  so,  as  it  is  continaallj  receimg  from  the  cloth 
the  excess  of  the  iron  moTdaots. 

Aooording  to  Qriine,*  silicate  of  soda  may  be  made  serviceable 
in  dyeing  cotton,  since  with  its  nse  cheaper  mordants  may  be 
substituted  for  the  acetates  of  alumina,  iron,  and  tin.  He  pads 
the  stoffe  in  a  weak  solution  of  waterglass,  then  passes  uem 
through  alum,  copperas,  or  protocUorid  of  tin,  and  after  rinang^ 
colors  them  wi^  any  suitable  dye-Btu£  But  his  idea  that  silica 
contributes  to  the  fostneae  of  the  colore,  is  hardly  tenable.  It  is 
true  that  precipitated  silica,  under  some  circumstances,  dries  to 
a  dense  mass  like  sand,  but  when  earths  or  oxyds  are  present; 
it  more  commonly  takes  the  form  of  a  very  light,  loose  powder, 
and  in  this  state,  it  can  exert  no  protective  power.  If  silica  io 
fixing  mordants  forms  a  coating  that  resists  acids  and  soaps,  we 
might  expect  that  after  having  once  been  dried,  the  cloth  would 
be  slow  to  receive  the  coloring  matter  itselC  Yet  printed  calico 
dyes  very  well  months  after  it  has  been  dunged  with  watenlasi. 
What  litde  silica  remains  combined  with  mordants  can  be  of 
little  service  further  than  to  retain  the  oxyds  in  the  active  state. 

There  has  lately  appeared  in  the  market,  for  the  use  of  calico- 
printers,  a  substance  professing  to  be  more  valuable  than  ctMnmon 
wateiglass,  because  it  is  a  compound  of  silicate  and  arseniate  of 
soda.  A  sample  of  it  was  iband  to  contain,  besides  the  silicate^ 
4'5  per  cent  of  sulphate  of  soda,  S'4  per  cent  chlorid  of  sodium, 
.  and  only  7'S  per  cent  of  aiseniate.  But  as  sometimes  more, 
sometimes  less  arsenic  will  be  volatilized  during  the  fusion  of  the 
ingredients,  it  would  be  difficult  to  make  such  a  mixture  of  uni- 
form composition.  And  then,  too,  seven  or  eight  per  cent  of  ar- 
seniate in  the  product,  can  have  no  special  influence ;  or  if  it 
had,  the  printer  might  as  well  add  a  regular  proportion  of  ar- 
seniate to  the  silicate  solution,  as  pay  an  extra  price  for  he  knows 
not  what 

Another  absurd  proposition  which  has  been  advuiced  by  t^LOse 
wishing  to  monopolize  the  manufacture,  is  that  a  silicate  contain* 
ing  an  admixture  of  sulphate  and  chlorid,  is  superior  to  the  pure 
article.  There  can  be  no  reason  assigned  why  it  should  be  sc^ 
and  as  to  experienoe,  so  far  as  I  can  learn,  pure  well  worked  wa- 
terglass has  always  given  quite  as  good  satis&ction  in  dunging 
calico,  as  either  the  srseniated  silicate,  or  the  uncertain,  half  made 
product  prepared  &om  impure  soda  ash.  It  has  never  yet  been 
ascertained  what  is  the  precise  reaction  between  the  silicate  of 
soda  or  lime  and  the  mordant  on  the  cloth.  There  can  be  little 
doubt  that  a  sUicate  of  alumina  or  iron  is  formed,  and  it  is  not 
improbable  that  this  retains  a  small  amount  of  lime  or  soda. 

"     '         H.  H,  Angwt,  isei. 

■  Wagnei'B  Jabnabehcbt,  i,  pp.  S8«,  BtO, 
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AsT.  XXXlX. — On  Oie  Fottil  fhiiti  found  in  eonnecHon  with  the 
LignUa  (^Brandon,  VU;  bj  Leo  Lesquekedx 

I*BOF.  Edwabd  Httchcoce  (this  Jonmal,  2d  aeiies,  voL  zv, 
pftg.  96-101,)  has  already  given  excellent  deecriptionB  accompa- 
nied with  drawings,  of  the  Brandoa  fruits  and  most  eatisfactoiT 
details  concerning  the  strata  with  which  thev  are  connected.  I 
owe  to  the  celebrated  Professor  of  Amherst  College  not  onlr  the 
ix>mmanication  of  the  original  specimenH  from  which  the  draw- 
ings have  been  made,  but  also  a  number  of  corresponding  speci- 
tnens  that  he  had  the  kindness  to  present  to  me. 

It  cannot  be  expected  that  the  examination  I  hare  been  re- 
quested to  make  of  these  £ruits  can  afford  any  exact  botanical 
determinations.  Indeed  an  accurate  analysis  of  fwail  plants  ia 
'  mostlj  impossible,  their  form  being  generally  more  or  less  oblit- 
erated ana  the  preserved  part,  the  nardest  of  course,  bei  ng  often 
of  slight  value,  as  a  botanical  character.  By  catting  a  few 
specimens,  I  was  enabled  to  find  some  details  of  anatomical 
structure  in  one  of  the  species  only,  and  thus  to  mark  ite  botan- 
ical characters  somewhat  more  accurately  than  it  ia  generally 
done  for  foesil  Iruite.  It  ia  then  only  to  point  out  the  relation 
of  some  of  the  Brandon  fruits  with  foesd  species  found  else- 
where, or  with  genera  of  plants  still  living,  and  especially  to  try 
to  come  to  a  aatis&ctory  underatanding  about  the  geological  age 
of  the  lignite  deposit  where  they  are  found,  that  the  iew  foUov- 
ing  remarks  are  made:* 

To  &cilitate  further  quotations  and  discussions  about  the 
Brandon  fruits,  I  think  tluit  it  is  also  convenient  to  give  a  short 
description  of  their  essential  characters  and  to  name  them. 

*  Tb« nmntMn marked  Id  thiipapcr  eonmoDd  with  thoM  of  the  rtOl  nmditod 
Mport  of  Vermont  In  ProC  Ed.  Hltdioock.  A>  tkay  ire  not  Um  iame  u  mxiw  uf 
the  Jomn*],  (loo.  dt-Ht  ii  neoenuy  to  oonisUta  them. 

Thii  Jour.,  fig.  1  ia  equiT»lent  Co  Fig.  Ill  to  lit  of  Uw  BapOTt 
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No.  1.  CarpoUthei  Brajidoniana,  Bp.  noy.  CapBule  thick- 
walled,  oval  or  nearly  round,  flattened,  obtuse  at  both  ends,  val- 
vate.  Talvea  obscorely  pointed,  opening  from  the  base  to  half 
the  length  of  the  eapstue. 

Tar. a,  olongata.    Fig.  Ill  to  113. 
Var.  §,  obtusa.       Fig.  114  to  117. 

Specimens  figured  111  to  117  are  certainly  varions  forms  of 
the  same  species  and  I  think  that  those  of  118, 119  and  124 
ought  to  he  referred  to  the  same  genus. 

No.  2.  Oarpoliihes  Jissilis,  ap.  nov.  (Fig.  118,  119  and  124.) 
Capsule,  a  littie  flattened,  ovate,  lanceolate,  obtuse  or  rounded  at 
one  end,  pointed  at  the  oth^,  obscurely  tencostate,  irr^ularly 
tri'valved,  dehiscent  or  closed.  In  this  species  as  in  the  former, 
the  size  of  the  &uit  rariea  from  one  to  two  inches  in  length  and 
from  half  an  inch  to  one  inch  or  a  little  more  in  breadth. 

Nothing  like  the  fruits  of  these  two  species  has  been  before 
published  by  paheontologiste.  The  only  fossil  fruit  to  which 
they  might  be  compared  is  the  capsule  of  an  EmboOiriuTn  (Heer, 
Flor.  tert  Heir.,  pi.  98,  fig.  80,)  and  especially  that  oiEmhothrium 
salignum,  a  living  species  of  the  Proteacece  family,  a  figure  of 
which  is  given  by  the  same  author  on  the  same  plate.  But  the 
fruits  of  the  genus  Emlothrium  are  borne  on  a  strong  woody  stem 

fsnerally  presetved  in  the  fossil  state,  while  our  fossil  fruits  of 
randoa  have  no  scars  showing  the  point  of  attachment  to  a 
pedicel.  They  both,  on  the  contrary,  appear  to  have  been 
enclosed,  either  in  the  spathe,  or  a  fibrous  capsule,  like  the  fruits 
of  some  palms,  or  partly  immersed  in  a  cupula,  like  those  of 
some  OupuliJh-cB.  It  may  be  that  the  thick,  fibrous  and  woody 
capsule  contuned  originally  some  seeds  that  have  escaped  by 
the  dehisoenoe  of  the  valves,  as  Prof.  E.  Hitchcock  remarks; 
but  the  total  absence  of  seeds,  even  within  anopened  specimens, 
led  me  to  suppose  that  the  thin  pellicle  whicn  is  seen  within 
these  peculiar  fruits  contained  a  mealy  cotyledon,  whose  form 
and  matter  have  been  destroyed  by  maceration.  It  is  useless 
however  to  speculate  on  these  ^uits  till  something  more  is  known 
about  their  relation  to  some  living  species.  Specimens  of  No,  1 
are  extremely  abundant  at  Brandon. 

No.  3.  Carpolttkes  irregularis,  sp.  nov.  (Fig.  120, 121, 123, 125, 
and  128.)  Fruit  capsular,  about  one  inch  in  diameter,  irr^;u- 
larly  somewhat  flattened,  sometimes  obscurely  trigonal,  round* 
oval,  costate  in  its  length. 

These  may  be  unopened  and  lees  flattened  specimens  of  the 
same  species  as  No.  2.  They  would  compare  well  with  some 
species  of  Oarya,  if  they  were  not  generally  a  little  flattened  or 
trigonal.  Perhaps  fig.  12S  belongs  to  another  species ;  but  it 
looks  like  a  deformed  specimen  of  this. 

No.  i.  QzrpolUhea  Qrayana,  sp.  nov.  (Fig.  122.)  Fruit  oval- 
elongated,  obtuse  at  one  end,  marked  by  a  sharp  abrupt  point 
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at  the  other,  a  little  flattened,  one  inch  long,  leaa  than  an  inch 
broad,  obscurely  ooatate. 

This  species  has  just  the  form  of  the  kernel  of  the  almond. 
It  is  nearly  related  to  {hrpoUthes  pnin^brmia  Heer,  (1.  c.  vol.  iii, 

L139,  tab.  141,  fig.  18  to  30,)  abundant  in  the  upper  tertiary  of 
rope,  especially  at  (Eningen. 

No.  5.  Oarya  vermcoaa,  sp.  noT.  (Fig.  129.)  Fruit  oval,  alightly 
costate,  obtuse  at  both  ends,  warty. 

This  fruit  is  like  Gan/a  Brauniana  Heer,  (1.  c,  toL  iii,  p.  83, 
tab.  127,  fig.  60  and  61)  from  (Eningen.  It  ia  a  httle  larger  than 
the  following,  but  may  be  the  same  spades  still  covered  with  the 
husk. 

Ko.  6.  Oarya  Verjiumtana,  sp.  nov.  (Fig.  130.)  Nut  small, 
about  half  an  inch  loog,  oval,  pointed  at  one  end,  obtuse  at  the 
other,  siz-costate. 

It  LB  extremely  like  Carya  Bruckmanni  Heer,  (loc.  oil,  Tol. 
iii,  pag.  93,  tab.  127,  fig.  S2)  perhaps  identical  -with  it,  also  from 
(Eningen,  like  the  former. 

No.  7.  Fagm  Sikhcockii,  ap.  nov.  (Fig.  126  and  127.)  Nut 
lai^  trigonal,  with  the  angles  somewhat  obtuse,  striated  on  the 
sides. 

The  fruit  has  nearly  the  same  form  as  a  nutlet  of  .fbgus  ferru- 
ginm  Michx.  It  is  only  proportionally  a  little  shorter  and  broader, 
and  twice  as  large.  Fig.  127  represents  a  spetamen  slightly  open 
on  one  side  at  the  point,  with  the  angles  more  obtose.  It  may 
be  a  difierent  species  or  even  belong  to  another  genua.  The 
fr^it  fig.  126  is  indeed  very  large  for  the  nut  of  a  Beech ;  but 
Unger,  in  his  ChloHs  Protogtea  (pag.  101,  tab.  27,  fig.  1  to  4), 
has  published  Ihgua  Deucalicmxa  with  nuts  as  large  as  those  of 
the  Brandon  species.     It  comes  from  the  tertiary  of  Bohemia. 

Qenus  Apeibopsis  (Heer).  ( CucamHea  Bowerbwik.)  Prof.  Heer 
has  referred  this  genus  to  the  family  of  JUiaceoe,  comparing  it 
to  Apeiha.  It  is  characterized  as  follows :  Fruit  capsular,  five 
to  sixteen-valvate,  poljspermous ;  seeds  small,  sub-globose,  bise- 
liate  in  each  celL  On  the  characters  of  these  fruits,  the  author 
further  remarks:  (Flor.  tert.  Helv.,  vol.  iii,  p.  88)  "Where  the 
bark  of  the  fruit  ia  preserved,  it  ia  marked  with  elongated  warts 
and  the  fruit  was  externally  verrucose.  Within,  it  was  probably 
filled  with  a  fleshy  matter  containing  the  seeds  in  small  cavities. 
In  one  specimen,  (fig.  20  of  Bowerbank)  the  seeds  are  placed 
without  order  in  the  central  mass;  in  another  (ibid.,  figs.  11,  12, 
21,  84,)  they  appear  to  be  placed  in  rows  along  the  suture. 
Probably  the  fruit  was  divided  into  as  many  cells  as  there  are 
furrows  marked  on  the  surface;  but  the  walls  were  very  thin 
and  lost  within  the  fleshy  mass." 

This  description  and  the  remarks  of  Prof  Heer  agree  well 
enough  with  what  I  was  enabled  to  see  by  cutting  a  few  of  out 
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Brandon  fruits,  evidently  referable  to  thn  genus,  and  by  a 
miorosoopical  examinatioii  of  their  internal  stmctoTB.  In  the 
American  species,  the  parietal  follicle  of  the  capsules  appear 
thick  and  each  one  is  distinct  and  separated  froni  the  other  ia 
its  whole  width,  from  the  folding  of  it  at  the  surface  to  the  sa- 
ture  with  the  central  axis,  also  pretty  thick.  There  are  thoa 
intemallr  six  or  seven  loouli  or  carpela,  separated  b^  double 
walls.  The  seeds,  very  small  indeed  (less  than  one  millimeter  in 
diameter)  and  very  numerous,  fill  the  cells  entin^  and  are 
apparently  mixed  with  a  fleshy  or  cellular  matter.  TTioae  neai^ 
est  to  toe  placenta  and  of  both  sides  of  each  cell  appear 
placed  in  rows  upon  the  whole  width  of  the  parietea,  being 
there  perpendiculur  to  it,  and  more  oval  or  a  little  longer  than 
in  the  middle  of  the  cells,  where  they  are  nearly  globoacL 
These  seeds  are  enclosed  in  a  yellowish  somewhat  pellocid  en- 
velope, easily  separated  from  them  and  marked  on  its  inner  eon- 
cave  surface  by  regular  black  points  (or  papillse  ?).  The  seeds 
appear  also  somewhat  papillous  or  rugose,  just  like  the  onter 
surface  of  the  fruit.  The  largest  apeoimeiL  of  these  fruits  that  I 
have  seen  is  scarcely  more  than  half  an  inch  in  diameter,  nearly 
exactly  globular,  or  a  little  elongated  or  oval.  The  surface  is 
not  regularly  vermcose,  but  rather  irregularly  deeply  ruffoae, 
marked  by  seven  or  eight  furrows  a  little  elevated  on  the  T»i^ 
ders,  along  the  line  of  flexure  of  the  parietal  tissne.  The  ex- 
tremiUes  of  the  central  axis  are  marked  on  both  sides  of  the 
fruit  by  a  small  round  scar,  only  a  little  larger  at  the  point  of 
attachment 

On  the  distribution  of  this  remarkable  genus,  Pro£  Heer  says 
that  it  appears  at  first  in  the  Eocene  of  England,  and  takes  its 
greatest  development  in  the  lower  Molasse  of  the  Tertiary  of  Swit- 
zerland where  four  apeciea  have  been  found.  It  has  also  been 
found  in  the  lower  Miocene  of  Italy  and  also  in  Bohemia,  and  is 
then  apparently  lost.  From  this  it  would  appear  that  as  the 
Brandon  deposit,  where  specimena  of  this  genus  are  abandant, 
belongs  apparently  to  the  Upper  Miocene,  as  will  be  seen  pres- 
ently, this  genus  has  appeared  later  or  persisted  longer  in  America 
tiian  in  Europe.  The  size  of  our  fruit,  compared  with  that  of  the 
European  Apeibopsis,  (which  have  sometimes  a  diameter  of  two 
inches)  shows  that  our  species  are  diminutive.  Although  the 
general  form  of  our  specimens  ia  somewhat  alike,  I  think  never- 
tneless  that  we  have  two  species. 

No.  8.  Apahopsia  Heerit,  sp.  nov.  (Fig.  ISl,  182,  183.)  Fruit 
globular,  deeply  grooved  or  rugose,  distinctly  marked  by  seven 
furrowed  costse. 

No.  9.  Apeibopsis  Qavdini,  sp,  nov.  (Fig.  139  and  140.)  Fmit 
smaller,  oval,  depressed  on  one  side;  costee  more  nomcroos  and 
less  marked,  surface  nearly  smooth. 
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It  is  OQ  speoimens  of  this  last  specisa  that  my  examinatioQ 
was  made.  Thej  appear  abuatknt  at  Brandon  but  I  have  seen 
only  three  specimens  of  the  former. 

No.  10.  Ariatolochia  (Eain^ensis,  Heer.  (Fig.  134.)  Fruit  cap- 
suhir,  oval,  sis-oostate,  smooth  or  obscurelj  transverBally  rugose. 

I  cannot  aee  any  difference  between  our  Americao  q>ecimeo 
and  Beer's  figure  of  this  species,  except  perhaps  that  the  sur&ce 
of  the  specimen  appears  somewhat  transTersally  rugose.  This 
appearance  may  be  due  to  the  process  of  maceration.  PioL 
Hitchcock's  figure  in  this  Journal  (loc  cit.  185S)  is  quite  the 
same  as  that  of  Heer  (tab.  100,  fig.  11,  G.  1853),  horn  a  specimen 
of  (Eningeii. 

No.  11.  Ariaiolochia  curvaia,  sp.  nov,  (Pig.  135  and  136.)  Fruit 
capsular,  small,  half  an  inch  long,  oval,  pointed,  marked  with 
eight  strong  oostie,  somewhat  curved  on  one  side. 

No.  12.  Arislohchja  obscura,  ep.  nov.  (Fig.  137, 138,  and  141). 
Fruit  capsular,  small,  one  third  of  an  inch  in  diameter,  six  or 
Beven-coBtate,  globular  or  a  Uttle  flattened. 

This  specdea  is  uncertain.  The  specimens  are  not  well  pre* 
served  and  I  had  not  any  for  anatomical  examination.  I  believe 
nevertheless  that  it  is  a  specimen  of  this  kind  that  Prof.  Bailey 
has  critically  examined  oy  a  cross  section.  He  found  it  a  six- 
vaivedpod,  with  seeds  apparently  Jlailened,  This  agrees  with  the 
strnctnre  of  the  &uit  of  Arisiolochia. 

No.  13.  Sapindus  Americanva,  sp.  nov.  (Fig.  142,  143,  144, 
145.)  Fruit  oval-reniform,  either  smooth  or  irregularly  rugose, 
depressed  or  flattened  on  one  side,  about  half  an  inch  in  its 
greatest  diameter. 

These  fruits  have  the  general  form  of  the  fruit  of  Gxcultu 
Indicus  or  of  some  fossil  species  of  Pavia.  They  are  smaller 
than  the  finiita  of  Pavia  and  moreover  the  cross  section  of  Mie  of 
the  specimens  (fig.  144)  shows  a  fleshy  cotyledonous  Bubetance 
enclosed  in  a  thick  putamen.  The  miits  also  bear  a  marked 
round  scar,  showing  a  point  of  attachment  at  the  upper  end.  It  is 
not  marked  in  the  figure.  These  characters  agree  well  enough 
with  those  of  Sapindus.  The  nearest  foBsil  species  to  that  of  No. 
18  is  Sapind-ua  Ugnitum  Ung.,  (1.  c.  pL  1,  page  33,  tab.  6,  fig.  3 
to  5)  from  the  hgnites  of  Wetterau. 

No.  14.  Carpolithes  bursce/ormis,  sp.  nov.  (Fig.  148  and  147.) 
Fmit  obovate,  narrowed  at  one  end,  where  it  beara  a  round 
smaU  cavity,  infiated  and  obtuse  at  the  other  end,  a  little  curved 
on  one  side,  smooth. 

I  do  not  know  of  any  fossil  species  to  which  this  could  be 
related.  It  is  peio'-shaped,  as  Prof.  Hitchcock  describes  it;  but 
it  is  a  little  curved  on  one  side,  a  character  that  separates  it  from 
Launu.  As  the  specimens  are  much  broken,  this  curved  ap- 
pearance may  result  from  maceration,  and  if  bo,  the  species  would 


)  by  Google 


360        L.  Leiquereux  on  Fossil  Fhats  of  Brandon,  Vt. 

veil  agree  with  Lauras  •princepa  Heer,  (1.  c.  vol.  ii,  page  77,  tab. 
89,  fig.  176)  &om  the  upper  tertiary  of  Europe,  eepeoully  abnn- 
dant  at  (Eaingen. 

No.  15.  Cinnamomum  NovcB-AngluE,  ap.  nov.  (Pig.  148.)  Fruit 
email,  one  sixth  of  an  inch  iu  diameter,  globular,  enlarged  above, 
narrowed  below  to  an  obscnrelj  costate  point,  apparently  a  bro- 
ke9  pedicel,  emooth. 

I  could  not  difloover  on  the  specimen  the  horizontal  stiias 
marked  on  the  figore.  The  fruit  resembles  that  of  a  Oinnamo- 
mum,  a  genua  well  represented  in  the  different  stages  of  the 
tertiary  ra  Europe.  Of  nine  species  described  by  Pro£  Heer, 
five  are  found  at  CEningen.  This  genus  as  it  is  established  by  the 
same  author  is  also  represented  in  the  Tertiary  of  America. 
Among  a  small  number  of  fossil  leaves  collected  by  Dr.  J.  Evana 
ini  the  Tertiary  of  Vancouver,  there  are  specimens  of  two  fine 
species  of  leaves  of  djmamomuTn.  One  other  is  abundant  in 
the  strata  of  the  Tertiary  of  MiasisBippi  (State). 

No.  16.  lUicinm  lignitum,  ap.  miv.  (Fig.  H9.)  Seed  small,  one 
eighth  of  an  inch  long,  oval,  pointed,  marked  at  the  point  by  a 
small  scar  and  by  a  ring  on  one  side,  very  smooth  and  shining. 

I  can  not  but  refer  this  seed  to  ItUcium.  It  is  a  little  thicker 
and  more  pointed  than  that  of  lUidum  anisatum  of  China ;  bat 
about  the  same  size  and  the  same  form.  Two  species  of  IHtcmm 
are  still  living  in  the  southern  part  of  the  United  States  (Gray's 
genera,  vol.  i,  pag.  56.)  On  comparison  with  the  published 
species  of  fossil  plants,  our  seed  is  like  the  one  figured  by  Otiip- 
pert,  under  thegeneral  name  of  Dmpa  (Flora  of  Shossnitz,  tab. 
26,  fig.  S4).  T^e  tertiary  of  Shossnitz  is  of  the  same  age  aa 
that  of  (Eningeu  (Heer,  vol.  iii,  pag.  S06V 

No.  17.  Drupa  rhJxioaperma,  sp.  Tiov.?  {Fig.  IbO.)  Seed  small, 
about  of  the  same  size  and  of  the  same  form  as  the  former, 
oval,  pointed,  or  slightlv  beaked,  finely  and  deeply  striated, 
marked  under  the  point  by  a  deep  triangular  scar. 

These  seeds  resemble  those  of  Pinus  rhabdoaperma  Heer,  (voL 
i,  pag.  60,  tab.  21,  fig.  14)  from  the  Miocene  of  Switzerland. 
The  likeness  is  not  enough  to  prove  that  oar  seeds  are  of  the 
same  species,  or  even  of  the  same  genua.  Analogous  forms  of 
aucb  small  ribbed  seeds  are  found  in  different  genera.  The 
putaraen  is  pretty  thick,  very  hard,  bony,  and  in  all  the  speci- 
mens  that  I  nave  broken  the  kernel  has  been  destroyed  or  the 
seed  is  empty.  The  kernel  is  covered  with  a  browoisn  skin,  like 
that  enveloping  the  albumen  of  the  seeds  of  the  Fines.  How- 
ever the  amnity  of  these  seeds  with  diose  of  a  Pine  is  rendered 
doubtful  by  the  absence  of  every  trace  of  a  wing  in  all  the 
specimens,  six  in  number,  that  I  have  seen. 

No.  18,  (hrpinvs  gnmi^  f  Heer  (1.  c,  vol.  ii,  pag.  40,  tab,  72, 
fig.  16.)  Nutlet  oval,  about  one  eighlji  of  an  moo  in  length, 
ribbed  or  striated. 
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1  have  not  seen  any  specimen  of  this  species.  Pro£  Hitchcock's 
flgore  161  ia  like  that  of  Prof.  Heer  fbr  this  species.  Garpinvx 
w-andia  Heer,  is  from  the  upper  Miocene  of  Switzerland. 

No.  19.  LeguminoaiUa  jpigifoTmiBt  Heer  (1.  c,  vol.  iii,  p.  129, 
tab.  138,  fig.  87  to  40.)  Seed  globoae,  perfectly  amooth,  shining, 
one  mxth  of  an  inch  broad. 

Bound  amall  seeda  like  this  are  fonnd  in  great  number  in  the 
Tertiary  of  Europe  and  have  been  deacnbed  under  various 
namea.  The  DruptB  (£g.  29  and  80  of  tab.  26)  of  CKjppert'a  flora 
of  Shossnitz;  the  seeds  of  MenianOus  tertiaria  Heer  (l.  cit,  vol. 
iii,  pag.  20,  tab.  104,  fig.  20) ;  some  species  of  Podoffonittm ; 
Poaogonium  Krtorrii  Heer  (vol.  iii,  pag.  114,  tab.  186),  a  chsrac- 
teristical  plant  of  the  upper  Miocene  of  Surope,  especially 
abundant  at  QDningen :  and  a  nnmber  of  Oarpolithea  or  undeter- 
zoined  seeda.  Though  the  identity  of  onr  Brandon  Legumin- 
osites  with  that  of  CEningen,  {L.  pigpbrmia)  is  far  from  certain,  it 
is  however  remarkable  that  most  of  those  foaail  stieda  that  have 
about  the  same  form  aa  oura  belong  to  the  upper  Tertiary. 

No.  20.  Nysaa  complanabi,  sp.  nov.  (Fig.  158.)  Fruit  oval,  s 
litUe  fiattened,  bicoatate  with  a  deep  furrow  in  toe  middle. 

This  species  particularly  resemoles  itfysso  Verlumnt  Ung,, 
ffiill.,  pL  p.  16,  tab.  8,  fig.  19  and  20)  from  the  lignites  of  the 
iUiine. 

No.  21.  Nysaa  mieroearpa,  sp.  nov.  (Fig.  164.)  Fruit  oval, 
scarcely  compressed,  regularly  nbbed,  short 

Fig.  166  is  longer;  me  point  of  the  specimen  is  obliquely 
broken  and  thus  its  form  can  not  be  seen.  It  is  perhapa  aome 
other  speciea  of  the  same  genua.  Oar  No.  21  ia  related  toNyssa 
orreHhobroma  Ung.,  (loo.  cit.,  p.  16,  tab,  8,  fig.  15  and  18,)  a  apeciea 
sdao  firom  the  lignitea  of  Vetteravia. 

No.  22.  Nysaa  Icevigata,  sp.  nov.  (Fig.  156.)  Emit  cylindrical* 
oval,  obtuse  at  one  end,  abruptly  cnt  at  the  other,  smooth. 

The  position  of  these  fruita,  as  they  are  figured  and  their  form, 
recall  immediately  the  general  appearance  of  the  fruits  of  Nyasa 
muUiflora.  The  Ukeness  is  still  greater  in  comparing  dry  drupes 
of  this  speciea  with  the  fossil  specimens.  The  thick  putamea  of 
some  J^ssoE  is  well  adapted  for  preservation  in  the  lignites. 
Though  our  fossil  species  is  related  to  the  living  Nyiaa  muUiJiora, 
it  di^TS  by  the  size  of  the  nutlets  and  the  absence  of  strise. 

No.  23.  (hrpoKthes  venosua  f  Sternberg  (Vers.,  vol.  ii,  pag.  208, 
tab.  58,  fig.  18  to  20.)  Fruit  oval,  about  one  inch  long,  irr^u> 
larly  and  deeply  aulcate  and  veined  (fig.  167  to  160). 

This  is  apparently  a  Carya.  Bui  the  likeness  with  the  species 
published  by  Sternberg,  under  the  above  name,  is  too  great  to 
permit  a  aeparation.  Some  pieces  of  the  putamen,  figured  Idd 
and  160,  have  about  the  same  thicknesa  as  that  of  Citrya  olivce- 
formia,  and  are  marked  on  the  inner  aurfaoe  by  irregularly  croBKd 
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wriokles  like  those  of  the  Chrya.  Tia»  Oarpolilhti  venosum  is  a 
speoiee  of  the  lignites  of  Bohemia. 

-  To  close  this  ezamiastioa,  I  have  still  to  meDticm  a  tneoe  o€ 
the  wood  foond  in  the  lignites  of  Brandon.  This  woo<^  some- 
what hardened  and  blackened,  ia  still  in  a  good  state  of  preser- 
vatioD.  It  is  soil  enough  to  be  cut  with  a  knife,  or  at  least  easily 
broken,  and  on  a  section,  it  shows  evidently  the  character  of  s 
Dico^ledonoua  wood.  It  cannot  be  speaifioallj  determiDed,  of 
ooorse ;  but  it  looks  like  the  wood  of  a  Juglatu  or  a  Oarya, 

Before  I  had  had  an  opportunity  of  examiaing  the  fossil  fruits 
of  Brandon,  and  judging  onlj  from  the  drawinra  and  deecrip- 
tions  published  by  ProC  Hitchcock  (I.  c)  I  had,  in  a  letter  to 
Prof  J.  D.  Dana,  given  the  opinion  that  the  Brandon  lignites 
were  of  the  same  age  as  the  upper  Tertiary  deposits  of  CEningen. 
This  opinion  is  fully  confirmed  by  all  that  has  been  said  above 
of  the  relation  of  those  fruits  with  species  of  QSningen.  It  is 
true  that  the  identity  of  species  is  not  ascertained ;  oat  this,  <^ 
ooorae,  can  not  be  expected ;  and  it  is  enough  that  the  greatest 
number  of  the  Branaon  spe<ues  are  more  generally  related  to 
species  of  (Enineen,  than  to  species  of  any  other  stage  of  the 
Tertiary,  to  aal£onze  the  above  conclusioo  and  to  render  it 
credible. 

It  is  to  be  regretted  that  the  fossil  flon  of  the  Tertiary  <4 
Mississippi  is  not  better  known.  I  have  indeed  found  below 
Columbus,  Kj^  some  specimens  of  fruits  of  a  Oarpmw  and  of  a 
Oirya,  this  last  referable  to  (hrya  olivc^ormit,  in  the  chalk 
banks,  overlaid  bv  fermginoos  conglomerate.  AJad  in  some  red 
shales,  received  aom  Misaiasippi,  I  have  found  the  fruit  of  a 
Foffus,  resembling  Fagut  fimcginAL  if  not  identical  with  it. 
These  data  are  too  scanty  to  afford  a  point  of  comparison.  Bnt 
judging  from  the  position  of  the  ligmtes  of  Brandon,  or  rather 
from  tne  nature  of  the  strata  overlying  it,  as  it  is  described  ia 
Prof  Hitchcock's  paper,  I  must  believe  that  they  are  of  the 
same  ige  as  the  upper  lignite  formation  that  extends  on  both 
Bides  of  the  Misdasippi,  ^d  which  I  had  opporttmitv  to  explore 
in  Arkansas,  in  companv  with  mv  friend  ProC  E.  T.  Cox.  His 
general  section  of  the  Tertiary  ol  Dallas  coonty,  Arkansas,  pre- 
sents in  an  exact  manner  a  resum^  of  a  number  of  local  sec- 
tions of  that  country.  It  is  nven  in  detail  in  the  Geolc^cal 
Beport  of  Arkansas  by  Dr.  D.  Dale  Owen  (voL  ii,  p.  410)  thus :~~ 

Oewrai  Sec^on  of  the  Ttrtiari/  of  DaSat  eounfy,  Arkantas. 

Waterworn  pebbles  and  gravd  cemented  by  ferruginoos  con- 
glomerate. 

Place  of  fossil,  generally  silicified  wood. 

Bed  sandy  clay,  sometimes  containing  good  iron  ore  and  Sei- 
ruginbus  sandstone,  the  last  much  Sated. 

Light  colored  sand. 
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Upper  lignite  bed. 

AsoHXjIored  aand;  clay. 

Plastic  potter  clay. 

Lower  fignite. 

The  Copperaa  blufb  in  St  Francis  coanty,  Ark.,  (same  report,  p. 
418)  show  a  aectioQ  mach  like  the  above.  A  number  of  sections 
of  the  Geological  report  of  Mississippi,  by  Dr.  Eug.  W.  Hilgard, 
especially  that  of  page  118,  may  be  compared  also  with  those  of 
the  strata  aooompanylDg  the  lignite  deposit  of  Vermont.  All 
show  the  same  charaoters,  viz.,  lignitio  strata  overlaid  at  some 
dtatance  by  strata  of  iron-ore  or  deposits  of  various  kinds 
charged  with  iron.  I  know  that  it  is  stul  a  miestdon  if  all  these 
lignite  strata  of  the  Mississippi  shores,  which  I  consider  as  upper 
tertiary,  belong  to  the  same  age.  Paleeontology  only  can  decide, 
when  suEBcient  materials  are  ootlected.  I  wilTonly  remark  that 
the  lignites  of  Lauderdale,  Miss.,  presenting  with  their  accom- 
panying strata  a  section  resembling  the  above,  are  placed  by  Dr. 
Hilgard  near  the  base  of  the  tertiary,  while  their  fossil  plantfi 
show  the  greatest  affinity  with  species  of  our  time  and  are  ap- 
parently of  as  recent  an  epoch  as  the  hmta  of  Bnmdon,  Vt 
1,  Ohio,  Sept  IS,  1861. 


Art.  XL. — Thirty-First  Oongress  of  the  British  AjsociaHon  for  the 
Advancement  <^  Seience — with  extracts  from  the  Address  of  Mr. 
Fairhaim  ai  Uie  opening. 

This  Congress  assembled  at  Manchester  on  the  6th  of  Septem- 
ber, and  appears  to  have  exceeded  all  otheis  before  held  in  the 
nambers  present — in  the  amount  of  general  and  local  subscrip- 
tions,  (upon  which  the  efficiency  of  the  Association  in  promoting 
invefiUgations  mainly  depends)  in  the  value  and  number  of  the 
papers  read,  in  the  interest  of  the  personal  discussion,  and  in  the 
excellence  and  variety  of  the  evening  disconrses.  Among  the 
lectures  we  remark  as  of  special  interest  the  Astronomer  Roval's 
(Airy)  discourse  on  the  eclipse  of  the  sun;  and  Prof.  Miller's 
lecture  on  the  Spectrum  Analysis.  ■•.  ■■ 

The  two  subjects  which  commanded  most  general  attention 
among  those  brought  forward,  were  the  Origin  of  Man,  and  Iron 
Plated  Ships.  The  observations  of  Prof.  Owen  we  shall  publish 
as  soon  as  they  are  received — those  of  Mr.  Fairbairn  we  quote 
&om  his  address. 

The  next  meeting  of  the  Association  is  to  be  held  at  Cam- 
bridge, when  etiquette  will  probably  require  His  Royal  Highness 
the  Prince  of  Wales  to  take  the  chair,  vho  with  such  Vice 
Presidents  as  Dr.  Whewell,  Prof  Airy  and  Pto£  Sedgwick  will 
doubtless  do  honor  to  the  Boyal  prerogative. 
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The  Bams  reoommended  for  epedal  reseaiohes  the  coming  year 
Amounted  to  2,868^  against  l,3d5t  last  year.  An  Index  to  the 
Seports  10  in  coarse  of  preparation,  for  wbicti  we  observe  an 
appropriation  of  60QL 

We  copy  from  the  London  Atbenasnm  the  following  eztractB 
from: — 

JTu:  Address  of  the  President. 

**  OtmtUmM  of  the  British  Assoda&m, — Erer  aince  my  elecdon  to  the 
high  ofSoe  I  now  oooapj  I  hiiT«  boen  deeply  sensible  of  my  own  unfitne^ 
for  a  poat  d  wo  much  aiitinctif»i  and  reapODaibility ;  and  when  I  call  ts 
mind  the  iUutriou  men  who  have  preceded  me  in  this  diair,  and  ■•• 
•ronnd  ma  ao  many  penona  mnoh  better  qualified  for  the  office  than  my- 
•elf^  I  feel  the  norel^  <rf  mj  position  ana  nnfeigaed  embairaaament  ia 
addraaaing  you.  I  ahonld  however,  reiy  imperfectly  diKfaai^  the  datiea 
which  devolve  upon  me,  as  the  aucoeauti  of  the  distinguished  nobleonan 
who  presided  orar  the  meetings  of  last  year,  if  I  Delected  to  thank  job 
for  the  hoDorable  poeition  in  which  you  have  placed  me,  and  to  expres 
at  the  outset  my  gratitude  to  thoae  valued  friends  with  whom  I  have  been 
uaited  for  many  yeats  in  ^e  labora  of  the  Sections  of  this  Aasociati<», 
and  from  whom  I  have  invariably  received  every  mark  of  esteem." 

"A  careful  perusal  of  the  history  of  this  Association  will  demonstoats 
that  it  was  the  firet,  and  for  a  long  dme  the  ouly  institution  which  broa|^t 
together  for  a  common  abject  the  learned  Professors  of  our  Universitiea 
and  the  workers  in  practical  ecience.  These  periodical  rtiaiiims  hav« 
been  of  incalculable  beu^t  io  giving  to  practice  that  souDdQess  of  priod- 
pie  aud  certainty  of  progressive  improvement  which  can  only  be  obtained 
by  the  accurate  study  of  science  aud  its  application  to  the  arts.  On  tha 
other  baud,  the  men  of  aetoal  practice  have  reciprocated  the  benefits  thoa 
received  from  theory,  in  teating  by  actual  experiment  deductions  whidi 
were  donbtfiil  and  recdlyiog  thoae  which  were  erroneous.  Guided  by  aa 
eiteoded  experience,  and  exercising  a  sound  and  di&ciplined  judgment 
they  have  often  corrected  theories  apparently  accurate,  but  neverllieleH 
founded  on  incomplete  data  or  on  &lse  assumptions  inadvertently  intro- 
duced. If  the  Bntiih  Association  had  efiected  nothing  more  than  the 
removal  of  anomalous  separation  of  theory  and  pracdce,  it  would  hav« 
guned  imperishable  renown  in  the  benefit  thna  conferred.  Were  I  to 
enlarge  on  the  relation  of  the  achievements  of  scicnoe  to  the  oomforta  and 
eujoynients  of  man,  I  should  have  to  refer  to  the  present  epoch  as  one  of 
the  most  important  in  ^e  history  of  the  world.  At  no  former  period  did 
•cienca  contribute  so  much  to  the  uses  of  life  and  the  wants  of  society. 
And  in  doing  \k\%  It  has  only  been  fulfilling  that  mission  which  Bacoe, 
the  great  &ther  of  rdodem  science,  appointed  for  it,  when  he  wrote  that 
"the  legtmate  goal  of  the  sciences  is  the  endowment  of  human  life  with 
new  inrentioDB  and  riches,"  and  when  he  sought  for  a  natural  philosophy 
which,  not  speiiding  ita  energy  on  barren  disquisitions,  "  should  be  open- 
tire  for  the  benefit  and  endowment  of  mankind."  Looldng,  then,  to  the 
fact  that,  while  in  our  time  all  the  soienoea  have  yielded  this  fiiiit,  engi- 
neering science,  with  which  I  have  been  moat  intimately  connected,  an 
prefimmineatly  advanetd  the  power,  the  wealth,  and  the  comforts  of  muh 
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kind,  I  Bhsll  probably  best  disoharge  the  dutiw  of  tba  office  I  bavo  th« 
b<»ior  to  £]1  by  atating,  ai  brieflj  as  poesible,  the  more  recent  scientifio 
dlMWveries  which  have  so  iofluenoed  the  relations  of  social  life.  I  ahall, 
therefore,  not  dwell  so  much  on  the  progress  of  abstract  science,  important 
u  that  is,  but  shall  rather  endeavor  briefly  to  examine  the  applioationa 
of  seience  to  the  usefhl  arts,  and  the  results  which  have  followed,  and  are 
likely  to  follow,  in  iba  impro?einent  of  the  condition  of  sodety."  *  *  * 

"In  attempting  to  notice  those  branches  of  science  with  which  I  am 
but  imperfectly  acquainted,  I  shall  have  to  claim  your  indulgence.  This 
Association,  as  yon  are  aware^  does  not  confine  ita  discussions  and  inreo- 
tigatiMis  to  any  particular  science ;  and  one  great  advantage  of  this  is, 
that  it  leads  to  the  diviuon  of  labor,  while  the  attention  each  department 
receives,  and  the  harmony  with  wbiiji  the  plan  has  hitherto  worked,  afford 
the  best  guarantee  ot  its  wisdom  and  proof  of  its  success."    *    *    * 

*  *  "Our  knowlad^  of  the  physical  constitution  of  tbe  central 
body  of  our  system  seems  likely,  at  tiie  present  time,  to  be  much  increased. 
The  spots  on  the  sun's  disc  were  noticed  by  Galileo  and  his  eon  tern  porariee, 
and  enabled  them  to  ascertain  the  time  of  its  rotation  and  the  inclination 
oi  its  axis.  They  also  correctly  inferred,  from  their  appearance,  the  exist- 
ence of  a  luminous  envelope,  in  which  funnel  shaped  depressions  revealed 
<  a  solid  and  dark  nucleus.  Just  a  century  ago,  Alexander  Wilson  indica- 
ted the  prteenoe  of  a  second  and  less  luminous  envelope  beneath  the  outer 
stratum ;  and  his  discovery  was  confirmed  by  Sir  William  Herschel,  who 
was  led  to  assume  the  presence  of  a-double  stratum  of  clouds,  the  upper 
intensely  luminous,  the  lower  grey,  and  forming  the  penumbra  of  the 
spots.  Observations  during  eclipses  have  rendered  probable  the  supposi- 
tion that  a  third  and  outermost  stratum  of  imperfect  transparmcy  inclosea 
concentrically  the  other  envelopes.  Slill  more  recently,  the  remarkable 
discoveries  of  Kirchoff  and  Bunsen  require  ns  to  believe  that  a  solid  or 
liquid  photosphere  is  seen  through  an  atmosphere  containing  iron,  sodium, 
litninm,  and  other  metals  in  a  vaporous  condition.  We  must  still  wait 
for  the  application  of  more  perfect  instruments,  and  eepeoially  for  the 
careful  registering  of  the  appearances  of  the  son  by  the  photoheliograph 
of  Sir  John  HerMhel,  so  ^ly  employed  by  Mr.  Warren  De  La  Rue,  Mr. 
Welsh,  and  others,  before  we  can  expect  a  solution  of  all  the  problems 
thus  BQggeated. 

"Guided  by  the  same  prindnlea  which  have  been  so  succeesfut  in 
astronomy,  its  sister  science,  Hag^ism,  emeiving  from  its  infancy, 
has  of  late  advanced  rapidly  in  that  stage  ot  development  vhioh  is 
marked  by  assiduous  and  systematic  observation  of  the  phenomena,  by 
careful  analysis  and  presentation  of  the  &cts  which  they  disdcoe,  and  by 
the  grouping  of  these  in  generalisations,  which,  when  t£e  basis  cm  which 
they  rest  shall  be.more  extended,  will  prepare  the  way  for  the  conception 
of  a  general  phyaioBl  theory,  in  which  all  the  phenomena  shall  be  com- 
prehended, wnila  each  shall  receive  ita  separate  and  satisbctory  explan*- 
tion.  It  is  unneceBSary  to  remind  you  of  the  deep  intereat  whicn  the 
British  Aasodation  has  at  all  times  taken  in  the  advancement  of  this 
branoh  of  natural  knowledge^  or  of  the  specific  recommendations  which, 
made  in  conjunction  with  the  Koyal  Society,  have  been  productive  (J  such 
v«riotu  Mid  important  rasnlts.    To  r^br  but  to  a  sin^  instance:  w« 
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lum  seen  those  magnetic  disturb&noee,  so  mysterioiiB  in  tlieir  <nigiu  aad 
to  estenaire  in  umultuieoiu  prenlence, — and  whieb,  lest  tfaaa  twentj 
yean  ag^o,  were  dewgnated  by  a  term  specially  denoting  that  their  laws 
wens  wholly  anknAwn, — traced  to  taws  of  periodical  recnfrence,  ravealing; 
without  a  donbt,  their  origin  in  the  oentral  body  of  onr  aystem,  ^ 
inequalitiea  which  hare  for  their  respective  periods  the  solar  day,  the  solar 
year,  and,  still  more  remarkably,  aod  until  lately  nnsoipectsd,  solar  cycle 
of  about  ten  of  our  terrestrial  yeaiB,  to  whose  existence  they  bear  testimo- 
ny in  oonjuDction  with  the  solar  spots ;  but  whose  nature  and  causes  are 
in  all  other  respects  still  wrapped  m  entire  obscnri^.  We  owe  to  General 
Sabine,  especially,  the  recognition  and  study  of  these  and  other  solar 
magnetic  inSuences,  and  of  the  magnetic  influence  (tf  the  moon  similarly 
attested  by  concurrent  determinatjons  in  many  parts  of  the  globe,  which  are 
now  held  to  constitute  a  distinct  branch  of  this  sdenee,  not  inappropriatdy 
Darned  "celestial,"  ae  distinguished  from  purely  terrestrial  magnetiam." 

"  We  ought  not  in  this  town  to  foivet  that  the  rery  rapid  advance  which 
has  been  made  in  our  time  in  Chemistry  is  due  to  the  law  of  equivalents, 
or  Atomic  Theory,  flrst  discovered  by  our  townsman,  John  Dallon.  Since 
the  development  of  this  law,  its  progrees  has  bean  unimpeded,  and  it  haa 
had  a  most  direct  bearing  on  the  comforts  and  enjoyments  of  life."  *  *  * 

"The  largest  developments  of  chemistry,  however,  have  been  in  con- 
nexion with  the  useful  arts.  What  would  now  be  the  condition  of  calico- 
printing,  bleaching,  dyeing,  and  even  agriculture  itself,  if  they  had  bees 
deprived  of  the  aid  of  theoretic  chemistry  t  For  example,  aniline — first 
discovered  in  coal  tar  by  Dr.  Hoffman,  wno  has  so  admirably  developed 
ita  properties — is  now  most  extensiv^y  used  as  the  basis  of  red,  Uae, 
violet,  and  green  dyea.  This  important  discovery  will  probably  in  a  few 
years  render  this  country  independent  of  the  world  for  dye  stum ;  and  it 
II  more  than  probable  that  England,  instead  of  drawing  her  dye  stuft 
from  foreign  countries,  may  herself  become  the  centre  from  which  all  the 
worid  will  be  supplied.  It  ii  an  interesting  &ct  that  at  the  same  time,  in 
another  branch  of  this  adence,  M.  Toumet  has  lately  demonstrated  that 
the  colors  of  gems,  such  as  the  emerald,  aqua-marina,  amethyst,  smoked 
rock-crystal,  and  others,  are  due  to  volatile  hydro-carbons,  first  noticed  by 
Sir  David  Brewster  in  otonded  topaz,  and  that  they  are  not  derived  from 
metallic  oxyds,  as  has  been  hitherto  believed.  Another  remarkable  a^ 
vance  haa  recently  been  made  by  Bunsen  and  Eirchoff  in  the  application 
dT  the  colored  raye  of  the  prism  to  analytical  reeearch.  We  may  consider 
their  discoveries  as  the  commencement  of  a  new  era  in  analytical  chemia- 

y,  from  the  eitraordinaij  facilities  they  afford  in  the  qualitative  detection 
the  minateet  traces  of  elementary  bodies.  The  vdue  of  this  method 
has  been  proved  by  the  diecoveiy  of  Uie  new  metals,  ciattKtn  and  ntMeftNas, 
by  U.  Bunsen  ;  and  it  has  yielded  another  remarkable  result  in  demon- 
strating the  existence  of  iron  and  six  other  known  metals  in  the  sun.  In 
noticing  the  more  reoent  discoveries  in  this  important  science  I  must  not 
pass  over  in  silence  the  valuable  light  which  chemistry  has  thrown  upon 
the  oompoeiticm  of  iron  and  steel.  Although  Deeprvtx  demonstrated 
many  years  ago  that  iron  would  combine  with  nitrogen,  yet  it  vras  not 
until  18&7  that  Mr.  C.  Binks  proved  that  nitrc^n  is  an  essential  element 
of  steel ;  and  more  recently  M.  Caron  and  M.  Frimy  have  farther  elaoi- 
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dated  this  sabjeot;  tlia  fermer  ihowing  that  cyanogen,  or  cjanid  of  am- 
monium,  »  the  enentiiil  element  which  convert!  wrought  iron  into  steel ; 
the  latter  combining  iron  with  nitrogen  through  the  medium  of  ammo- 
nia, and  then  converting  it  into  steel  by  bringing  it  at  the  proper  tem- 
perature into  contact  wi£  common  coal  gas.  There  is  little  doubt  that  in 
a  few  yean  theea  discoveriea  will  enable  Sheffield  manufacturers  to  replace 
their  present  uQcertaiu,  cumbrous,  and  expensive  proceee  by  a  method  at 
once  simple  and  ineipenaive,  and  so  completely  under  control  as  to  admit 
of  any  required  d^ree  of  converaion  being  obtained  with  absolute  cer- 
tainty. Hr.  Grace  Calvert,  also,  has  proved  that  cast  iron  contains  nitro- 
gen, and  has  shown  that  it  is  a  definite  compound  of  carbon  and  iron, 
mixed  with  various  proportions  of  metallic  iron,  according  to  its  natore. 
Before  leaving  chemical  science,  I  most  refer  to  the  interesting  discovery 
by  M.  Deville,  by  which  he  succeeded  in  rapidly  melting  thirty-eight  or 
forty  pounds  of  platinum — a  metal  till  then  considered  almost  infusible. 
This  discove^  will  render  the  extraction  of  platinum  Irom  the  ore  raora 
perfect,  and,  by  reducing  its  cost,  will  greatly  &cilitate  its  application  to 
the  arts." 

"It  is  litttle  more  than  half  a  century  nnce  geology  assumed  the  dis- 
tinctive character  of  a  science.  Taking  into  consideration  the  aspects  of 
nature  in  different  epochs  of  the  history  of  the  earth,  it  has  been  found 
that  the  study  of  the  changes  at  present  going  on  in  the  world  around  na 
enablee  ns  to  undeietand  Uie  past  revolutions  of  the  globe,  and  the  con- 
ditions and  circumstances  under  which  strata  have  been  formed  and  or- 
ganic remuiM  embedded  and  preserved.  The  geologist  has  increasingly 
tended  to  believe  that  the  changes  which  have  taken  [dace  on  the  face  <^ 
the  globe,  from  the  earliest  timee  to  the  present,  are  the  result  of  agenciea 
still  at  work.  But  while  it  is  his  high  office  to  record  the  distribution  of 
life  in  past  ages,  and  the  evidence  of  physical  changes  in  the  arrangement 
of  land  and  water,  his  results  hitherto  have  indicated  no  tracee  of  its  be- 
ginning, nor  have  they  afforded  evidence  of  the  time  of  its  future  dura- 
tion. Geology  has  been  indebted  for  this  progress  very  largely  to  the 
inveatigations  of  Sedgwick  and  the  writings  of  Sir  Charles  Lyell."  *  * 

"  It  IS  well  known  that  the  temperature  increases  as  we  descend  through 
the  earth's  crust,  from  a  certain  point  near  the  surface,  at  which  the  tem- 
perature is  constant  In  various  mines,  borings,  and  artesian  wells  the 
temperature  has  been  found  to  increase  about  one  degree  Fahrenheit  for 
every  sixty  or  sixty-five  feet  of  descent.  In  some  carefully  conducted  experi- 
ments during  the  siukiiig  of  Dukinfield  Deep  Mine — one  of  the  deepest 
pita  in  this  country — it  was  fbund  that  a  mean  increaee  of  about  one  de- 
gree in  seventy-one  feet  occurred.  If  we  take  the  ratio  thus  indicated, 
and  assume  it  to  extuid  to  much  greater  depths,  we  should  reach  at  two 
and  a  half  milee  from  the  snr&oe  strata  at  the  temperature  of  boiling 
water ;  and  at  depths  of  about  fifty  or  sixty  milea  the  tempf-rature  would 
be  sufficient  to  melt,  under  the  oniinary  pressure  of  the  atmos^ere,  the 
hardest  rocks.  Reasoning  from  these  facta,  it  would  appear  that  th« 
mass  t^  the  ^obe,  at  no  great  depth,  must  be  in  a  fluid  state.  But  this 
deduction  requires  to  be  modified  by  other  considerations,  namely,  the 
influence  of  pressure  on  the  fiising  point,  and  the  relative  conductivity  of 
the  ro(^  which  form  the  earth's  crust.    To  solve  these  queetions  a  aeriea 
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of  importaat  experimenta  were  iiutitated  bj  Ur.  Hopkins,  in  the  proaA- 
oution  of  which  Dr.  Jonle  and  mfMlf  took  part ;  mhI  ttlet  &  lon^  uid 
tftborioiu  inTestigatioD  it  was  fonod  that  th«  tenmentara  of  flinditf  JB- 
ereased  about  one  degree  Fahrenheit  for  every  fin  hundred  poanda  of 
iM«aaUTe  in  Uie  case  of  Bpermaocti,  boeewax,  and  other  oiiniUr  anba' 
Howerer,  on  eiteoding  these  eiperiments  to  lent  comprenibla  euba 
■och  B>  tie  and  barytes,  a  similar  iooreaM  waa  not  observed.  Bat  thJa 
•eriea  oi  eiperimentg  haa  been  nnavoidably  int«mi|^ed;  nor  ia  tli«  aariea 
on  the  conductiTitT  of  rocks  entirely  finished.  Until  ihvy  haro  bean 
eompleted  by  Hr.  Hopkins,  we  can  only  make  a  partial  nw  of  tbem  in 
fbrming  an  opinion  of  the  thickneas  of  die  earth's  sc^id  crnst.  Judging, 
however,  alone  from  the  greater  conductivity  of  the  igneous  locka,  we 
may  caloulate  that  the  thickneM  cannot  possibly  be  leas  than  nesi'ly  tfir«« 
timea  as  great  as  that  calculated  on  the  usual  sappoaitioDS  of  the  cwtduo- 
tive  power  of  the  terrestrial  mass  at  oiormous  depths  being  do  greater 
than  that  of  the  superficial  sedimentary  beds.  Other  modes  of  isveati- 
gation  which  Mr.  Hopkins  has  brought  to  bear  on  this  question  «ppe«r 
to  lead  to  the  oonolusion  that  the  thickneaa  of  the  earth's  cniat  ia  tnooh 

S eater  even  than  that  above  stated.  This  would  require  us  to  aaaume 
at  a  part  of  the  heat  in  the  emit  is  dne  to  supenciat  and  external 
rather  Uian  central  causes.  Ibis  does  not  bear  directly  against  the  doo- 
trine  of  central  heat,  but  shows  that  only  a  part  of  the  increase  (^  tem- 
perature observed  in  mines  and  deep  wella  is  due  to  the  outward  flow  of 
Uiatheat."         •         •         • 

"  Two  other  branches  of  icientiflc  research,  Oec^raphy  and  Elhn(dogy, 
have  for  some  years  been  united,  in  this  Association,  in  one  Section,  and 
that  probably  the  moat  attracldve  and  popular  of  them  al).  We  are  much 
Indebted  to  Sir  Roderick  Morchison,  among  other  members  of  the  Asso- 
ciation, for  its  continued  prospeHty,  and  the  high  position  it  has  attained 
in  public  estimation.  The  spirit  of  enterprise,  oonrage  and  peneveranoe 
displayed  by  our  travellers  in  all  parts  <^  the  world  have  been  pownAtUy 
stimulated  and  well  supported  by  the  Royal  Oeographical  Society;  and 


the  prominence  and  rapid  publicity  given  to  discoveries  by  that  body 
have  largely  promoted  geographies  reaearch.  In  Physical  Geogra[Ay, 
the  late  Baron  von  Humboldt  has  been  one  (^  the  largeat  contnbuton, 
and  we  are  chiefly  indebted  to  bia  personal  Teaearebee  and  numerom 
writings  for  the  elevated  position  it  now  holds  among  the  sdencea.  To 
Humboldt  we  owe  our  knowledge  of  the  physical  feeturea  of  Central  and 
Southern  America.  To  Parry,  Sir  Jamea  Roea  and  SooresI^  we  an  in- 
debted for  discoveries  in  the  Arctic  and  Antarotio  regions,  G«om[A7 
baa  also  been  advanced  by  the  first  voyage  ot  FranUin  down  the  C<^!per 
Mine  River,  and  along  the  inhospitable  ^oree  of  the  Northern  aeaa,  a> 
far  aa  Point  Tumagain ;  aa  also  by  that  ill-bted  expedition  in  seareh  of 
a  sorAweet  paaaoge,  followed  by  othera  in  search  of  the  nnfertunata  men 
•who  perished  in  Ueir  attempt  to  teach  those  iee-bonnd  regiona,  ao  oftsn 
atimiuated  by  the  untiring  energy  of  a  high-minded  woman.  In  addi- 
tion to  these,  the  disooveriee  of  Dr.  Livingstone  in  Africa  han  opened  to 
us  a  wide  field  of  future  enterprise  along  the  banks  of  the  Zambeai  and 
ila  tributaries.  To  theae,  we  may  odd  Uie  explorations  of  CapL  Burton 
in  the  HUQa  continent,  and  those  also  by  CapL  Spoke  and  Capt  Gnat  ot 
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•  bitherto  tminown  region,  in  which  it  has  been  Buggeated  that  ths 
White  Nilo  ha«  its  source,  flowing  from  one  of  two  immense  lahes,  up- 
irards  of  300  milee  long  by  100  broad,  «ai  entnsted  at  an  elevation  of 
4,000  feet  aboro  the  nes.  To  these  remarkable  discoTeriee  I  ongfat  U>  add 
an  honorsUe  mention  of  the  wgacioas  and  perilona  exploration  of  Cen- 
tral and  Northern  Australia  by  Mr.  H1>oiiall  Stuart 

Having  glancod,  however  imperfectly,  at  some  of  the  most  important 
branches  of  science  which  engage  the  attention  of  Members  of  this  Asao- 
eiatdoQ,  I  wontd  now  invite  attention  to  the  Mechanical  Sciences,  with 
vbich  I  am  more  ftmiliarly  acquainted.  'Hiey  may  be  divided  into  The- 
oretical Mechanics  and  rhrnamics,  comprising  the  conditions  of  eqirilib- 
tinm  and  the  laws  of  motion ;  and  Applied  Mechanics,  relating  to  the 
eonstmction  of  machines.  I  have  already  observed  that  Practice  and 
Theory  are  twin  sisters,  and  must  work  together  to  insure  a  steady  pro- 
l^eas  in  mechanical  art  Let  us,  then,  maintain  this  union  as  the  best 
and  safest  basis  of  national  progress,  and,  moreover,  let  ns  realise  it  as 
one  of  the  distinctive  aims  of  the  annual  riunion»  of  this  Association. 
During  the  last  century,  the  science  of  Applied  Mechanics  has  made 
stridee  which  astonish  by  their  magnitude;  but  even  these,  it  may  rea- 
sonably be  hoped,  are  but  the  promise  of  iiiture  and  more  wonderfbl 
enlargements.  I  therefore  propose  to  oflbr  a  succinct  history  of  these 
improvements,  as  an  instance  of  the  inflnence  of  scientific  progress  on  the 
wdl-being  of  society.  I  shall  take  in  raview  the  three  uiief  aids  which 
engineering  science  has  afforded  to  national  progress, — namely,  canals, 
steam  navigation  and  railways ;  each  of  which  has  promoted  an  incalcu- 
lable extension  of  the  industrial  raourcea  of  &a  countir.  One  hundred 
years  ago,  the  only  means  for  the  conveyance  of  inland  merchandise 
were  the  packhorsee  and  wagons  on  the  then  imperfect  highways.  It 
was  reserved  for  Briodley,  Smeaton  and  othere  to  introdnce  a  system  of 
canals,  which  opened  up  bcilities  for  an  interchange  of  commodities  at  a 
cheap  rate  over  almost  every  part  of  the  country.  Tie  impetus  given  to 
industrial  operations  by  thts  new  sj%t«m  of  conveyance  indnced  capitalists 
to  embark  in  trade,  in  mining,  and  in  the  extension  of  mannfactares  in 
almost  every  district  These  improvements  continned  for  a  series  of 
years,  until  the  whole  coantry  was  intersected  by  canals,  requisite  ta 
meet  the  demands  of  a  greatly  extended  indostry.  But  canals,  however 
well  adapted  for  the  transport  of  minerals  and  merbhandise,  were  less 
suited  for  the  conveyance  of  passengers.  The  ^eed  of  the  canal  boats 
seldom  exceed  from  2 j^  to  8  mites  an  hour;  and,  in  addition  to  this,  the 
projectors  of  canals  sometimes  sought  to  take  an  nnfiiir  advantage  of  the 
Act  of  Parliament,  which  fixed  the  tariff  at  so  much  per  ton  per  mile,  by 
adopting  circnitona  routes,  under  the  erroneous  impression  that  mileage  was 
a  consideration  of  great,  importance  in  the  success  of  such  undartAings. 
It  is  in  consequence  of  short-sighted  ^ews  and  imperfect  legislation  that 
wo  inherit  the  numerouB  curves  and  distortions  of  our  canal  system."  *  • 
"Scarcely  had  the  canal  system  been  fully  developed  when  a  new 
means  of  propulsion  was  adopted — namely,  steam.  I  need  not  recoimt  to 
you  the  enterprise,  skill  and  labor  that  have  been  exerted  in  connection 
with  steam  navigation.  You  have  seen  its  results  on  every  river  and  ' 
aea;  results  we  owe  to  the  frnitftil  minds  of  Miller,  Symington,  Futtony 
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and  Hmiy  Bell,  who  vera  tLe  pioooen  in  tba  great  march  of  progrtam. 
Viewing  the  past,  with  a  knowledge  of  the  praaent  and  a  prospect  of  tbe 
future,  it  it  difficult  to  eetimote  luffioientl;  the  benefits  tJist  have  been 
conferred  by  this  application  <A  mechanical  science  to  the  parpoaM  of 
naviga^OQ.  Power,  speed,  and  certainty  of  action  hare  been  attained 
on  tbe  meet  gigantic  scale.  The  celerity  with  which  a  modem  steamer, 
with  a  thousand  tons  of  marctiandise  and  soma  hundreds  of  hnmaa 
beings  ou  board,  clnaTes  the  water  and  pursnea  her  coone  far  sorpiuBea 
the  most  sanguine  expectations  of  a  quarter  of  a  centurj  ago,  and  indeed 
almoet  rivals  the  speed  of  the  locomotive  itself.  Previous  to  1813  oor 
iotercouree  with  foreign  countries  and  with  our  colonial  poeseasions  de- 
pended entirely  upon  the  state  of  the  weather.  It  was  only  in  favorable 
seasons  that  a  passage  was  open,  and  we  had  often  to  wait  days,  or  even 
a  week,  before  Dublin  could  be  reached  from  Holyhead.  Now  this  dia- 
tanoe  of  sixty-three  miles  ia  accomplished  in  all  weathen  in  little  more 
than  three  hours.  The  passage  to  America  uaed  to  occupy  six  weeka,  or 
two  months;  now  it  is  accomplished  in  eight  or  nine  days.  Thepeasage 
round  the  Gape  to  India  is  reduced  from  nearly  half  a  year  to  lees  than  a 
third  of  that  ttme^  while  that  coootry  may  be  reached  by  the  overland 
route  in  less  thiio  a  month. 

"These  are  a  few  of  Uie  benefits  derived  from  steam  navigatioa,  and, 
as  it  is  yet  for  from  perfect,  we  may  reasonably  calculate  on  still  grealor 
advantages  in  our  iotercourae  with  distant  natiODs.  I  will  not  here  enter 
on  the  subject  of  the  numerous  improvements  which  have  so  r»[Hdly  ad- 
vanced the  prepress  of  this  important  service.  Suffice  it  to  observe  that 
the  paddle-wheel  system  of  propalsion  has  raatntained  its  superiority- 
over  every  other  method  yet  adopted  for  the  attainment  of  speed,  aa  1^ 
it  the  beat  results  are  obtamed  with  the  least  expenditure  of  power.  In 
ships  of  war  the  screw  is  indispensable,  on  account  ot  Uie  aecnrity  it 
affords  to  the  engines  and  maohineiT,  from  their  position  in  the  hc^ 
below  the  water  line,  and  because  of  the  facility  it  offers  in  the  use  cf 
sails,  when  the  screw  is  raised  from  ita  position  in  the  well  to  a  reeeea  in 
the  stem  prepared  for  that  purpose.  It  is  also  preferable  in  ship*  which 
require  auxiliary  power  in  calms  and  adverse  winds,  so  as  to  expedite  the 
voyage  and  affect  a  considerable  saving  upon  the  freiglit. 

"  The  public  mind  had  scarcely  recovered  itself  from  the  changea  which 
steam  navigatiou  had  caused,  and  the  impulse  it  had  given  to  ownaiercQ, 
when  a  new  and  more  gigantic  power  o(  looomotion  was  inaugundad. 
Leas  than  a  quarter  of  a  century  had  elapsed  since  the  first  steamboato 
floated  on  the  waters  of  the  Hudson  and  the  Clyde,  when  t^e  achieve- 
ments thence  reealting  were  followed  by  the  application  of  the  same 
agency  to  the  almoet  snperhuman  flight  of  the  locomotive  and  its  attend- 
ant triun,  I  welt  remember  the  competition  at  Kainhill  in  1830,  and  the 
incredulity  everywhere  evinced  at  the  proposal  to  run  locomotives  at  20 
miles  an  hour.  Neither  Oeoi^  Stephenson  himself,  nor  any  one  else  had 
at  that  time  the  most  distant  idea  of  Ihe  capabilities  of  the  railway  system. 
On  the  contrary,  it  was  generally  considered  impossible  to  exoeed  10  or  IS 
miles  an  hour;  and  our  present  high  velocities,  dne  to  high-prewmra 
steam  and  the  tubular  system  of  boilers,  have  surpassed  the  mcst  san- 
guine expeotatioQS  of  engiDeeta.    The  s^aoity  of  George  Stephenson  at 
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once  MiEed  upon  the  Raf^estions  of  HeDty  Booth,  to  employ  tnbnlar 
boilers;  and,  that,  united  to  the  blast-pipe,  previoiuiT  known,  W  been  the 
tneaiM  of  affecting  alt  the  wouden  we  now  witness  in  a  syetera  that  haa 
done  more  for  the  developnieot  of  practical  »cienoe  and  the  civilization  of 
man  than  any  discovery  since  the  days  of  Adam."        •        •        • 

Want  of  space  compels  us  to  puss  Mr.  Fairbaim's  very  inter- 
esting remarks  on  the  history  of  the  steam  engine  and  the  man- 
ufacturing iudustrj'  of  Great  Britain. 

"  I  might  greatly  extend  this  description  of  our  manufacturing  indus- 
try, but  I  must  for  the  present  be  brief,  in  order  to  point  out  the  depend- 
ence of  all  these  improvementi  on  the  iron  and  coal  so  widely  distrihuted 
among  the  mineral  treasures  of  our  island.  We  are  highly  favored  in 
the  abundance  of  these  minerals,  deposited  with  an  UDS|>Hring  band  by 
the  great  Author  of  Nature,  under  bo  slight  a  covering  as  to  brinr  them 
vithm  reach  of  the  miner's  art  To  them,  we  owe  our  present  bi^  state 
of  perfection  in  the  useful  arts ;  and  to  their  extended  application  we  may 
safely  attribute  our  national  progress  and  wealtb.  So  that,  looking  to 
the  many  blessings  which  we  daily  and  hourly  receive  from  these  sources 
alone,  we  are  impressed  with  devotional  feelings  of  gratitude  to  the  Al- 
mighiy  for  the  manifold  bounties  He  has  bestowed  on  us.  Previously  to 
the  inventions  of  Henry  Cort,  the  manufacture  of  wrought  iron  was  of 
the  most  crude  and  primitive  desuription.  A  hearth  ana  a  pair  of  bel- 
lows was  all  that  was  employed.  Bnt  since  the  introduction  of  puddling, 
the  iron-masters  have  increased  tbe  production  to  an  extraordinary  extent, 
down  to  the  present  time,  when  processes  for  the  direct  conversion  of 
wrought  iron  on  a  large  scale  are  being  attempted.  A  consecutive  series 
of  chemical  researches  into  the  different  processes,  from  the  cfllcining  of 
the  ore,  to  the  production  of  the  bar,  earned  on  by  Dr.  Percy  and  others, 
has  led  to  a  revolution  in  tbe  manuafcture  of  iron ;  and  although  it  is  at 
the  present  moment  in  a  state  of  transition,  it  nevertheless  requires  no 
Tery  great  discernment  to  perceive  that  steel  and  iron  of  any  required 
tenacity  will  be  made  in  the  same  furnace,  with  a  focility  and  certainty 
never  before  attained.  This  has  been  effected  to  some  extent  by  im- 
provements in  puddling;  but  the  process  of  Mr.  Bessemer — first  made 
known  at  the  meeting  of  this  Association  in  Cheltenham — affords  the 
highest  promise  of  certainty  and  perfection  in  the  operation  of  converting 
the  melted  pig  direct  into  steel  or  iron,  and  is  likely  to  lead  to  the  most 
important  developments  in  this  manufacture.  These  improvements  in 
the  production  of  the  material  must,  in  their  turn,  stimulate  its  appb'ca- 
tion  on  a  larger  scale  and  lead  to  new  constructions. 

In  iron  shipbuilding  an  immense  field  is  opening  before  us.  Oar 
wooden  walls  have  to  all  appearances  seen  their  last  days;  and  as  one  of 
tbe  early  pioneers  In  iron  construction,  as  applied  to  ^liipbuiMing,  I  am 
highly  gratified  to  witness  a  change  of  opinion  that  augurs  well  for  the 
securities  of  the  liberties  of  tbe  country.  From  tbe  commenr^ment  of 
iron  shipbuilding  in  1830  to  the  present  time,  there  could  be  only  one 
opinion  among  those  best  acquainted  with  tbe  subject,  namely,  that  iron 
must  eventually  supersede  timber  in  every  form  of  nsval  construction. 
The  large  ocean  steamers,  the  Himalaya,  the  Persia,  and  the  Qieat  East- 


zee  by  Googic 


372         Thirty-firMt  Meeting  of  the  BritUh  AMiociatiom. 

ern,  Kbnndaatly  show  what  oan  be  done  with  inw,  and  we  hare  onlj  to 
look  at  the  new  sjitem  of  oaaiug  ihipa  witb  anoor  plates,  to  be  coDnnoed 
that  WQ  cui  DO  longer  build  wooden  veieela  of  war  wiUi  uftej  to  oar 
tkaral  luperiority  and  the  host  interests  of  the  ooontiy.  I  gire  no  ofin- 
ion  as  to  the  detaiti  of  the  reconstruction  of  the  vxrj — that  is  tSMrred 
for  another  place — but  I  may  stste  that  I  am  full;  psrtnaded  that  the 
whole  of  our  Bhips  of  war  must  be  rebuilt  of  iron,  and  dsfimded  with  iroa 
armor  calculated  to  resist  projectiles  of  the  heaviest  descripdon  at  bwfa 
Tslooities.  In  the  earl;  stages  c^  iron  shipbuilding,  I  bdiere  X  waa  ue 
first  to  show,  by  a  long  series  of  experiments,  the  superiorly  at  wro<^^ 
iron  over  every  other  description  of  material  in  security  and  strength, 
when  judicially  applied  in  the  constructioD  of  ships  of  everf  dim. 
Other  couside rations,  however,  affect  the  question  of  vessels  ot  war;  and 
although  numerous  experiments  were  made,  yet  none  of  the  targets  were 
on  a  scale  sufficient  to  resist  more  than  a  6-poundeT  shot  It  was  reserved 
ibr  our  soientiSo  neighbors,  the  French,  to  mtroduce  thick  iron  plaUa  m 
a  defensive  armor  for  ships.  The  success  which  has  attended  the  adop- 
doD  of  this  new  system  of  defence  affords  the  prospect  of  invulnerable 
ships  of  war,  and  hence  the  desire  of  the  government  to  remodel  the 
Nay^  on  an  entirely  new  principle  of  oonstniction,  in  order  that  we  may 
retain  its  superiority  as  the  great  bulwark  of  the  nation.  A  oommitlee 
has  been  appointed  by  the  war-office  and  the  admiralty  for  the  purpose 
of  carrying  out  a  scientific  investigation  of  the  subject,  so  as  to  determine 
first,  the  best  description  of  material  to  resist  projectiles ;  secondly,  the 
best  method  of  &stening  and  applying  that  material  to  the  sides  of  ships 
and  land  fartiBcatioos;  and,  lastly,  the  thickness  naceesaiy  to  resist  the 
different  desoriptiona  of  ordnance. 

"It  is  ssserted,  probably  with  truth,  that  whatever  thicknesa  of  plates 
IS  adopted  for  oasiog  ships,  guns  will  be  constructed  capable  of  destroy- 
ing them.  But  their  destruction  will  even  then  be  a  work  of  time,  and 
I  believe,  from  what  I  have  seen  in  recent  experiments,  thst  with  pK^ier 
armor  it  would  require,  not  only  the  most  powerful  ordnance,  but  ^to  a 
great  concentration  of  fir^  before  fracture  will  ensue.  If  this  be  the 
osse^  a  well-constructed  iron  ship,  covered  wi^  sound  plates  ot  the  prefer 
thickness,  firmly  attached  to  its  sides,  will,  for  a  considerable  time^  rrniit 
the  heaviest  guns  which  can  be  brought  to  bear  against  it,  and  be  pracd- 
cally  shot-prooC  But  our  present  means  are  inadeqaata  for  the  pvodno- 
tion  of  large  masses  of  iron,  and  we  may  trust  that,  with  new  to«a  and 
machine^,  and  the  skill,  energy,  and  peneverance  of  our  mann&ctnten, 
every  difficulty  will  be  overoome,  and  armor  plates  produj»d  which  wiO 
reust  die  heaviest  existing  ordnance.  The  riffin^  of  ^eayy  ordnance,  the 
introduction  of  wrought  iron,  and  the  new  principle  <^  oonstrucdoa  with 
strained  hoops,  have  given  to  all  countries  the  means  of  incnssing  enor- 
mowAj  the  oestructive  power  of  their  ordnance.  One  of  the  rsenlts  a£ 
this  introduction  of  wrou^t  iron  and  correct  prindplea  of  msnn&ctnre, 
is  the  reduction  of  the  weight  of  the  new  guns  to  about  two-thirde  the 
weight  of  the  older  cast-iron  ordnance.  Hence  follows  the  boiltty  with 
which  gnus  of  nmcb  greater  power  can  be  worked,  while  the  range  and 
precision  are  at  the  same  time  increased.  But  these  improvemenia  ean- 
not  be  confined  to  onrselves.    Other  nations  are  iucreaung  the  power  aad 
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noge  of  tlieir  artilleiy  in  a  similar  degree,  uid  the  eoei^es  of  the  na- 
tion miiBt,  tlierefore,  be  directed  to  maintaiu  the  snperioritf  of  our  navy 
in  armoT  at  well  ai  in  annament"         •         •         * 

"  Among  the  ohaugn  which  have  large  contribnted  to  (he  eomfort  and 
enjoyment  of  life,  are  the  improvementa  in  the  aanitary  condition  of 
towna.  Theee  belong  probably  to  the  proTinoe  of  eooial  rather  than  me- 
chanical whence ;  but  I  cannot  omit  to  notjce  eome  4^  the  great  worka 
that  have  of  late  years  been  oonatructed  for  the  Bupply  of  water  and  for 
the  dnunage  of  towns.  In  former  days  10  gallons  of  water  to  eatdi  pw- 
aon  per  day  waa  conudered  an  ample  allowance.  Now,  80  gallons  ia 
much  nearer  the  rate  of  oonaamptdou.  I  may  innaaoe  Jie  water-worlca 
of  thia  dty  uid  of  Liverpool,  ea«h  of  which  yield  a  rapply  <^  tnm  20 
to  30  gallons  of  water  to  each  inhabitant.  In  the  fivmer  case  the  water 
ia  collected  from  the  Cheshire  and  Derbyshire  hills,  and  after  being  con- 
veyed in  timnels  and  aqueducts  a  distance  of  10  miles  to  a  reeerroir, 
where  it  is  strained  and  purified,  it  is  ultimately  taken  a  further  distance 
of  eight  miles  in  pipes,  in  a  perfectly  pure  state,  ready  fi>r  distribntioiL 
The  greateet  undertaking  of  this  kind,  however,  yet  accomplished  is  that 
^  mich  the  pure  waters  of  Loch  Katrine  are  distributed  to  the  city  of 
Glaagow.  This  work,  recently  completed  by  Mr.  Bateman,  who  wan 
also  the  constructor  of  the  water  works  of  this  city,  is  of  the  meet  gigan- 
tic character,  the  water  being  conveyed  in  a  covered  tunnel  a  distance  of 
37  miles  through  an  almost  impassable  oonntry  to  the  service  reservoir, 
about  eight  miles  from  Glasgow,  By  this  means  40  million  gallons  of 
water  per  day  are  conveyed  through  the  hills  which  flank  Ben  Lomond, 
and  after  traversing  the  sides  of  £x^  Ghon  and  Loch  Aird,  are  finally 
discharged  into  the  Mndgdock  Basin,  where  the  water  is  impounded  for 
distribution.  We  may  reasonably  look  forward  to  an  extension  of  aimi- 
lar  benefila  to  the  metropolis,  by  the  same  Engineer,  whote  energies  are 
now  directed  to  an  examination  of  the  pure  fountain  of  Wales,  from 
whence  the  Aitnre  supply  of  water  to  the  great  dty  is  likdy  to  be  de- 
rived. A  work  of  so  ^gatitic  a  character  may  be  looked  upon  as  prob- 
lematical, but  when  it  is  Known  that  bix  or  seven  millions  of  money  woold 
be  suffident  for  its  execution,  I  can  see  no  reason  why  an  undertaking  of 
BO  much  consequence  to  the  health  of  London  should  not  nitimatdy  be 
acoomplished."        •        •        • 

"A  brief  allusion  must  be  made  to  that  marvellons  discovery  whiah 
has  given  the  present  generation  the  power  to  turn  the  spark  of  heaven 
to  the  nsea  of  speech ;  to  transmit  along  the  slender  wire  for  a  thousand 
miles  a  current  of  dectridty  that  renders  intelligible  words  and  thoughts 
lliiB  wonderful  discovery,  so  fiimiliar  to  us,  and  so  useful  in  our  commu- 
nications to  every  part  of  the  globe,  we  owe  to  Wheatstone,  Thompaon, 
De  la  ^ve,  and  others.  In  land  telegraphy  the  chief  difGoulties  havelwen 
surmounted,  but  in  submarine  tel^pvphy  much  remaios  to  be  accom- 
plished.  Fuluree  have  been  repeated  so  often  as  to  call  for  a  commisdon 
on  the  part  of  Oovemmeot  to  inquire  into  the  causes,  und  the  beat  means 
(rf  overcoming  tha  difficulties  which  present  themselves.  I  had  the  honor 
to  serve  on  that  commisaion,  and  I  believe  that  from  the  report,  and  masa 
of  evidence  and  experimental  research  accumulated,  the  public  will  dwive 
vei7  important  information.     It  is  well  known  that  three  oonditions  an 
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wranil&l  to  sucoeM  io  the  constnictioa  of  ocean  telegrtipfas — perfect  ioMi- 
lAtioR,  exteraal  protection,  nod  appropriate  apparatna  for  laying  the  caUa 
■afelj  on  iu  ocean  bed.  That  we  are  far  from  Laring  aucceeded  in  fol- 
filiing  these  condition*  ia  evident  from  the  fact  that  out  of  12,000  milea 
of  anbrnarine  cable  whioh  have  been  laid  liace  IBSl,  onl^  3,000  milea 
are  in  actual  working  order;  ao  that  three-fourtha  may  be  oonaidered  m 
a  failure  and  lou  to  the  oonntiy.  The  inhulaton  hitheKo  employed  are 
Bubjeut  to  deterioration  from  mechanical  violence,  from  chemical  decom- 
poaition  or  decay,  and  from  the  abaorption  of  water;  but  the  laat  rironm- 
■tnnce  does  not  appear  to  influence  seriously  the  durability  of  cablea, 
Eleotrically,  india-rubber  poeseases  high  advantages,  and,  next  to  H, 
Wray'a  compound  and  pure  gntta  percfaa  far  surpass  the  commercial 
gntta  percha  hitherto  employed  ;  but  it  remains  to  be  seen  whether  the 
mechanical  and  commercial  difficulties  in  the  employment  of  these  new 
materials  can  be  aucceaafully  overoorae.  The  external  projecting  covering 
ia  still  a  subject  of  anxious  consideration.  The  objections  to  Iron  win 
are  ita  weight  and  liability  to  oorroeion.  Hemp  haa  been  snhatitoted, 
but  at  present  with  no  tatiMactory  resulL  All  these  difficuluea,  together 
with  those  connected  with  the  coiling  and  paying  out  of  the  cabl^  will 
BO  doubt  yield  to  careful  experiment  and  the  employment  of  proper  in- 
Btruments  in  its  confltmction,  and  ita  final  depoeit  on  tJne  bed  of  the  ocean. 
Irrespective  of  inland  and  intamatiooal  telegraphy,  a  new  ayatera  of  com- 
munication has  been  introduced  by  Prol  Wheatstone,  whereby  int«rcoatM 
can  be  carried  on  between  private  familiea,  public  ofBcea,  and  the  wmb 
of  merchants  and  manufacturers.  This  application  of  electric  cnrrents 
cannot  be  too  highly  appreciated,  from  ita  great  eflicieney  and  cumpant- 
tively  small  expense.  To  show  to  what  an  extent  this  improvement  has 
bean  carried,  I  may  state  that  1,000  wires  in  a  perfect  state  of  insolatioa, 
may  be  formed  into  a  rope  not  exceeding  half  an  inch  in  diameter."  *  * 


Abt.  XLI. — Note  on  a   Compound  o/*  Ammonia,   Mercury  and 
Nitric  Acid;  by  M.  CiaKT  Lka,  Philadelphia. 

In  the  course  of  an  extended  ezaminatioD  upon  the  reactiona 
of  the  ethyl  baaea,  I  noticed  that  both  etbylamine  and  diethyl- 
amine  gave  with  acid  solution  of  mercuric  nitrate  a  white  pre- 
cipitate which  is  permanent  although  the  solution  oontains  a 
large  excess  of  acid.  This  compound  did  not  appear  worthy  of 
a  special  examination  as  it  is  no  doubt  analo^us  to  that  formed 
by  ammonia  under  similar  circumstances.  But  with  respect  to 
the  constitution  of  this  latter  I  propose  to  offer  a  few  remarks. 

The  formula  adopted  for  this  compound  by  L.  Gmelin,  appar- 
ently on  the  authonty  of  Ejine,  C.  G.  Mitacherlich  and  f  ageos- 
techer,  whoae  analyses  are  quoted,  is 

HgNHj,-t-2HgO,  NOj. 

This  view  of  the  constitntioa  is  liable  to  two  objections ;  fint, 
that  it  supposes  the  existence  of  the  bibaaic  nitrate  of  merouiy 
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in  it,  wbioli  snbetance  is  so  unstable  that  it  is  decomposed  by 
mere  oontaot  with  cold  wattsr;  second,  that  it  is  unnecesaaxilj' 
complicated.    If  we  assigD  to  the  oompoand  the  formula 

^^«InO,NOj+2HO, 

diSering  from  the  foregoing  by  1  at.  H  and  1  at  O,  we  greatly 
simplify  our  view  of  its  ooustitation,  and  refer  it  to  the  dass  of 
Bubstitated  ammonias. 

Adopdog  this  view,  we  are  able  to  explain  its  fonnatioD  hy 
the  action  of  ammonia  on  merooric  nitrate,  by  a  very  natoral 
eqnatioD 

S{HgONO,)4-NH,z=^«  I  NO,  NO.+2HO+2NO» 
iwirbodr 

(onlesB  ammonia  be  added  in  exceaa,  the  solation  always  remaina 
atrongly  acid). 

Not  only  is  the  formula  here  proposed  more  in  harmony  with 
the  views  entertained  at  the  present  day,  which  tend  as  &r  as 
possible  to  refer  such  compounds  to  the  ammonia  type,  bat,  what 
IB  somewhat  remarkable,  it  accords  with  the  analyses  of  all  three 
of  the  chemists  jast  mentioned,  much  better  tlian  the  form\il» 
hitherto  adopted.  To  make  this  apparent  I  subjoin  them.  In 
the  second  column  oppoeitfi  the  word  ammonia  I  have  grouped 
together  the  atoms  NH,  derived  partly  from  the  substituted  am- 
monia and  partly  from  the  2H0  m  order  to  complete  the  com- 
parison of  tne  results  of  calculation  and  analysis. 

CalcuUt«d  u-  Oalc.  by  tbs 

cording  to  the          formuk  here                           Fomd. 
old  fiM-mol*  propOMd  ,   •• ■   *  ■  > 

ViL  ■i'i»o,o,+.Ho.^  -j^-    '^sr 

Mercury,              97-72  7b-»6  78-41      70-47               74-12 

Ammotiia,S^'^|4-16  (NH,)  4-30          3-78 

Oxygen,         (sS)  4-16  (SO)  0-08 

Nilrio  acid,           13-98  18-67  12-06 

10000  100-00  100-26 

It  beixmies  at  once  evident  on  inspection  that  the  fonnula  I 
here  propose  is  greatly  more  in  accordance  with  the  analyses 
than  the  old  one.  The  mercury  agrees  better  with  all  of  them ; 
the  ammooia  and  nitric  acid  at  least  equally  well.  But  it  is 
(as  was  to  be  expected)  in  the  oxygen  that  the  diflfereoce  is  moat 
striking.  Mitscherlich  and  Pagenstecher  found  6*05  and  5*92: 
the  new  formula  gives  6-08,  the  old  4-16.  This  would  aeem  to 
be  conclusive. 
PUIadtlphia,  Oct.  lit,  isei. 
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Abt.  XLn. — An  l7t»trwnent  tJea^md  to  Sltalraie  eertam  retuJkaU 
v^fratioru  in  Polarwxd  LigJU;  by  Pro!  E.  S.  SneIiL,  Amhent 
-      College. 

I  HATE  lately  designed  and  constracted  an  instrament  for  ex- 
hibiting the  combinatioQB  of  two  rays  of  light,  polarized  in 
planea  at  right  angles  to  each  other,  when  they  coincide  in  di- 
rection, bat  one  ia  in  adyance  of  the  other  by  any  fraction  what- 
ever of  the  wave-length. 

J  am  aware  that  an  instrament  for  presenting  theee  reeoltant 
forms  and  motions  haa  been  invented  by  Plncker,  a  German 
physicist  But  it  appears  to  me  that  its  mechanical  difficaltjes 
mast  be  so  serious,  aa  to  render  it  practically  nseless.  There  ia 
also  mnoh  inconvenience  in  attempting  to  show  by  it  one  polari- 
zation by  itself  then  the  other,  and  finally  some  resultant  ol 
both  combined.  Besdee,  after  sending  forward  two  or  three 
waves  at  most,  the  proces  comes  to  an  end,  and  there  mnat  be 
a  backward  movement,  before  another  progression  of  waves  can 
be  shown.  I  have  never  seen  one  of  Pluoker'a  instruments  in 
operation,  but  the  description  and  engravings  satisfy  me,  that 
onlesB  the  parte  are  almost  absolutely  tree  from  friction,  the  rods 
will  bind  on  the  sur&ces  and  in  the  grooves,  and  stop  all  pro- 
gress, or  become  bent  in  the  attempt  to  continue  the  motion.* 

The  ^paratus  here  described  is  free  from  these  several  objec- 
tions. The  friction  of  the  parts  has  no  tendency  to  make  them 
bind  against  each  other,  and  thas  check  the  motion  of  the  waves ; 
the  change  can  be  made  in  a  moment  from  each  single  polarized 
system  to  i!a&  other,  and  to  any  desired  combination  of  the  two 
systems;  and  finally,  the  aenes  of  waves,  of  whatever  kind, 
passes  along  uninterruptedly,  so  long  as  the  experimenter 
chooses. 

The  general  plan  of  giving  motion  to  the  rods  which  carry 
the  balb  is  the  same  as  that  employed  in  the  instrument  fat 
showing  the  molecular  motion  in  water-waves,  an  aooount  of 
which  was  published  in  this  Journal,  October,  1845,  and  which 
has  recently  been  figured  and  described  in  Mr.  Ritchie's  cata^ 
logue  of  philo80phi<al  apparatus.  Fig.  1  is  a  perspective  view  of 
the  instrument,  when  opened  so  as  to  show  the  mechanism.  The 
balls  at  the  top  represent  so  many  particles  of  the  lumini&roiu 
ether.  They  receive  their  vertical  motions  from  the  cams  on 
the  lower  axis,  which  is  turned  by  the  crank  (a) ;  and  their  hor- 
izontal motions  from  a  similar  system  of  cams  on  the  upper  aada, 
which  is  made  to  revolve  by  &  band  from  the  lower.  Fig.  2 
presents  a  view  of  one  of  these  ^stems  of  cams,  twenty-four  in 
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nnmber,  of  circular  aectioQ,  and  arranged  in  a  regular  helix, 
making  two  revo-  l_ 

lutions  from  end 
to  end.  The  ap- 
per  and  lower 
azea,  bo  &r  as  the 
cams  are  concern' 
ed,  are  precisely 
alike, and  parallel; 
and  by  means  of 
a  metallic  hand 
and  pins,  they 
have  the  same  ve- 
locity of  revolu- 
tion, wheneverthe 
lower  one  is  turn- 
ed. The  lower 
axis  is  placed  near 
tiie  front  of  the 
box,  and  on  each 


cam  rests  a  horiz<mtal  rod  or  bar  of  vood,  eighteen  inches  long, 
free  to  revolve  in  a  ver- 
tical plane  on  a  pivot  at 
the  hack  side  of  uie  box. 
The   rods   lie    between 

f;uides,  which  prevent 
literal  motion.  On  the  front  extremity  of  each  bar  there  stands 
another  bar,  upright,  fifteen  inches  long,  the  two  being  pivoted 
together  by  a  joint  which  allows  fi«e  motion.  These  vertical 
rods  also  play  between  guides,  (c),  which  permit  motion  in  ver- 
tical planes  coincident  with  those  in  which  the  horizontal  bars 
respectively  move.  An  elastic  cord,  about  three  inches  long,  ia 
fastened  to  each  pair  of  rods  near  their  angle  of  meeting,  and 
tends  by  its  contraction  to  hold  back  the  vertical  rod  against  its 
cam  on  the  upper  axis.  Inserted  in  the  extremity  of  each  ver- 
tical rod  is  a  olack  iron  wire,  reaching  through  a  slit  in  the  top 
of  the  box,  having  a  white  ball  upon  it,  which  thus  appears  in 
sight,  when  all  the  mechanism  ia  concealed  from  view.*  The 
whole  vertical  rod,  from  the  hinge  to  the  ball,  is  eighteen  inches 
long,  the  same  as  the  horizontal  oar.  Fig.  1  presents  one  of  the 
resultant  forms  of  wave,  when  the  rods  are  in  contact  with  their 
respective  cams  on  both  axes. 

Back  of  the  lower  axis,  and  below  the  horizontAl  bars,  lies  a 
strip  of  board,  which  can  be  turned  up  on  binges,  so  as  to  lift 
all  the  bars  off  from  the  cams;  a  similar  piece  is  hinged  below 
the  upper  axis,  and  behind  the  vertical  ro^  which,  being  turned 
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into  a  horizontal  position,  presses  the  roda  forward,  and  releaMs 
them  from  the  upper  cams.  While  the;  are  placed  thns,  all  the 
lower  bars  lie  in  a  horizontal  plane,  and  the  upright  ones  in  a 
vertical  plane,  so  that  the  balls  are  in  a  straight  line,  represent- 
ing the  particles  of  ether  at  rest  If  the  crank  ia  tamed,  both 
systems  of  cams  revolve,  but  produce  no  motion  of  the  balls. 
If  the  lower  support  is  turned  down,  the  horizontal  ban  &y 
upon  their  respective  cams,  the  balls  assume  the  arraogement  of 
vertical  waves,  and  on  turning  the  crank,  the  wave-motion  is 
seen  in  a  vertical  plane  alone,  representing  a,  plane-pokcmed  penc^ 
of  light.  Now  let  the  lower  support  be  raised  again,  and  the 
upper  one  be  tamed  down ;  then  the  vertical  rods  are  held  back 
by  the  elastic  cords  against  the-  npper  system  of  cams,  while  the 
pivots  at  the  bottom  are  in  a  horizontal  line.  If  the  crank  is 
now  turned,  the  lower  cams  produce  no  effect,  bat  the  upper 
system,  revolving  by  the  band,  gives  the  balls  a  wave-motion  in 
a  horizontai plane,  thus  representing  a  pencil  of  light  ^^omai  in 
a  plane  at  right  anglet  to  the  fontwr.  Finally,  if  the  lower  sup- 
port is  once  more  let  down,  and  the  crank  turned,  the  vertitil 
waves  coexist  with  the  horizontal  ones,  and  itrme  reauUant  mode 
of  polarization  ia  repretented,  the  precise  character  of  which  de- 
pends on  the  relation  of  phases  in  the  two  systems.  The  con- 
trivance for  varying  the  species  of  polarization,  by  bringing  to- 
gether any  phases  we  please,  is  very  simple.  On  tne  lower  axis^ 
Uie  cams  are  all  firmly  attached  to  the  short  cyliader  about 
which  the  band  passes ;  but  on  the  upper  axis,  the  cylinder  is 
divided,  and  the  band  passes  over  the  detached  portion  or  wheel, 
which  is  free  to  revolve  on  the  central  axis,  bnt  which  ean  be 
held  in  any  give  position  upon  it,  by  a  tooth  on  the  main  cylin- 
der, which  tooth  is  forced  by  a  spring  into  a  notch  on  the  edge 
of  the  wheeL  The  wheel  and  spring  are  seen  in  fig.  2.  Heno^ 
by  raising  the  tooth  and  turning  the  crank,  the  lower  axis  re- 
volves, giving  rotation  also  to  the  wheel,  but  not  to  the  upper 
axis,  until  the  balls  assume  the  required  relation  to  each  other, 
when  the  tooth  ia  dropped  into  the  correspondisg  notch,  and  the 
desired  polarization  is  produced,  and  can  be  continued  at  pleasure. 

The  resultant  modes  of  polarization,  as  theory  show^  are  the 
following: 

(1.)  Plane  polarisalion,  the  vibrations  being  in  a  plane  inclined 
45"  to  the  right. 

(2.)  The  aame,  the  plane  inclined  46°  to  the  left. 

(S.)  Circular  polarimtion,  the  atoms  revolving  &x>m  the  right 
over  to  the  left. 

(4)  The  aame,  the  revolution  being  from  lefl  over  to  right 

(5.)  EUiptical  polarizaiion,  the  transverse  axis  inclined  45°  to 
the  right,  and  the  atoms  revolving  from  right  over  to  the  left. 

(3.)  The  same,  and  the  axis  the  same,  but  the  atoms  reTolving 
from  left  to  right 
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(7.)  The  same,  the  axis  indined  45°  to  the  left,  and  the  atoms 
revolving  from  right  to  left, 

{8.)  The  same,  and  the  axis  the  wiine,  bat  the  atoms  revolving 
from  left  to  right. 

Moreover,  in  all  the  cases  of  elliptical  polarization,  the  excen- 
tncity  may  vary  to  any  degree,  from  the  straight  line  on  the  one 
band,  to  tbe  circumference  of  a  circle  on  the  other. 

It  is  unnecessary  to  etate  what  is  the  relation  of  the  cams  of 
the  two  axes,  for  presenting  all 
these  varieties  of  polarization  ;  to 
describe  one  or  two  is  sufficient     ^ 
Let  a  cam  of  tbe  lower  &x\s,  Fig. 
S,  be  at  its  highest  position,  and 
about  to  descend   to   the   right,    -frv 
while  the  correapDoding  cam  of  (,  ^ 
the  upper  axis  is  farthest  to  the 
right,  about  to  commence  its  mo- 
tion to  the  left^  as  it  descends; 
then  the  ball  both  descends  by  the 
first  cam,  and  moves  to  the  hfihy 
second,  atequal  rates;  and  there- 
fore oscillates  in  a  plane,  which     ni  ■- 
iDclines  upward  45°  to  the  right       i  ^ 
All  the  balls  in  regular  succes*       ^"^ 
sion  do  tbe  same,  so  that  the  polarization  is  that  of  (1.)   Again, 
diange  the  relation  of  the  axes,  so  that  when  one  of  the  lower 
cams  is  at  the  highest  point,  the  corresponding  upper  one  shall 
be  also  at  the  highest  point ;  then,  when  the  ball  deacends  by  the 
first  motion,  it  moves  to  the  rt'ght  by  the  second,  till  a  quadrental 
arc  is  described;  then,  continuiog  to  descend,  it  moves  to  tbe 
left,  till  a  semi -circumference  is  completed,  and  so  on.     This  is 
right-hand  circular  polarization  (4),  provided  the  vibrations  are 
propagated  from  particle  to  particle  toward  the  (Aserver.    These 
and  tbe  other  oases  can  be  exhibited  by  the  instrument  in  less 
time  than  is  required  to  describe  them. 

In  one  particular  this  instrument  is  inferior  to  Pluoker's.  In 
his,  the- balls  in  their  component  motions,  strictly  describe  straight 
lines,  in  a  vertical  or  a  horizontal  plane.  But  in  this,  these  mo- 
lecular motions,  as  exhibited  by  the  balls,  are  obviously  arcs  of 
circles;  consequently,  all  the  compound  motions  deviate  from 
the  lines  which  have  been  mentioned.  As  the  raitius,  however, 
is  18  inches,  and  the  arc  only  about  two  inches,  the  curvature  ia 
not  easily  noticed.  Since  the  whole  purpose  of  the  instrument 
is  to  produce  motions  which  visibly  agree  with  those  determined 
by  theory,  in  order  to  illustrate  the  subject  to  the  mind  of  the 
pHpil,  tie  &ilure  to  fulfil  the  exact  theoretical  conditions  is  un- 
important while  the  mechanical  advantages  of  this  mode  of 
producing  the  vibrations  are  obviooB. 

Ambent,  UaM,  Oat  4,  IBBl. 
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Abt.  yT.TTT — Arsenic  as  an  Impuriti/  of  M^aUte  Zme;  "by 
Cba3.  W.  Eliot  aod  FKAJfx  H.  Stobkb. 

IJtemarh: — ^We  now  cite  is  iiill  from  their  memoir  on  'The  ii»- 
puritiea  of  Commercial  Zino'  {Man.  Am.  Acad.,  voL  viii,  1800X. 
the  researches  of  Messrs.  E.  &  S.  on  the  iDterestang  and  oAen 
mooted  question  of  the  frequent  presence  of  araenie  is  oommer- 
cial  zinc.  We  thus  redeem  our  promise  giren  at  the  oloae  of 
our  former  notice  of  this  memoir  (vol.  xxxi,  147),  and  take 
pleasure  in  placing  this  fine  research  within  easy  reference  bj 
American  readera.  Its  value  in  a  medico-legal  point  of  view 
cannot  be  too  highly  estimated. — Eds,] 

The  general  opinion  that  anetiio  is  a  veiy  common  impurity  in  com- 
mercial zdno  may,  we  think,  be  traced  back  to  tlie  confident  aMertion  of 
Proust,  near  the  b^aninff  of  this  century,  aftervards  extensively  cmpied 
and  generally  believed.  But  it  is  quite  clear  that  Proust,  and  prolMbly 
many  other  of  the  early  chemists,  vera  led  into  error  by  tha  cloae  leauui- 
blanoe  of  the  snlphid  of  arsenic  to  the  sulphid  of  cadmium,  whid  laat 
metat,  not  recognized  till  1817,  has  nnce  been  shovn  to  b«  a  very  com- 
mon admixture  in  the  zinc  of  commerce.  The  invention  of  Manh's  ap- 
paratua,  in  18S5,  gave  to  chemistry  a  test  for  arsenic  of  most  wonderfiil 
delicacy;  and  Marsh*  himself^  in  his  original  memoir,  deaoribicg  hia 
process,  remarks,  "  that  the  only  ambiguity  that  can  poaaibly  anae  in  th* 
mode  of  operating  above  described,  arises  from  the  drcumstanoe  tliat 
some  eamples  of  Uio  zinc  of  commerce  themselves  contain  arsenic"  But 
Marsh,  thus  careful  to  suspect  bis  dnc,  sajs  not  a  word  about  the  purity 
of  his  acid,  and  many  otwervers  since  Marsh  have  been  more  ready  to 
attribute  the  infinitesimal  trace  of  arsenic,  which  his  prooesa  has  enaUed 
them  to  detect,  to  the  zinc,  than  to  the  acids  tbey  have  used.  Scfaaaefelef 
has  actually  attempted  te  determine  tjuantitetively  the  per  cent  of  araenie 
preeent  in  French,  Sileeian,  and  Vieilte  Montagne  lines,  and  his  reaulti 
have  been  quoted  in  many  recent  handbooks  and  treatisM  on  texioology. 

The  condueiona  at  which  we  have  arrived,  after  a  long  courae  of  ex- 
periments with  many  difierent  zincs,  and  variooa  acids,  are  these: — flnt, 
that  much  of  the  zinc  of  commerce  is  free  from  anenic,  or  at  least  ooo- 
tains  no  arsenic  that  can  1m  detected  by  the  moet  delicate  tests  known 
for  that  metal ;  secondly,  that  the  sulphuric  aad  ohlorhydrio  aoida  fbtuid 
in  commerce  do  very  often  contain  araenie,  and  ue  always  so  liable  to 
contain  it  as  to  be  utterly  unfit  for  use  in  Marsh's  process  wi^ut  ^lecial 
purification  for  that  purpose.  The  steps  by  which  we  were  led  to  thcM 
results,  and  the  evidence  on  which  they  are  fonnded,  we  proceed  to 
describe. 

We  have  used  exclusively  Marsh's  prooeas  (or  the  detection  of  ananic, 
applied  with  the  apparatus  and  with  all  the  precautious  rcoom mended 
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by  Otto.*  Onr  ■ppuntui  ooDaftted  of  a  fluk  provided  vith  a  fiinne^ 
tabe,  and  a  tuba  beat  at  right  uiglas,  with  which  were  connected  b}'  coo- 
nectorB  of  sheet  ladia-mbber,  flrat,  s  tnbe  of  the  form  of  a  chlorid  of 
calcinm  tube,  filled  with  aabeetoe ;  tecondly,  a  umiiar  tube,  filled  with 
puiDic»«tone  soaked  iu  caustic  potassa;  and  thirdly,  one  filled  with  oblo- 
rid  of  calcium.  Through  these  three  tubes,  in  the  order  in  which  titer 
are  named,  the  gas  generated  in  the  flask  was  obliged  to  paaa  before  it 
arrived  at  the  reduction- tube,  which  was  of  hard  Qerman  glass,  and 
about  one  centimetre  in  diameter.  The  rednctioD-lube  was  drawn  down 
to  a  fine  bore,  and  during  the  progress  of  an  experiment  was  heated  by 
one  of  Bunsen'a  triple  gas-bumeie.  To  prevent  any  elevation  of  the  tem- 
perature in  the  flask  during  an  experiment,  it  was  immened  in  cold  water, 
and  the  dilute  acid  used  waa  always  cold,  and  added  in  amall  qaantitiea. 
With  this  apparatus  (which  for  oonvenieuce  we  shall  designate  as  Otto'a 
apparatus),  taking  every  possible  precaution  to  insure  its  perfect  clean- 
nees,  we  made  several  experiments  upon  Sileeian  zino.  200  grammes  of 
this  spelter,  carefully  granulated,  were  used  in  each  experiment,  and  the 
snlphnrio  acid  employed  was  a  commerdat  acid  made  in  this  countiy 
from  Sidly  sulphur.  We  were  not  unaware  of  the  &ct,  that  ataenio  la 
almost  invariably  found  in  the  foreign  enlphuric  acid  made  from  variona 
impure  sulphurs  of  unknown  origin,  or  from  pyrites;!  ^^^  '^  '*  '^  com- 
mon impression  that  the  American  add  manufactured  directly  from  Sicily 
sulphur  is  free  from  arsenic.  Positive  Btatements  to  this  efiect  have  been 
msde  by  chemists  who  have  had  mainly  in  view  the  common  use  of  sul- 
phuric acid  in  the  preparation  of  chemical  compounds  used  in  pharmacy, 
and  the  asserdon  has  enough  plausibility  to  command  ready  and  general 
belief  Using  such  add  and  200  grammes  of  granulated  Sileeian  zinc, 
we  obtained,  at  the  end  of  the  hour  during  which  the  reduction-tube  waa 
heated,  a  deposit  of  arsenic  perfectly  distinct,  though  not  bright  enough 
to  be  called  a  mirror.  Our  next  experiment  was  made  with  the  same 
add  upon  200  grammes  of  an  excellent  sample  of  Vieille  Montague  zinc, 
perfectly  clean  and  carefully  granulated.  At  the  end  of  the  hour  during 
which  the  gas  was  passed  through  the  reduction-tube,  a  brownish,  vola- 
tile coating  was  found  in  that  part  of  the  tube  where  the  bore  was  smaU- 
est.  These  ezperimenla  on  Sileeian  and  Vieille  Montague  ranca  were 
serenl  times  Mpeated,  and  always  with  the  same  result;  the  deposit  in 
the  redaotion-tube  was  often  too  tiiin  and  slight  to  be  positively  identified 
as  arsenic,  but  it  could  not  be  diatingui^ed  frsm  the  depoMt  of  Ibat 
metal,  and  would  have  been  perfectly  fatal  in  a  medico-lwal  investigatioD, 
or  in  any  case  in  which  abeolute  purity  of  the  materials  was  desired. 
Not  convinced  that  the  sines  were  the  source  of  the  arsenic,  we  denred 

■  A  Munulof  the  Detection  of  Polaona    Translated  frunthsOermaabj  Elder* 
horst    Haw  York:  Bailli^re.    1BB1. 

f  On  Uia  lubject  of  aiMDic  in  forei^  snlphnri 
be  referred  to : — Hartitu,  Bchweigger'i  Jonr.  f.  Ch.  n  ,  , 
goroder,  Aim.  der  Pbsmi.,  1884,  xii,  139.  lb,  18SB,  xiii'  HI.  Vcgel,  Jonr.  I.  pr, 
Ch.,  18SS,  i*.  !S9.  FiciaD*,Aiui.  derPhum,18SG,xT,17.  Barwlins,  In  Iiii  JahrM> 
beridit,  1841,  zz,  193.  Brett.  Fhiloeophienl  Hag,  184!,  [8],  n,  4(R  Sdineder- 
nunn  and  WOUer,  Jour.  £  pr.  Ch,  lB4fi,  xzxv,  IBS.  Dapuqaier,  Comptei  Beadn, 
IS4S,  zz,  nt.  CamBroo,  Cbem.  Qaiette,  No.  SEO,  p.  16,  in  Jonr.  C  pr.  CL,  ISfit. 
lxvili,64. 


fbyGoOgIc       - 


382  EHot  and  St4>rer  on  Arsenie  as 

to  prepue  a  quantity  of  attlphnrio  vAd  in  which  the  preaenoe  of  anenie 
oould  not  pouibly  be  aiupeked.  To  attaio  th»  object,  «e  Bubjedsd  a 
apeoimen  of  American  anlpburic  acid  to  the  folloiritig  proceea.  The  acid 
waa  firat  boiled  with  a  littJe  flowers  of  anlphur,  aa  propoeed  by  Barrael,* 
ID  order  to  free  it  from  the  nitrous  fumea  which  the  commoa  aalpbura 
add  almoat  alwaya  contaioa ;  a  amall  quantity  of  pare  chlorhydric  acid 
waa  then  atirred  into  the  cooled  acid,  which  had  been  carefully  decaoted 
from  the  free  aulpbur,  and  the  whole  again  boiled ;  to  the  acid,  again 
cooled,  &  aecoad  addition  of  chlorhydric  acid  waa  made,  uid  again  the 
aoid  waa  heated  till  denae  white  fumee  had  beeo  escaping  for  upwards  of 
half  an  hour.  During  this  proceaa,  the  voUtile  chlorid  c?  arsenic  ia  oom- 
pletely  driven  off,  the  second  addition  of  chlorhydric  acid  b«iing  made,  aa 
haa  been  Tecomraeoded  by  H.  £lo»e,f  in  order  to  insure  this  reeulL  I^atly. 
a  portion  of  chlorine- water  was  added  to  the  cooled  acid  to  ozydice  any 
aulphuroua  acid  which  mij^t  be  contained  in  it,  and  after  a  thiid  boiling, 
the  acid,  cooled  and  diluted  with  three  parts  water,  waa  ready  for  nae. 
Thia  method  of  purifying  aulphuric  add  ia  a  combination  and  modifica- 
tion of  several  well-known  proceasea.  Buchner^  haa  deacribed  in  full  the 
proceaa  of  purifying  aulpbuno  acid  by  meana  of  chlorhydric  acid,  and  the 
uae  of  chlorine  aa  above  described  waa  recommended  by  Jaquelain.§  The 
whole  operation  can  be  performed  in  a  aballow  evaporating-dish,  and  pre- 
sents no  aerious  difficulties  of  any  kind.  Wilh  the  acid  thus  prepand, 
we  tested  200  grammaa  of  Vieille  Montagne  zinc,  and  after  paaaing  dur- 
ing more  than  an  hour  a  continuona,  gentle  stream  of  gaa  throu^  the 
reduction- tube,  of  which  about  four  centimetrea  were  maintained  at  a 
bright  red  heat,  we  found  that  there  was  absolutely  no  deposit  whatefer 
in  tne  cool  and  narrow  part  of  the  reduction-tube.  With  the  same  acid 
and  apparatua,  200  grammes  of  Fennsylvanian  linc  (which  had  been  pro- 
ved to  be  altt^ther  the  purest  nnc  in  our  poaacMion)  gave  absolutely  no 
d^wait  of  any  kind  in  the  fine  reduction-tube  at  the  end  of  one  hoar,  the 
time  during  which,  in  alt  our  exarainationa  for  araenic,  we  maintaioed  a 
steady  flow  of  hydrogen  through  the  red-hot  reduaion  tuba.  We  had 
now  demoDBbrated  that  two  different  spelters,  of  which  we  were  fortunate 
in  posseaaing  conaiderable  quantitiea,  were  free  from  arsenic,  or,  mon 
strictly,  that  in  the  given  quantities  of  metal,  and  in  the  stated  times, 
Marsh's  infinitely  delicate  test  could  not  delect  arsenic  in  these  two  linca 
It  was  alio  rendered  very  probable  that  the  sulphuric  acid  with  which  we 
first  experimented  contained  araenic,  inasmuch  as  we  bad  obtiuned  a  dis- 
tinct deposit  of  arsenic  from  that  acid  and  the  Vieille  Montage  zinc, 
which  subsequent  experiment  had  proved  to  be  tree  from  that  impurity. 
In  order  aatiafactorily  to  establish  these  conclusions,  it  waa  necesaary  to 
prove  by  frequent  repetition  that  the  same  result  might  always  be  expec- 
ted from  these  two  zincs,  and  that  their  freedom  from  aisenio  waa  a  pr(q»- 
erty  shared  by  the  whole  aample,  and  not  an  accidental  pecniianty  of 
a  particular  fragment.  At  sundry  timea  we  therefore  repeated  again  and 
again  the  long  and  careful  test  for  arsenio  above  described  with  these  two 
aamplea  of  spelter,  and  invariably  arrived  at  the  same  conclnuon ;  namely, 


■  Dinglai'a  Folyi  Jonr^  1881,  biv,  fiS ;  from  Jonr.  de  Ch.  Mfdlcile,  ISIS,  No.  I, 
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tbat  DO  deposit  of  any  kind  ooald  be  obtained  in  the  reductkm-tnbe  from 
these  zince  and  pnrifled  aalphnrio  add. 

J)tlkaey  of  the  Tut. — To  prove  the  BufQdenoy  of  onr  apparatiu,  and 
the  abeence  of  erery  snbitance  which  might  be  enppoaed  to  prerent  the 
formaUon  of  the  araenio  mirror,  and,  moreover,  to  obtain  mirrorg  from 
known  qaantitiei  of  araenic  with  which  ronghly  to  compare  depoetts  ob- 
tained in  ezperiments  in  which  the  araenio  wai  the  ankuowii  quantity,  we 
made  the  following  experimenU : — 

1.  200  grammea  of  Vieille  Hontagne  zinc,  about  StiO  &  o.  of  purified 
dilute  aalpburic  acid,  and  SO  drops  of  pure  chlorhydrio  acid,  ware  fint 
thoroughly  tested  for  aieenic,  and  found  to  be  perfectly  jJnre. 

2.  200  grammea  of  Vieille  Montague  lino,  and  about  800  c.  o.  of  pu- 
rified sulphuric  add,  were  thoroughly  tested,  and  gave  no  depoait  in  the 
reduction-tube.  Into  the  flask  wEoee  couteuta  had  been  thus  proved,  two 
tenths  of  a  milligramme  of  areenious  acid  (weighed  on  a  Plattner's  assay 
balance,  made  by  Lingke  of  Freiberg),  dissolved  in  20  drope  c^  the  same 
cUlorbydric  acid  uiied  in  the  first  experiment,  were  introduced.  An  enor- 
mous mirror  of  anenio  appeared  instantly  in  the  reduction-tube.  To  get 
the  greatest  efiect,  the  arsenious  add  should  be  thoroughly  dissolved,  and 
its  solution  should  be  efiected  without  the  use  of  any  but  a  very  gentle  heat 

S,  Using  the  same  zino  and  the  same  adds,  io  the  same  quantities 
which  were  employed  in  the  foregoing  eIperiment^  and  proving  the  ma- 
terials as  in  the  last  experiment,  we  obtained  in  half  an  hour,  a  very  latge 
and  diBtiuot  mirror  of  areeoic,,  by  introdudng  into  the  flask  one  tenth  of 
a  milligramme  of  araenious  acid. 

4.  300  grammes  of  Pennsylvanian  zino  and  about  200  c.  o.  of  purified 
aulphurio  add  were  tested  for  one  hour,  and  proved  to  be  perfectly  pure. 
One  milligramme  of  araenious  add  had  been  disaolved  in  20  drops  of  the 
pure  chlorhydrio  add  which  had  been  used  in  the  first  experiment,  and 
the  solution  diluted  with  diililled  water  to  the  bulk  of  AO  c.  o.  One  cubic 
centimetre  of  this  solution  was  introdnoed  into  the  flask  whoee  previous 
'  contents  had  been  proved  as  above  described,  and  at  the  end  of  three 
(Quarters  of  an  hour  a  distinct  deposit  of  aiaeoio  was  found  in  the  ndno- 
tion-tnbe.  The  amount  of  arsenious  acid  actually  placed  in  the  flask  waa 
two  hundred-thousandths  of  a  gramme  (.00002  gram.). 

COOOOS  gru.  arsentons  acid=0-00001fi  gnn.  anenk. 
Batio  of  tha  anniia  prenot  ta  the  BDe  =  0'000016 :  SOO  = 


'       ■  *  •        ■     smoimtof  liquid  In  tbeflask^EaboDt  rufflafl.flMt' 

Our  apparatus  was  therefore  competent  to  detect  a  quantity  of  araenio 
leas  than  one  t«n-millioQth  of  the  weight  of  the  zinc  used,  or  of  the  amount 
of  fluid  in  the  flask.  This  quantity  of  liquid  necessarily  varied  somewhat, 
in  consequence  of  the  slight  Additions  of  acid  oeceesary  to  maintMU  a 
constant  current  of  hydrogen,  but  onlj^  varied  to  be  increased,  never  di- 
minished. Bememberiug  the  wide  limits  of  error  in  many  chemical  pro- 
cesses, the  oomparative  ooaneness  of  moat  cbemieal  testa,  aod  the  many 
nnavtridable  inaocsrades  in  wdghing  and  measnrhig,  is  not  the  assertion 
perfectly  safe,  and  in  strict  conformity  with  the  ^nwal  use  of  language 
m  other  qualitatiTe  or  qnantitaUve  detenninations,  that  ft  specimeD  of 
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zinc  ia  free  from  anenio,  nbioh  dow  not  «how  the  i^ighteat  trace  of  that 
metal  in  an  apparatus  abandantl;  capable  of  detecting  the  ten-millioiitk 
part  of  aiaenic  t  We  are  aware  that  this  u  not  the  limit  of  delicacy*  of 
Harth'a  t«at,  bnt,  asaured  of  this  delicacy,  we  rest  latisfied  with  it  am  mat- 
flcient  for  our  present  purpow.  The  more  delicate  the  teat,  the  afatwiger 
is  our  present  argument,  and  the  |p«atei  need  is  there  of  exceeding  can- 
tion  in  applying  thii  teat  in  the  investigations  of  medico-t^ia]  or  pbap- 
maceutical  cliemistry. 

In  connection  wiut  tbeae  ezperiments  on  the  delicaqr  of  the  teat,  we 
wonld  call  attention  to  the  &ct,  that  the  sulphuretted  hydrogen,  wiueb 
we  have  sbown  in  our  examinatioDS  for  sulphur  to  be  always  devdoped 
from  commerdal  zinc,  does  not  prevent  the  exhibition  <£  snch  a  vtrj 
small  amount  of  arsenic  as  Q-OOOOIS  gram.  Chevallier,!  and  mors  re- 
cently BlondlotJ  and  Leroy.g  assert  that  the  presence  of  the  insolnble  aal- 
phid  of  arsenic  cannot  be  reoc^ized  by  Mareh's  test,  and  that  araeoio 
may  therefore  be  concealed  by  being  converted  into  the  sulpUd.  lliii 
is  the  natural  and  general  opinion,  though  Marsh,  in  his  original  noemoir, 
distinctly  says,  that  "  the  presence  of  arsenic  in  artificial  orpiment  and 

realgar, and  in  sulpbnret  of  antimony,  may  be  readily  diown  by 

this  process,  when  not  more  than  half  a  grain  of  any  of  those  componnds 
is  employed."!  When  the  amounts  of  arsenic  and  of  sulphuretted  hj- 
drt^n  are  alike  minute,  it  is  quite  certain  that  the  reaction  for  uaenie  is 
not  affected  by  the  unavoidable  presence  of  this  gas. 

ArUBie  in  Amtriean  Acidi. — We  have  tested  four  difl^rent  kinds  of 
American  sulphurio  acid,  of  which  two  were  commercial  oil  of  vilnd, 
and  two  were  sold  as  chemically  pure  acids.  The  test  applied  to  these 
adds  was  always  the  same,  and  may  be  described  once  for  all :  100 
orammes  of  PeDnsylrsnian  zinc,  from  the  same  bar  which  in  many  tijak 
had  been  shown  to  be  free  from  arsenic,  was  placed  in  the  flask,  and  the 
acid  to  be  tested  was  used  instead  of  the  pnnfled  acid  which  was  always 
employed  when  the  zinc  was  the  suspected  substance.  In  every  expoi- 
ment,  the  gas  was  passed  through  the  reduction-tube  at  least  one  aonr. 
In  experiments  several  times  repeated,  the  sulphurio  acid  made  at  Fror- 
idence,  Rhode  Island,  invariably  yielded  a  distiuct  depoeit  in  the  nairow 
part  of  the  tube.  It  should  be  stated,  however,  that  the  Providence  add 
used  in  theee  repeated  experiments  all  came  from  one  carboy.  In  a  sam- 
ple of  the  acid  made  at  Waltham,  MassachuBetts,  we  detected  a  similsr 
trace  of  arsenic  The  depoeits  obtained  from  these  two  acids  were  hardly 
larger  than  that  produced  by  the  0-OOOUlS  gram,  of  arsenic  used  in  tbe 
fourth  experiment  on  the  delicacy  of  the  reaction,  but,  on  the  other  hand, 
only  a  small  quantity  (from  25  to  SO  c.  c.)  of  the  acid  oould  be  emi^oyed 
In  a  single  experiment. 

The  arsenic  which  is  eliminated  from  these-  acids  during  the  proeen  d 
parification  with  chlorhydric  add  may  easily  be  collected,  and  exhibited 

•M.  SigDoret  (Tarlor  on  FoEmiim,  Sd  Edition,  ISE9,  London, p. StfS)  state* tiMtht 
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by  Marsh's  test  For  tbia  parpose,  the  lulphurio  acid  ffaonld  be  healed 
with  the  chlorhydiic  acid  in  a  flask  or  retort,  from  which  the  gas  generated 
IS  conducted  into  a  small  quantity  of  distilled  water,  kept  constantly  cool. 
The  volatile  chlorid  of  arsenic  condenses  in  the  water,  and  the  arsenic  in 
the  solution  is  readily  manifested  in  Otto's  apparataa.  The  chlorhydric 
acid  used  in  this  experiment  most  be  absolutely  free  from  arsenic;  sucb 
acid  may  be  obtained  by  passing  sulphuretted  hydrogen  throagh  cblohy- 
dric  add  prepared  from  salt  and  pure  salpburio  acid.     Moreover,  the  su)- 

Shuric  acid  in  the  flask  or  retort  must  be  kept  fuming  dnriog  at  least 
alf  an  hour,  in  order  to  iiecure  the  complete  volatilixation  of  uie  chlimd 
of  arsenic. 

The  chemically  pure  solphuric  acid,  so  called,  manufactured  by  RoseO' 
garten,  of  Philadelphia,  was  purer  than  tba  commercial  acid  with  refer- 
ence  to  arsenic  as  well  as  to  lead  ;  indeed,  in  one  experiment  it  yielded  no 
aensible  deposit  in  the  reduction-tube,  but  in  several  subsequent  experi- 
ments  with  pure  zinc,  in  which  we  attempted  to  use  Rosengarten's  acid 
instead  of  that  purifled  by  ourselves,  we  obtained  faint  deposits  which 
precluded  its  use,  and  showed  it  to  he  untrustworthy  in  such  delicate  ei' 
aminations  for  arsenic  by  Marsh's  process.  To  the  "  cbeminilly  pure" 
sulphuric  acid  made  by  Powers  and  Weightman  of  Philadelphia,  pre- 
cisely  the  same  remarks  apply ;  it  is  unfit  for  use  in  any  research  where 
scrupulous  accuracy  is  necee(«ry,  and  of  which  the  results  are  worse  than 
worthless  if  they  be  not  certain  and  impregnable.  It  may  be  granted 
that  the  amount  of  arsenic  in  any  small  quantity  of  these  acids  is  really 
too  minute  to  be  of  any  consequence,  except  in  the  most  refined  ezperi- 
menifl.  On  the  other  hand,  it  must  be  remembered  that  in  some  phar- 
maceutical processes,  and  in  many  chemico-legal  examinations  for  arsenic, 
in  which  a  large  amount  of  acid  is  often  necessarily  used,  the  whole  of 
the  arsenic  contained  in  the  reagents  employed  is,  by  the  rery  natnre  of 
the  process,  concentrated  and  condensed  into  a  very  small  compass.  For 
example,  in  a  poisoning  case  in  which  the  chemist  is  obliged  to  destroy 
\)y  acids  any  considerable  portion  of  the  body,  as  is  often  the  case,  it  may 
be  necessary  to  use  many  pounds  of  sulphuric  or  chlorhydric  acid,  and 
the  very  care  and  pains  with  which  the  chemist  labors  to  concentrato 
every  grain  of  arsenic  in  that  organic  matter  into  the  small  glass  of 
liquid,  which  he  finally  testa  by  Marrh'a  process,  also  concentrates  into  the 
same  glass  all  the  arsenic  contained  in  all  the  reagents  which  he  baa  em- 
ployed in  the  whole  process.  Under  such  circnmslances  the  existence  of 
any  arsenic  in  sulphuric  acid,  capable  of  exhibition  from  a  few  cubic  cen- 
timetres of  the  acid,  becomes  a  fact  of  the  utmost  moment.  From  neg- 
lecting this  arsenic  in  sulphuric  acid  arose  the  long  controversy  concerning 
normal  arsenic  in  the  animal  body.  To  the  objection  that  Marvh's  teet  is 
too  delicate,  and  that  we  should  find  all  the  elementa  everywhere  if  we 
had  for  each  of  them  a  test  as  refined  as  Marsh's  fbr  arsenic,  it  may  be 
replied,  first,  that  Marsh's  process  is  not  thought  too  delicate  to  base  vital 
conclusions  upon  in  difficult  examinations  for  arsenic  in  poisoning  caaea, 
and  secondly,  that  facta  are  not  to  be  met  by  a  theoretical  objection,  which 
is  at  any  rate  purely  speculative,  and  furthermore  is  no  objection  if,  as  t» 
certainly  possible,  the  theory  be  true. 
Ait.  Joott.  Soi.— Sxcoim  Ssataa,  Tol.  XXXn,  No.  M.— Kov^lMl. 
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We  nt  aware  of  the  commoa  opinion,  tlint  sulphanc  add  mitds  fron 
Sicilj  Milphur  contains  no  anenic,*  and  we  do  not  propoM  to  explain  the 
source  of  the  areeiiio  found  in  American  uilphuric  acid,  Airther  than  to 
magwt  that  ita  prewnc«  seems  not  unnatural  when  we  remember  that  di« 
■uTphidts  of  araenio  are  often  asaodated  mineralogically  with  the  BQlpbur 
from  which  the  acid  is  made.  Long  ago  Pfuffif  in  cocnmeDting  upon  th« 
obsenration  made  by  Marlins  of  araenio  in  sulphuric  acid,  aakt  that  tha 
■ample  analyzed  by  Martius  was  probably  made  from  solphnr  containii^ 
orpiment  or  realgar,  minerals  which  are  found  with  sulphur  in  the  solfata- 
raa.  Stromeyer^  detected  arsenia  in  the  mixture  of  sal-ammoniac  and  lul- 
phur,  which  n  one  of  the  many  volcanic  products  of  the  Lipari  Islaoda,  and 
there  seem*  to  be  no  good  reason  for  supposing  that  the  solpbar,  whktt 
is  exported  frona  that  locality,  would  est^pe  contamination  with  arseBic 
DanbTee§  has  remarked  that  arsenio,  as  sulpbid,  occun  in  the  &Miire> 
of  the  lavas  at  Etna,  at  Vesuvius,  and  at  the  solfataras  of  Pooizole*  and 
of  Ouadelonpe.  Scaochij  also  stales  that  among  the  subetaDCea  foDnd  in 
the  fumaroles  of  the  solfalanw  are  pyrites,  realgar,  mi^ckel,-snd  dimot- 
phine.  Or&la,^  and  before  him  Vogel,  of  Munich,  imply  that  the  leaden 
chambarain  which  sulphuric  acid  is  made  communicate  arsenic  to  the  add. 

Whatever  we  have  said  with  regard  to  the  American  sulphuric  add, 
applies  with  still  greater  force  to  the  commeruial  chlorhydric  acids.  That 
eommon  ohiorhydric  acid  contains  chlorid  of  arsenic,  is  a  (act  which  waa 
long  ago  observed,  and  has  been  fiilly  discussed  by  WackenrodM*,**  Du- 
pasquier.ff  Otto^l  and  many  otkei^.gg  We  have  examined  two  differ 
ent  samptee  of  ohiorhydric  acid  made  in  this  country.  Dilute  cbiorhydric 
add,  instead  of  sulphuric,  was  used  in  Marsh's  apparatus  with  300 
grammes  of  pure  Vieille  Montagne  zinc,  and  before  the  hydrogen  gener- 
ated had  been  passing  through  the  heated  reduction  tnbe  fifteen  uiinntoe, 
there  appeared  in  the  fine  part  of  the  tube  a  brown  depoeit,  which  is  an 
hour  inoreased  to  a  large  and  distinct  mirror  of  arsenic,  readily  verified 
by  other  tests.  Both  anmplea  of  acid  gave  the  same  result,  and  we  may 
add  that,  even  on  a  small  scale,  we  found  great  difficulty  in  prroaring 
from  salt  and  sulphuric  acid  a  specimen  of  chlorhydrio  acid  perfecliy  fres 
from  arsenic.  Tlie  thorough  purification  of  the  acid  by  means  <^  sul- 
phuretted hydrogen,  as  recommended  by  Otto,  is  therefore  an  absolntely 
necessary  prelimmary  to  the  use  of  chlorhydrio  acid  in  an  examination 
for  arsenic. 

From  the  examination  of  so  few  samples  of  sulphuric  and  chlorhydrio 
aoids,  we  do  not  pretend  to  have  established  the  affirmative  proposition, 
that  there  is  always  araenio  in  these  adds ;  their  impurity  was  only  an 
inddental  diffioulty  in  this  research,  and  we  strayed  thus  for  from  our 
main  subject,  only  because  of  the  great  importance  of  trustworthy  infbr- 

*  7oi  a  strong  ■tateoient  of  Uiia  opinion,  see  Ure'i  Dictionary  of  Arts,  Ac,  4th 
sdiUoD.  Boston,  18BS,  vol.  ii.  pp.  7Bi,  799. 
4  SohweUger'i  Jour,  f .  Ch.  u.  Fbys,  18ie,  zviri.  SSS. 
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nation  apon  this  point  to  tbe  pharmacist,  and  to  tbe  chemiat  who  hn  to 
do  with  poisoning  cases.  Our  obserrations,  in  connection  with  the  recta 
long  since  esublifhed  regarding  the  cootaini nation  of  foreign  snlphuric 
and  chlorhydrio  acids  with  an^nic,  may  well  lead  the  pharmacist  and  the 
analytical  chemist  to  distrust  his  acids,  till  accurate  experiments  have 
proved  them  to  be  above  suspicion ;  and  we  believe  that  careful  investi- 
gations will  hereafter  show  that  anenic  is  introduced  into  pbarmacentical 
preparationi  by  the  acids  employed  in  their  manu&ctnre  to  an  extent  far 
greater  than  would  now  be  credited.  The  task  of  the  chemist  who  ia 
called  upon  to  examine  a  human  body  or  organs  of  the  body  for  araenio, 
is  a  simple  one  when  the  poison  is  found  in  its  original  condition,  unnb- 
Borbed  and  unaltered,  but  in  difBcnIt  investigations  of  this  kind,  when  the 
poison  has  been  absorbed  and  diffused  through  a  large  mass  of  organic 
matter  which  must  be  destroyed  by  icida,  the  precautions  insisted  upon 
by  Qaultier  de  Claubry,*  and  by  Galtier.t  and  other  modem  toxioologista, 
ihouid  b«  strictly  observed.  Not  only  should  all  the  reagents  to  be  em- 
ployed be  thoroughly  tested  A  blane,  bnl  fiinhermore,  an  experiment 
parallel  with  the  actual  examination  of  the  suspected  organic  substancea 
should  be  carried  on  with  the  same  reagents  in  the  same  quantities,  in  a 
similar  apparatus,  and  in  all  respects  under  like  conditions,  upon  a  quan- 
tity of  normal  aniraal  matter  equal  to  the  weight  of  the  suspected  sub- 
stancea. In  this  way  only  can  iLe  chemist  avoid  the  fatal  uncertainty 
consequent  upon  the  employment,  in  large  quantity,  of  teagenta  whose 
purity  is  not  above  suspicion. 

We  return  to  the  examination  of  other  zincs  for  arsenic  With  the 
same  purified  acid  used  in  our  previous  experiments  on  Pennsylvanian 
and  Vieille  Uonti^^ne  zincs,  we  tested  200  grammes  of  Siletian  zinc,  care- 
fully granulated,  and  perfectly  clean.  For  half  an  hour,  the  hydrogen 
paraed  steadily  through  tbe  red  hot  reduction-tube  without  leaving  the 
■lightest  deposit  in  the  fine  tube  beyond  the  heated  portion,  but  on  con- 
tinuing the  operation  beyond  this  time  (indicated  by  Otto  as  sufficient 
for  the  teating  of  tbe  materials  d  blan^y  a  faint  but  perceptible  mirror 
gradually  formed.  This  result  indicates,  first,  that  this  sample  of  Silesian 
nnc  was  not  perfectly  free  from  arsenic,  and  secondly,  that  it  is  dangerous 
to  conclude  that  the  zinc  and  acid,  which  n  for 

arsenic  daring  half  an  hour  in  Otto's  form  ,  will 

dierefore  give  no  mirror  in  the  next  half  hou  mical 

compound  be  added  to  the  apparatus.     In  i  >n  fi»- 

arsenic,  this  is  a  point  to  be  carefully  borne  <  with 

this  zinc  were  corrolMrated  by  several  similar 

Tbe  zinc  of  Rousseau  Freres  was  next  subi  .with 

the  same  add  :  75  grammes  of  this  zinc  yielded  in  half  an  hour  a  brown 
deposit,  hardly  to  l>e  called  a  mirror,  although  covering  a  considerable 
portion  (two  centimetres)  of  llie  tube.  The  final  result  of  the  experiment 
was  not  distioguiiihable  from  the  result  of  the  test  of  Silesian  zinc 

With  the  same  acid  and  apparatus,  200  grammes  of  New  Jersey  zinc 
gave  a  distinct  mirror  of  arsenic,  so  large  in  amount,  that  the  arsenic 

■  Briaod  at  Chaadi.  et  Gauttier  de  Claubry,  Manuel  cwnplet  da  If  Ueetoe  Ugab, 
B»"  MHion.  (Paria,  ISB!.]  p.  162. 
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eonld  bfl  saaily  recogniied  by  its  oharacteristie  odor.  The  mirror  bc^av 
to  form  at  once,  &nd  gradually  increaaed  dariag  the  hour,  which  wu  the 
duration  of  the  expflriiuenL 

Having  at  hand  a  quantity  of  the  ore  from  which  this  zinc  is  extracted, 
we  extended  our  Bearon  for  arwuto  to  the  red  oxyd  of  zinc,  which  ia  the 
souroe  of  this  spelter.  Several  grammes  of  the  red  oxyd,  finely  powdeivd, 
were  moistened  with  30  drops  of  pure  nitric  acid,  and  treated  with  a 
measured  quantity  of  pure  ehlorhydria  acid,  prepared  from  oommon  salt 
and  sulphuric  acid  free  from  arMiiic  The  solution,  with  the  very  slight 
reudue,  was  then  gently  evaporated  to  a  small  bulk,  with  a  small  meaa- 
ured  quantity  of  Roeengarten's  sulphuric  acid.  T^e  imperfect  eolation 
thus  prepared  waa  introduced  into  the  flask  of  onr  apparatus,  whose  pre- 
vious contenta  of  lino  and  acid  had  been  thoroughly  tested  for  one  bour, 
and  fband  perfectly  pure.  In  ten  minutes  a  distinct  deposit  of  armnio 
was  obtained,  which  in  half  na  hour  increased  to  a  large  and  unmistakabla 
mirror.  To  prore  beyond  a  doubt  that  this  arseuic  came  from  the  oxyd 
of  zinc,  and  not  from  the  acids  employed  in  preparing  the  solution,  we 
tested  in  a  clean  apparatus  with  fresh  zino  and  acid,  which  had  been 
proved  pare  by  a  test  of  one  hour  in  duration,  the  same  quantities  of  the 
same  acida  evaporated  together  as  in  the  experiment  nbove  described.  At 
the  end  of  one  hour  (the  aecond  hour  during  which  the  apparatus  had 
been  at  work)  a  deposit,  perceptible  on  close  inspection,  was  discovered 
in  the  narrow  part  of  the  reduction-tube.  This  deposit  was  invisible  on 
any  cnraoiy  examination,  and  bore  no  comparison  with  the  very  decided 
mirror  of  arsenic  obtained  in  the  preiious  experlmeol.  In  two  other 
similar  examinations  of  the  red  oxyd  of  zin<i,  we  obtained  the  same  strong 
evidence  of  the  presence  of  arsenic  in  this  ore,  and  the  associated  mineral 
Franklinite,  yielded,  io  the  aiogle  careful  test  to  which  we  subjected  it,  a 
mirror  of  arsenic  sufficient  to  give  the  smell  and  all  the  other  charactet- 
istic  reactions  for  arsenic.  To  obtwa  aatis&ctory  resulta,  the  solution  of 
the  oxfd  must  never  be  heated  above  100°,  and  the  small  quantity  <rf 
nitric  acid  which  is  used  to  facilitate  lbs  solution  must  be  oompl^y 
driven  off  before  the  liquid  is  introduced  into  the  apparotas. 

If  any  further  evidence  of  the  presence  of  araenie  in  the  New  Jeney 
Spelter  and  its  ore  were  needed,  it  might  be  found  in  the  following  exper- 
iment with  a  nnc  which  w«  ourselves  prepared  by  reducing  the  New 
Jersey  white  oxyd  of  xinc  with  charcoal,  in  a  refractory  retort  such  as  are 
furnished  by  the  dealers  in  chemical  apparatus  at  Paris :  20  grammes  of 
this  zine,  tested  in  Otto'a  apparatus  with  purified  sulphuric  acid,  yielded 
in  five  minutes  a  distinct  depout  of  arsenic,  and  in  half  an  hour  a  large 

To  oseertaia  whether  the  Peno^tvanion  and  VieilLs  M<»tagne  nnca 
were  alw^s  free  from  arsenic,  we  procured  and  tested  another  sample  cf 
the  zinc  manufactured  at  the  Pennsylvanian  and  Lehigh  zinc  works,  and 
a  second  sample  of  Vieille  Monlogne  spelter.  The  Pennsylvanian  nne 
was,  OS  before,  remarkably  free  from  lead,  leaving  no  residue  wben  dis- 
solved in  dilute  sulphuric  acid;  but  on  testing  200  grammes  (^  it  in 
Otto's  apparatus  with  purified  acid,  it  gave  in  half  an  bour  a  slight  depcait 
in  the  reduction  tube,  which  in  an  hour  increased  to  a  distinct  brown 
coating.    A  similar  result  we  obtained  in  testing  the  aeoond  sample  of 
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Vioills  Montague  zinc ;  200  graminei  of  it  with  pare  acid  jielded  a 
deposit  in  the  reduction -tube,  fatal  to  its  u»e  in  anj  delicfite  eaperimenls. 
It  should  be  stated,  that  the  external  appearance  of  thia  cpelter  indicated 
very  clearly  that  ita  quality  was  inferior  to  that  of  the  aample  first  exam' 
ined.  It  is  obvious  from  these  results,  that  sine  manufitctured  in  the 
same  works,  and  from  the  same  ore,  may  not  always  oontain  the  sama 
impurities,  or  rather  that  it  is  never  to  be  expected  to  contain  the  same 
percentage  of  the  same  impurities.  From  the  natnre  of  the  proceai  of 
reduction,  it  would  naturally  be  the  case  that  the  more  volatile  impurities 
should  be  present  in  the  zinc  which  distils  first  in  greater  quantitiea  than 
in  the  zinc  which  is  reduced  from  the  East  part  of  a  given  cham  of  ore. 
Thus  it  i»  easy  to  imagine  that  the  zino  which  comes  over  first  snonld  be 
contamioated  with  aTsenic,  while  that  which  is  last  reduced  might  he 
perfectly  free  Irom  that  impurity.  The  same  principle  explains  the  varia- 
UoQS  in  the  amount  of  cadmium  contwned  in  different  samples  of  the 
aaroe  spelter,  and  indeed  accounts  in  great  measure  for  the  varjring  per 
cents  of  all  the  impurities  found  in  difiereot  specimens  of  any  zinc,  though 
made  by  the  same  process  from  the  same  ore. 

Lastly,  we  submitted  our  four  specimens  of  £kigl)^  zino  to  the  test  for 
anenic.  With  purified  acid,  200  grammes  of  the  zino  made  by  Dillwyn 
and  Company  began  to  show  a  deposit  in  the  reduction-tube  within  ten 
minutes  of  the  commencement  of  the  experiment,  and  in  twenty-five 
niinutee  this  deposit  increased  to  a  very  perceptible  mirror,  A  limilar 
iMult  was  obtained  from  200  grammee  of  the  Mines  Royal  zinc.  In 
fifteen  minutes  the  stream  of  hydrogen  from  this  zinc  began  to  deposit 
anenic  in  the  redaction-tube,  and  at  the  end  of  three  quarters  of  an  hour, 
a  thin  but  perfectly  distinct  mirror  extended  over  three  or  four  centimetres 
of  the  fine  tube.  On  the  label  which  accompanied  the  specimen  of  the 
spelter  made  at  Minera,  near  Wrexham,  it  was  stated  that  the  ana  was 
manufactured  from  silicate  of  zino,  and  we  therefore  expected  to  find  this 
spelter  purer  than  the  ordinary  English  rino  made  from  blende ;  but,  oa 
toe  contrary,  it  contained  a  large  amount  of  lead,  and  the  test  for  arsenib 
diowed  it  to  contain  more  of  that  impurity  than  either  of  the  two  speci- 
mens before  examined;  100  grammes  of  the  Wrexham  zinc  began  to 
show  a  deposit  in  the  reduction-tube  in  ten  minutes  from  the  beginning 
of  the  experiment,  and  at  the  end  of  an  hour  a  mirror  bad  accumulated 
large  enough  to  be  identified  by  the  arsenical  odor.  But  of  the  four 
aaraples  of  English  zinc,  that  of  Measrs,  Vivian  contfuned  the  moat  ara»- 
.nic;  200  grammes  of  this  spelter  yielded  an  enormous  mirror  of  arsenic 
in  less  than  ten  minutes,  and  in  n  few  minutes  more  a  second  mirror,  ta^e 
enough  to  give  the  characteristic  odor.  With  regard  to  English  zinc, 
therefore,  our  observations  do  not  agree  with  those  of  Brett,*  who  states 
that  he  has  examined  many  specimens  of  English  and  foreign  zincs,  and 
could  never  obtain  any  indications  of  arsenic  when  the  satphurio  ttad 
was  pure.  The  explanation  of  this  discrepancy  is  to  be  found  in  the  foct, 
that  the  test  applied  by  Brett,  although  essentially  Manh's  test,  had  not 
the  extraordinary  delicacy  which  is  insured  by  Otto's  form  of  Manh'a 
spparatoB. 

«  FhikwpUcal  HagaiiDe,  IMS,  [8],  zz,  ML 

D.D.t.zea  by  Google 


390  EHoi  and  Storer  on  Arsenic  as 

This  qaeation  now  iiug2eal«d  itself;  In  presence  of  an  exoen  of  nae, 
ii  not  nnienic  retained  in  uie  block  reaidne  (lead)  froiti  linc  diseolred  in 
dilttle  adds,  io  such  a  condition,  that  it  is  not  attacked  by  the  ncids  or 
by  the  bydrc^n,  aod  therefore  escapes  detection !  To  detennine  thw 
point,  if  possible,  we  dissolved  40  gratnmes  of  the  Vieille  Hontagne  rine. 
which  had  showed  qo  trace  of  arsenic  br  Hareh's  test  in  dilute  salphiirie 
acid,  free  from  arsenic.  The  residue  obtained  was  washed,  treated  with 
chlorhydric  and  a  few  drops  of  nitric  acid,  and  the  solntioa  gently  evap- 
orated to  a  small  bulk  in  presence  of  a  little  pure  sulphuric  acid.  Tba 
mixture  thus  obtained  was  washed  into  the  fiask  of  Otto'a  apparabn, 
whose  previous  contents  of  zinc  and  acid  had  been  thorongfaly  tasted  * 
blmu  and  found  pure.  At  the  end  of  the  second  hour,  a  vei;  slight 
deposit  was  discernible  on  close  inspection  in  the  fine  tube,  but  the  rewitt 
was  too  doubtful  to  warrant  Uie  a'WertJon  that  arsenic  was  contaiaed  in 
the  insoluble  residue.  We  next  tried  the  same  experiment  with  SileeisB 
tine,  in  which  Haish's  test  had  iletected  arsenic.  The  residue  frora  40 
graniraea  of  this  zinc,  submitted  to  the  process  just  described,  produced 
in  the  reduction -tube  in  fifteen  minutes  a  brown  deposit,  which  in  half  an 
hour  became  well  marked,  and  at  the  end  of  the  hour  afforded  sufficirat 
esJdflBce  of  the  p«esenoe  of  arsenic  in  the  residue,  it  bein^  well  undentood 
that  the  zinc  and  acid  used  in  this  experiment  had  been  previously  tested 
for  «ae  hour  and  found  pure.  The  only  conclusion  to  which  these  ezper- 
ineata  point  is,  that  when  a  given  sample  of  zinc  oontains  ataraic,  a 
porttoa  of  that  arsenic  will  escape  combination  with  the  hydrogen  geiter- 
ated  by  the  solution  of  the  zinc,  and  will  remain  in  the  insolnble  residna. 
It  was  useless  in  this  connection  to  examine  the  residue  from  New  Jetaer 
zinc,  because  that  spelter  itself  contuned  arsenic,  and  Its  residue  contained 
metallic  copper,  which  would  inevitably  t&MO  arsenic,  as  in  Rdnsdi's 
test     The  Pennsylvsnian  zinc  gave  no  residue  with  acids. 

The  absolute  necessity  of  obtaiaing  zino  free  from  arsenic  for  laany 
chemical  investigations,  renders  any  process  for  purifying  Etnc  from  arseaio 
a  matter  of  considerable  interest  and  importance.  We  therefore  tried  lbs 
prooess  of  purifying  zinc  by  fusing  it  with  one  fourth  of  >U  weigfit  of 
saltpetre,  a  method  fully  described  by  Heillet,*  but  previously  su^ested  t^ 
Ortila  :f  760  erammes  of  Siiesian  zinc  were  finely  granulated  and  nixed 
with  one  fourth  this  weight  of  saltpetre,  by  placing  the  tine  and  nitre  in 
alternate  layers  in  a  Hewian  crucible.  The  mixture  was  heated  till 
deflagration  ensued,  when  the  melted  mass  was  poured  into  cdd  water  to 
■epante  the  slag,  caustic  potassa,  and  any  aneniate  of  potassa  which  might 
have  formed.  The  washed  mass  was  remelted,  and  again  granulated. 
The  loss  of  zinc  during  the  process  is  very  large;  we  obtained  only  200 
grammea  from  the  original  760  grammea.  Of'this  due  170  grammes 
were  tested  in  Otto's  appamtus  with  pore  acid,  and  in  twenty  minutes 
there  b^^n  to  form  in  the  reduction- tube  a  brownish  depoeit,  which,  at 
(he  end  of  three  quarters  of  an  hour,  was  a  sufficient  evidence  of  the 
presence  of  arsenic  The  deposit  was  as  large  as  that  obtained  frmi  the 
tame  Silesian  zinc,  before  it  had  undergone  this  process  of  fuMon  with 
nitre.    It  has  already  been  stated,  under  the  appropriate  head,  that  this 
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pnxMM  did  Dot  duembiUTSH  the  zinc  of  the  snlphar  vhich  it  oontwoed, 
and  there  Menu  to  be  little  natoa  for  expecting  the  complete  Temoval  of 
the  &r»enio,  ioMrouch  as  the  fused  uitpecre  can  only  be  brought  in  ood- 
Uot  with  the  exleroal  aarface  of  the  zinc,  however  fiaelj  the  metal  may  be 
gnuiulated.  It  is  not  incanceirable  that  a  trace  of  anenio  n  a  zinc 
should  be  eliminated  by  Meillet's  provees,  and  that  a  sample,  or^naily 
almost  Absolutely  free  from  arsenic,  should  be  so  improved  as  to  tOori  no 
perceptible  mirror ;  thus  Steia*  oould  not  detect  anenie  in  a  sample  of 
sine  purified  by  this  method,  but  as  a  general  rule  it  will  not  be  safe  to 
rely  upon  this  process  for  the  conversion  of  arsenical  commercial  zinc  into 
ztuc  fit  for  Qse  in  Otto's  apparatus. 

On  this  subject  of  arsenic  in  commercial  ilno  two  opposite  errors  de- 
mand notice.  Od  the  one  hand  not  a  few  chemists  have  maintained  that 
coniroeroiat  zinc  almost  invariably  contains  usenic,  and  that  Uaish's  teat 
it  uutrnstwortby  on  this  account.  Thus  Persozf  states  that  the  greater 
part  of  the  zinc  sold  in  Strasbourg  contains  arsenic,  and  in  a  prerions  pfr> 
per,!  condemning  Marsh's  process,  he  remarks  with  truth,  that  even  di»- 
'  tilled  zinc  may  give  spots  of  arsenic.  The  opinion  that  all  zino  containa 
atsenio,  finds  support  in  the  quantitative  determinations  by  Svhaue^e  of 
the  amount  of  arsenic  in  French  zinc,  Seleaian  zinc,  and  VieilEe  Montagna 
zinc  respectively.    These  determinations  have  been  quoted  in  almost  all 


the  modem  text  books,  and  bave  had  in  our  opinion  much  more  WMgfat 
than  they  are  really  entitled  to.  Schauefule  determined  the  artenio  in  liia 
samples  of  zinc  by  two  methods.  The  first  was  that  of  Villain,  and  con- 
aisled  in  counting  the  number  of  arsenic  spots  obtained  from  a  given 
weight  of  zinc,  and  estimating  the  corresponding  amount  of  arsenic  by 
means  of  the  following  absurd  rule : — one  mitligrBinme  of  arsenious  add 
will  give  two  hundred  and  twenty-six  arsenical  spots  two  millimetres  in 
diameter.  The  utler  unQtnese  of  this  process  for  exact  experiments  is 
too  obvious  to  need  any  illustration.  In  applying  Ibis  linguliu'  method, 
Schauefele  completely  dissolved  one  kilognirame  of  sine  in  dilute  fu^ti- 
ric  add,  but  in  this  conneotion  says  not  a  word  about  the  purity  of  the 
a^,  of  which  be  must  have  used  at  least  one  kil<^ainme  and  a  halt 
The  second  method  used  by  Schauefele  was  essentially  that  described  by 
Jacquelain,  and  consisted  in  passing  all  the  hydrogen  generated  by  a 
g^ven  weight  (from  320  to  800  grammes)  of  zinc  tbrongh  a  solution  of 
chlorid  of  gold;  this  solution  was  partially  deoompoeed  by  tfae  arse- 
niuretted  [sulphuretted)]  hydrogen,  and  when  the  zinc  hsd  been  com- 
pletely dissolved,  tfae  cblorid  of  gold  solution,  which  was  supposed  to 
Gontun  all  the  areenio  of  the  zinc  in  the  oondition  of  aiseniona  acid,  was 
inrtber  decomposed  as  completely  as  possible  by  means  of  ndphtmtu 
veid,  and  the  precipitated  gold  separated  by  filtration.  In  the  filtrata 
there  still  remained  a  small  amount  of  chlorid  of  gold,  which  had  esc^ 
ped  reduotion  by  the  snlpfaumus  acid,  and  to  separate  this  chlorid  from 
the  solution  of  arsenious  acid,  distillation  was  resorted  to.  The  retort  in 
which  the  reaidne  from  the  distillation  remained  was  washed  ont  with 
water  acidulated  with  chlorhydrU  add,  and  the  liquid  so  obtained  wae 
added  to  the  ori|pnal  distillate,  through  which  sulphuretted  hydrc^n  waa 
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tben  puaed.  The  precipibtted  sulphid  wm  collected  on  a  filter,  dried, 
and  TWiMolved  in  ammonia/  this  aromoDincal  aolution  wu  then  evap- 
onted  to  drjaeas,  and  the  residue  weighed  an  sulphid  of  anenic.  As  the 
result  of  this  complicated  proceu,  it  hich  involves  the  use  of  so  naany  dif- 
ferent reagents  and  Teasels,  Schauefeie  obtained  a  quantity  of  arsenic 
which  Tnried  betneen  two  thousandth  of  one  per  cent  of  the  weight  of 
the  original  cine,  in  that  sample  which  contained  the  most  arsenic,  and 
two  flve-thonsandths  of  one  per  cent  in  that  which  contained  the  leasL 
The  weight  of  the  aalpbid  of  aneoic,  which  was  the  final  resnlt  of  the 
analysis,  in  no  case  exceeded  ten  milligrammes.  There  is  no  certainty 
that  this  rerj  small  amount  of  arsenic  was  not  derived  from  the  acida 
need  in  the  process,  for  Schauefele  merely  states  that  his  sulphuric  acid, 
of  which  he  used  a  veiy  large  quantity,  was  "  absolutely  free  from  ar- 
senic," and  the  other  reagents  are  said  to  be  pore.  The  methods  by 
which  be  insured  this  absolute  purity  are  not  even  hinted  at,  and  we  there- 
fore have  no  opportunity  of  judging  for  ourselves  of  the  sufficiency  of 
the  proeeasas  employed  to  eliminate  the  arsenic  from  these  rei^nta,  of 
which  two  at  least  almost  invariably  contain  appreciable  amounts  of  that 
impurity.  Quantitative  determinations,  in  which  theoriginal  weights  are 
kilogrammes,  and  the  final  weight  milligrammes,  are  trustworthy  only 
when  the  proceasea  are  ^ort  and  simple,  and  the  reagents  employed  are 
proved  to  he  above  suspidon.  The  process  of  M.  Schauefele  was  long  and 
oomplex,  and  his  reagents,  so  far  from  being  proved  to  be  above  suspicion, 
were  in  all  probability  the  source  of  the  arsenic  which  he  attributed  to  the 
rinc.  In  the  valuable  paper  which  wa  have  before  cited,  Kar«ten  dis- 
tiDctly  aUtea  that  the  Sileeian  sine  is  free  from  arsenic,  basing  thia  state- 
ment upon  ezperiraenia  which  in  their  general  method  closely  resembled 
those  of  Sdiauefele ;  he  endeavored  to  decompose  a  solution  of  nitrate  of 
silver  by  a  stream  of  hydrogen  venerated  by  the  zinc  nnder  examination, 
but  though  his  prooees  was  analogous  to  that  of  Schauefele,  he  was  led 
to  the  dutmetrioally  opposite  conclusion.  Again,  Schauefele's  second 
method  was  essentially  the  process  which  has  been  thoroughly  studied  by 
Jacquelain,  who  daims  for  it  a  delicacy*  equal  to  that  of  Marsh's  pro- 
cess; and  yet  in  Jac<]uelain'B  own  hands  this  method  detected  no  atsenic 
in  the  specimen  of  sine  which  he  eiamined.f  We  cannot  avoid  the  con- 
clusion, that  the  determinations  given  in  M.  Schauefele's  thesis  have  no 
general  significance,  and  have  gained  more  credit  than  they  deserve.  Our 
oheervatiotts  conclusively  prove  that  there  are  lines  in  commerce  which 
are  not  oontaminated  with  arsenic,  and  it  shonld  be  noticed  that,  while 
one  of  our  pure  samples  (the  PeensylvaniaD)  was  of  a  tine  which  is  not 
yet  manuuctared  in  large  quantitiea,  the  Mher  was  a  specimen  of  the 
Belgian  zjnc,  one  of  the  most  common  and  abandant  of  the  commercial 
i^iteia. 

We  tnm  now  to  tlie  diaonMion  of  the  opposite  error,  namely,  that  ar- 
■enio  ik  very  rarely  to  be  found  in  the  lino  of  commerce.  On  this  point 
we  need  only  quote  the  strong  statements  of  the  highest  authorities.  R^ 
nanlt,  in  the  report^  to  the  French  Academy  on  Maieh's  prooeaeand  ita 
modifioationa,  wrote :  **  It  is  easy  to  procure  in  commerce  cine  and  aol- 
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phnrio  Mid  which  g^vea  no  aneDio  in  Manh's  appanttna."  With  proper 
nDdwatandinf  witii  wbst  is  here  roeaat  by  "  Harsh'a  a^Mratus,''  Uiia 
ststemeDt  is  as  true  now  aa  it  was  twenty  yean  ago.  The  committae 
relied  chiefly  upon  the  production  of  arsenical  spots  on  porcelain,  and 
though  they  recommended  a  form  of  apparatus  adapted  for  heating  the 
arseniuretted  hydrogen  to  redsesa,  yet  in  this  apparatus  the  redQCtion-- 
tube  was  not  drawn  down  to  a  fine  bore  beyond  the  heated  portion  of  the 
tube,  and  the  committee  in  their  own  experiments  eeem  to  have  preferred 
the  arsenical  spots  as  affording  the  beet  evidence  of  the  presence  of  ai^ 
aenic  They  completely  dissolved  fiOO  gxammee  of  commercial  zinc  in 
dilute  sulphuric  acid,  and  obtained  from  the  hydrogen  evolved  no  sensible 
orwnioal  spot ;  the  black  residue  they  did  not  examine.  The  test  to 
whioh  we  have  submitted  our  acids  and  sines  is  more  delicate  than  that 
applied  by  the  committee  of  the  French  Academy ;  Otto's  apparatus  is 
more  sensitive  than  that  UBed  by  this  committee,  and  will  detect  the  pre- 
sence of  arsenic  in  quantities  too  small  to  produce  sensible  spots.  It  is 
self-evident  that  the  continuous  deposition  of  arsenic  from  a  stream  of  hy- 
drogen as  It  flows  steadily  through  a  very  fine  tnbe  for  an  hour  or  more, 
would  exhibit  an  amount  of  arsenic  too  minute  to  give  the  slightest  per- 
ceptible spot  in  the  instant  during  which  the  porcelain  surface  is  held  in 
the  burning  jet  of  gas.  The  first  reaction  is  prolonged  and  accumulative, 
the  second  is  intermittent  and  instantaneous.  Blanoard,*  in  commenting 
upon  the  statement  remrding  the  ease  of  obtaining  pure  lino,  which  £ 
ftDove  quoted  from  the  Report,  has  remarked  with  truth,  that  many  Einca 
of  commerce  which  give  no  tpolt  by  Marsh's  apparatus,  ueverthelMs  con- 
bun  sometimes  antimony,  sometimes  arsenio,  sometimes  both. 

The  same  esplaastion  should  accompany  the  statements  of  Orfila,  with 
regard  to  arsenic  in  oommerdal  tine  and  adds.  This  disduguiihed  tox- 
ioologiat,  in  a  very  valuable  paper  on  "  The  Means  of  beina  asBured  of 
the  Pretence  of  Aisenic,"  after  remarkingf  that  the  sulphuno  acid  and 
the  dnc  of  commerce  sometimes  contain  arsenic,  nevertheless  implieaj 
that  he  hat  never  obtained  decided  arsenical  spots  on  porcelain  from  a 
flommerdal  stdphurio  acid,  and  subsequently  makea  this  explicit  declara- 
tion :  "  I  declare  that  I  have  made  this  experiment  (the  teat  for  arsenio 
by  the  production  of  arsenical  spots)  more  than  five  hundred  tames  with 
the  sulphuric  acid  and  zinc  of  commeroe,  bought  of  various  manufactur- 
ers of  chemical  products,  and  have  only  found  arsenio  thru  tim«."g  Oar 
own  experiments  confirm  the  truth  of  this  statement ;  of  all  the  specimens 
of  aino  which  we  hare  examined,  not  more  than  two  contwned  enough 
anenio  to  give  spols  on  porcelain,  and  not  a  single  sample  of  our  snlphu- 
rio  add  would  have  aSbrded  that  reaction  for  anenic  80  long  aa  the 
chemist,  employed  upon  a  poisoning  case,  sought  for  arsenioal  spots  alone, 
the  little  arsenic  which  his  lino  mi^t  have  contained  could  do  no  harm ; 
it  is  only  when  important  conclusions  are  to  be  drawn  from  more  refined 
experiments,  with  a  more  delicate  apparatus,  that  the  arsenic  so  often  pr*- 
>ent  in  duo  and  acids  becomes  a  matter  of  a  very  aerions  coneetn.  Our 
ezperimenta  prove  that  arsenio  is  contained,  not  in  all  samples  of  oommer- 

*  Din^er'i  Polyb  Jonr.,  ISil,  IxTrii,  42S,  from  Jonr.  da  Phsnoacia,  Sept,  1S41, 
p.  MS. 

f  Amules  tTHypdne  Fnbliqne,  1889,  zzii,  404.      X  Ibid.,  411.      §  lUd.,  4S4. 
iM.  JouB.  8ci/-SaooiH>  Sums,  Toi.  XXXII,  No.  M^Vov.,  18SL 
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dal  BDQ,  but  ID  a  luge  mftJOTity  of  them ;  and  it  will  be  percsiTed  tluA 
we  arrire  at  this  reeult  without  impugoiog  in  the  aligbteet  the  aeennej 
of  the  eiperimeDta  upon  which  the  very  diiitinguished  cbemista  whoae 
words  we  have  above  quoted  baaed  opposite  coDclusions.     •     *     *     • 

The  purest  of  all  the  noce  which  we  hare  analyxed  is  that  mann&e- 
tnred  at  the  PenDsyWaDia  and  Lehigh  Zinc  Wor^  Bethlehem,  Pennsjl- 
vania.  This  spelter  dissolve*  in  dilute  sulphuric  add  without  leaving  imj 
appreciable  reaidue,  and  therefore  cootains  no  lead ;  indeed  a  trace  of 
cadmium  is  the  only  impurity  whose  presence  in  this  sine  we  oonld  con* 
fldently  aaaert.  The  ore  from  which  this  spelter  is  made  i*  the  hjdrMted 
silicate  of  Einc  (electric  calamioe).  and  it  is  itot  surpming  that  this  min- 
eral should  yield  linc  of  singular  purity,  if  the  ore  be  carefully  selected. 
We  have  stated  above  that  our  first  Barople  ot  this  zinc  was  free  from  ar- 
■enic,  but  that  the  second  sample  was  not  pure  in  this  respect.  At  thcM 
worfa  the  oxyd  <rftiiio  is  mann&ctured,  as  well  as  the  mtstal,  and  we  team 
from  n  letter  addressed  to  Professor  Brush  by  Mr.  Wharton,  the  director  of 
the  worlcs,  that  the  crust  from  the  oxyd  furnaces  has  now  and  then  been 
worked  into  spelter,  and  that  the  ore  used  in  malcing  the  oiyd  is  leas  chic' 
fiilly  selected  than  that  which  goes  to  the  spelter  furnaces,  and  is  mucli 
more  likely  than  the  latter  \o  oontain  both  blende  and  pyritea.  This  fact 
may  account  for  the  occurrence  of  arsenic  in  some  specimeiis  of  this  ^wl- 
ter,  while  the  greater  part  of  it,  manufaotured  from  carefnlly  selected 
■ilicAte  c^  nnc,  is  perfectly  free  frcHu  that  impurity.  There  seema  to  ba 
no  reason  why  zinc  of  uniform  parity  should  not  be  obtained  from  this 
excellent  ore.* 

Pure  Zinc. — We  have  already  referred  to  the  difficulty  o(  oUaining  a 
pure  zinc  by  reducing  it  from  the  oiyd  on  a  small  scale ;  nothing  but  the 
direst  necessity  could  induce  u*  to  again  attempt  the  operation,  idthoi^ 
it  has  been  recommended  by  many  high  anthorities.  NeverthelesB  it  ia 
by  DO  means  difficult  to  prepare  a  pure  oxyd  of  sine,  and  mauubctUKra 
of  pure  chemicals,  working  on  a  larger  scale  than  it  is  practicable  for  tbe 
(iiemist  to  do,  might  nndonbtedly  prepare  from  this  oxyd  at  moderate 
cost  a  really  pure  ranc  There  are  some  processes  of  diemical  analysis  ia 
which  the  contamination  of  sine  with  metallic  lead  is  a  matter  of  import- 
ance, because  it  affects  the  accuracy  of  the  results ;  but  in  thew  cases  the 
difficulty  can  generally  be  avoided  by  discarding  zinc  altogether,  and  n- 
Borting  to  other  methods  of  analysis.  But  in  order  to  use  Harsfa's  proacsa 
for  the  detection  of  areeuic,  the  chemist  must  procure  sine  free  from  Mf 
senic,  and  there  is  no  escape  from  this  necessity;  redistillation  will  not 
disembarrass  sine  of  its  arsenic,  and  the  process  of  redndng  zinc  fnm  a 
pure  ozyd  is  very  laborious  and  uncertain ;  how  then  can  zinu  free  from 
arsenic  be  obtained  t  There  is  but  one  satisfaotory  answer  to  this  qoee- 
tion.  Pure  zinc  might  certainly  be  made  from  the  oiyd  by  the  mannbo- 
turiag  chemist,  but  at  present  the  zinc  labelled  "  pure"  by  those  who  aell 
chemicals  is  not  to  be  relied  upon,  and  the  chemist  must  therefore  test 
samples  procured  from  the  dealer  in  meUils,  until  he  finds  a  fpecimen  of 
the  pure  zinc  which  is  manufitotured  on  a  large  scale,  and  is  to  be  obtained 
in  commerce. 

■  Btnos  this  paper  was  written,  Hr.  Wlurton,  director  of  the  Bellilabem  Sne 
Work*  bu  prepared  a  large  quuititj  of  ehetnlcall]'  pure  nnc  tbr  diNniol  use,  in 
n^oti  of  abofit  tan  ponnd*  WHgbL     8*a  hit  ■irrrhininnrt  in  this  JeomsL — Em, 
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Aht.  XLTV.~The  Gold  of  Nova  Scotia ;  by  0.  C.  Massh,  A.B., 
of  the  Sheffield  Scientific  School,  Yale  College. 

On  the  Atlantic  coast  of  Nova  Scotia  is  a  belt  of  metamor- 
phic  rocks  extending  the  whole  length  of  the  Province  and  va- 
rying in  width  from  ten  to  fifty  milea.  It  is  mainly  composed 
of  clay  slate  and  quartzite,  but  in  some  parts  of  the  district 
these  are  replaced  by  raica  slate,  gneiss  and  granite.  These  strata 
have  8  general  N.E.  and  S.W.  course  and  are  highly  inclined. 
They  have  received  but  little  attention  from  geologists  and  as 
no  fossils  have  yet  been  found  in  them  their  exact  age  has  be«n 
a  matter  of  considerable  uncertainty.  Prof  J.  W.  Dawson,  who 
from  his  study  of  this  region  is  best  qualified  to  express  an  opin- 
ion on  this  point,  states  that  they  are  probably  Lower  Silurian, 
and  possibly  of  the  same  age  as  tne  Potsdam  sandstone.* 

Toe  general  resemblance  of  these  strata  to  the  gold-bearing 
rocka  in  other  parts  of  the  world  had  occasionally  been  noticed, 
and  various  explorations  for  the  precious  metals  had  from  time 
to  time  been  made  in  their  vicinity,  but  I  cannot  ascertain  that 
gold  was  actually  discovered  in  this  Province  earlier  than  March, 
1860,  although  reports  to  tliat  effect  have  been  circulated.  It 
vas  then  accidentally  found  in  Ilalifax  county,  about  fifteen 
miles  from  the  coast,  in  the  bed  of  a  small  stream  which  empties 
into  the  Tangier  river.  Gold  was  soon  after  observed  in  the 
adjacent  quartz  veins  also,  and  in  a  short  time  several  hundred 
persons  were  attracted  thither  by  the  reports  of  the  dLscovery 
and  commenced  explorations.  The  quantity  of  the  gold  ob- 
tained, however,  was  so  small,  that  the  excitement  soon  dimin- 
ished, and  but  one  company  continued  work  for  any  length  of 
time.  In  May  of  that  year,  the  Provincial  Secretary,  Hon. 
Joseph  Howe,  accompanied  by  Prof.  How  of  King's  College, 
made  an  official  visit  to  the  locality,  and  on  his  return  published 
a  report  which  was  very  unfavorable  to  future  explorations. 
__  "riie  discoverv  of  gold  in  the  Province,  although  in  small 
quantity,  naturally  encouraged  a  further  search,  and  in  March  of 
the  present  year  it  was  again  found,  on  the  coast  near  Tangier 
harbor,  in  sumcient  abundance  to  promise  profitable  employment 
for  a  great  number  of  persons,  and  since  that  time  a  large  amount 
has  been  obtained  from  that  locality.  Within  the  next  three 
months  gold  was  discovered  in  the  same  strata  at  various  other 
places,  the  most  important  of  which  are  Rawdon  and  Douglass, 
in  Hants  county ;  Gold  river,  near  Chester ;  and  Lawrencetown, 
a  few  miles  east  of  Halifax.  At  the  latter  place  there  are  indi- 
cations of  an  extensive  deposit  of  gold,  and  an  association, 

*  Snpplameiit  to  Acmdian  Qeology,  pog*  El. 
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organized  in  London,  nnderthe  same  of  the  "Nova  Scotia  Gold 
Mming  Company,"  has  recently  purcbaaed  a  tract  of  land  then, 
and  obttUDdd  permiBsion  from  toe  goyemment  to  work  it  for  a 
term  of  years.  In  June  last,  gold  was  diflcoTcred  in  a  bluff  on 
the  coast  near  Lunenburg,  and  shorUy  after  the  sands  on.  the 
beach  beloir  were  found  to  be  nnusuaUv  rich  in  this  metaL  It 
baa  also  been  fonnd  quite  recently  at  Lase  Thomas,  about  fifteen 
miles  north  of  Halifax,  and  some  valuable  specimens  obtained. 

While  in  Nova  Scotia  a  few  weeks  since  I  visited  Tangier  and 
Lunenburg,  the  most  important  of  the  above  localities,  and 
through  lae  kindness  of  Mr.  S.  P.  Fairbanks,  the  Provindal 
Inspector  of  Mines,  I  had  an  opportunity  of  examining  the  gold- 
bearing  strata  at  these  places  and  in  their  vicinity.  I  am  also 
indebted  to  tbia  gentleman  for  many  interesting  facts  in  regaid 
to  the  discovery  of  the  gold. 

The  Tangier  mines  are  situated  sixty-seven  miles  east  of  Hal- 
ifax and  atK>ut  half  a  mile  from  the  coast  Here  the  out-crop- 
ping rocks  form  a  series  of  low  hills,  which  are  covered  with  » 
thicK  growth  of  spruce  and  hemlock.  The  strata  which  contain 
the  gold  consist  of  clay  slate,  traversed  in  various  directions  by 
veins  of  quartz,  which  is  generally  very  compact.  The  cellular 
varieiy,  discolored  by  oxyd  of  iron,  so  commonly  found  with, 
the  gola  in  California  and  Aostralia,  appeared  to  be  wanting  at 
this  locality.  The  strata,  which  are  here  very  much  dJsturwd, 
had  been  well  exposed  in  many  places  by  the  recent  explora- 
tions, but  the  nature  of  the  surrounding  country  prevented  any 
extensive  examination  of  them.  At  one  point  they  had  a  striira 
of  S.  84°  E,,  and  a  dip  of  67°  S. 

The  excavations  at  Tangier  were  carefully  examined  for  fosaOa 
but  without  encoess,  as  the  igneous  action  to  which  these  rocks 
have  been  subjected  has  probably  obliterated  all  traces  of  those 
they  once  contained.     The  recent  discovery,  however,  of  veiy 

giifeot  fossils,  of  many  new  species,  near  Saint  John,  New 
runswick,  in  day  slate  which  closely  resembles  this  in  struo- 
ture,  would  seem  to  indicate  that  some  organic  remains  may 
have  been  preserved  in  this  formation. 

The  gold  at  Tangier  occurs  mainly  in  the  quartz  veins,  which 
are  in  most  cases  less  than  a  foot  in  width,  but  in  one  instance  I 
noticed  it  in  the  argillite  near  its  Junctioa  with  the  quartz.  It 
is  disseminated  through  the  matrix  in  the  usual  manner, — &e- 
qaestly  in  isolated  particles  and  masses,  and  where  the  quartz  is 
white  furnishes  specimens  of  great  beauty.  One  of  the  largest 
obtained  was  prized  at  three  hundred  dollars,  which  was  Dot 
littie  above  its  intrinsic  value.  Gold  has  also  been  found  in  the 
soil,  and  in  the  bed  of  a  small  stream  near  the  mines ;  but  not 
in  sufficient  quantity  to  attract  much  attention. 
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The  minerals  noticed  in  aasociation  with  the  gold  at  this  local- 
ity were  mostly  iron  pyrites  and  mispickel.  The  former  ap- 
peared to  be  quite  abundant,  and,  suspectiDg  it  to  be  aurifvoos, 
I  have  examined  a  specimen  and  find  it  contains  a  considerable 
^nantit^  of  gold.  The  exact  amount  was  not  estimated,  bat  it 
ifi  sufficient  to  make  its  separation  profitable  if  conducted  with 
skill  and  economy.  The  mispickel  at  Tangier  is  frequently 
found  underlying  the  gold  in  the  quartz  veins,  and  in  soma 
cases  enclosing  it.  Chalcopyrite,  magnetite,  hematite,  and  ga- 
lena, also  occur  in  small  quantities. 

Among  the  specimens  of  gold  obtfuned  at  Tangier  I  noticed 
three  isolated  cTystals,  which  resembled  in  gene^  appearance 
those  brought  iiom  California.  The  largest  of  these  was  about 
one  third  of  an  inch  in  diameter.  It  was  a  rhombio  dodecahe- 
dron with  its  edges  slightly  bereled,  and  although  its  faces  were 
marked  with  delicate  striie  several  of  them  were  unusually  bril- 
liant The  other  two  crystals  were  octahedrons,  with  dull  and 
somewhat  rounded  &ce8.  One  of  these  was  fiattened  and  also 
much  elongated.  The  smallest  crystal  was  about  two  lines  in 
length  and  qnite  pcTfect. 

The  mines  at  this  locality  are  on  the  Government  lands,  and  a 
'  claim,'  thirty  by  thirty-three  feet,  is  rented  at  twenty  dollars  per 
annum.  At  the  time  of  my  visit  in  August,  about  seven  hund- 
red  men  were  working  '  clamis,'  and  a  large  amoant  <^  gold  had 
been  taken  from  the  quartz  veins,  although  in  many  oases  at 
least  one  third  of  what  they  contained  was  lost  by  the  rude  and 
unsatisfactory  methods  employed  in  its  extraction.  Two  crush- 
ing mills,  however,  were  then  nearly  completed,  which,  although 
very  unlike,  were  apparently  well  adapted  to  the  end  in  view. 
One  of  them  was  very  similar  to  the  arrrutre,  a  rude  instrument 
used  extensively  in  the  silver  mines  of  Mexico,  and  found  to  be 
very  effective.*  It  consisted,  essentially,  of  two  large  granite 
boulders,  attached  by  short  ropes  to  a  horizontal  beam,  on  either 
fflde  of  an  upright  shaft,  around  which  they  were  drawn  by  a 
pair  of  hoisea.  The  quartz  was  put  on  a  paved  floor  and  kept 
wet,  and  was  crushed  by  the  boulders  as  they  were  dragged  over 
it.  The  other  mill  was  a  small  sized  quartz-crusber  of  recent 
invenUon, 

At  Lunenburg,  which  is  about  seventy  miles  west  of  Halifiix 
and  one  hnndred  and  thirty  from  Tangier,  the  gold  also  occurs 
in  qoartz  veins  traveising  the  clay  slate,  which  here  forms  a  high 
blufi^  but  it  is  most  abundant  in  the  sands  of  the  adjacent  beach. 
Those  who  first  commenced  explorations  at  this  place  obtained 
large  quantitiea  of  gold  with  very  little  labor,  and  tbeir  success 
BOon  attracted  otbeis  from  all  parts  of  the  Province.  This  local- 
ity is  known  in  the  Deigbborhood  as  "  The  Orens,"  from  some 


*  Un'i  DkUoDuy  of  Aril,  toL  iii,  page  «11,  London,  ISM 
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deep  ORverns  whic^  have  been  worn  in  the  blaff  by  the  action  of 
the  sea.  It  is  this  denuding  power  which  has  torn  the  gold 
from  its  bed  and  collected  it  on  the  beach.  There  is  some  reason 
to  believe  that  a  lar^  amount  of  gold  derived  from  the  same 
source  exists  in  the  bottom  of  the  harbor,  as  the  sea-weed  which 
is  washed  on  shore  has  oocasioaally  small  particles  of  the  pre- 
cious metal  attached  to  it  This  point  will  probably  soon  bo  de- 
cided; as  a  "Dredging  Company"  has  been  formed,  and  in  a 
short  time  will  commenoe  operationB. 

The  strata  at  this  place  are  similar  in  appearance  and  stractore 
to  thoae  at  Tangier,  and  seem  to  have  been  equally  disturbed. 
At  one  point  near  the  shore  where  they  were  well  exposed  the 
strike  was  S.  80°  W.,  and  the  dip  about  75°  N.  Quartz  veins 
pass  through  the  slate  in  many  directions,  and  are  generally 
found  to  contain  gold,  especislly  those  running  north  and  south. 
Several  dikes  of  basaltic  trap  were  also  observed,  one  of  which 
was  seven  feet  in  width  and  appeared  to  be  conformable  to  the 
strata.  The  anriferous  sand  on  the  shore  rests  on  the  edges  <^ 
the  uptarned  siate,  which  has  here  been  worn  out  into  'pockets' 
of  rariocs  sizes,  well  adapted  to  retain  the  gold  as  it  is  washed 
orer  them.  After  these  cavities  have  been  apparently  exhaust^ 
a  large  amount  of  fine  gold  can  be  obtained,  for  several  feet  be- 
neath them,  between  the  thin  laminee  of  the  slate. 

Kearly  the  same  minerals  which  were  noticed  at  Tangier  also 
oooar  with  the  gold  at  this  locality.  The  mispickel  is  more 
abundant,  and  is  usually  in  very  perfect  octahedral  crystals, 
•ome  of  which  are  twins  and  highly  modified.  The  large  (wioant 
of  this  substance  in  the  sand  on  the  beach,  makes  the  gold 
washing  somewhat  difficult,  and  with  the  rude  apparatus  em- 
ployed much  of  the  fine  dust  is  lost.  Mercury  has  not  yet  been 
used  in  separating  the  gold  either  here  or  at  the  other  localities.* 

It  is  impossible  to  form  any  reliable  estimate  of  the  amount 
of  gold  obtained  in  Nova  Scotia  since  its  discovery  there  in 
March  last,  as  in  almost  every  instance  the  'claims'  have  been 
worked  by  private  individuals  who  were  generally  disincliDed 
to  give  information  in  regard  to  their  own  success.  Nor  would 
the  amount  alone,  if  ascertained,  be  a  fair  criterion  by  which  to 
iudge  the  value  of  the  gold  fields,  since  they  have  in  most  cases 
Deen  explored  by  those  who  have  had  no  previous  experience  in 

*  While  &t  LunenlmrK  I  »as  iDfonned  of  i 

■nd'ti  „  .  ,  _ 

thB  Dei^borJng  toim  of  Chesier,  Ctiouifht  he  hkd  diseoTerHd  a  Tiilasbia  cnpper 
■nine  on  his  Luid.  aiut  U  a  great  expenM  lunk  >  diaft  about  eight;  feet  in  dppth. 
Finding  liltie  copper  to  repej  his  labor,  and  having  eiliaiisted  all  hia  meana.  the 
work  wai  finally  ahandooetf.  In  hia  RieaTationa  he  had  cut  through  a  Earge  quarts 
Tain  riohly  atored  iritli  Rold,  which  he  had  Dotieed.  bat  auppimxl  to  bo  merely  cap- 
per pyritM.    The  pnaent  owner  work*  thii  copper  miDe  for  gold. 
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■eaTohing  for  gold,  and  only  the  rudest  methods  have  Imcd  em- 
ployed in  obtaining  it.  I  was  informed  that  gold  to  the  value 
of  12100  had  been  taken  from  one  '  claim '  at  Tangier,  $1800  from 
another,  and  $480  from  a  third,  although  many  omer  'claims'  had 
yielded  little  or  nothing.  I  saw  in  Halitkx  ingots  and  specimens 
of  Tangier  gold  which  were  valued  at  about  $2000,  and  at 
IiQnenbiiTg  at  least  $260  worth  of  fine  dust  which  it  was  said 
bad  been  washed  &om  a  single  '  pocket '  on  the  beach. 

I  have  recently  analyzed  some  specimens  of  gold  which  I  ob- 
tained at  Tangier  and  Lunenburg,  and  the  results  are  given  be- 
low. The  Tangier  specimen  was  taken  from  a  quartz  vein,  and 
is  very  remarkable  for  its  purity.  I  find  it  ia  surpassed  in  this 
respect  by  the  gold  from  only  one  other  locality,  viz.,  Sclutr- 
browski,  near  Katharinenburg,  in  Siberia.*  The  Lunenburg 
gold  was  in  small  particles,  washed  from  the  sand  on  the  shore, 
Li  preparing  for  the  analyses  the  gold  was  boiled  in  cblorhydrio 
acid,  fused  twice  with  borax  and  hammered,  and  its  speoiflo 
gravity  taken.  The  quantity  employed  in  each  case  was  between 
one  and  two  grammes,  and  the  analyses  were  made  according  to 
the  method  used  by  Hose  in  his  investigations  on  the  gold  of  the 
Ural  mountains. f 
An  analysis  of  the  Tangier  gold,  specific  gravity  16*95,  gave, 

Ooid. »8il 

SUtw, KS 

Coppar,     -.•....  -OB 

Iron,    --......      traci. 

99-94 

An  analysis  of  Lunenburg  gold,  specific  gravity  1837,  gave, 
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Li  some  specimens  of  auriferoos  quartz  from  Lawrenoetown, 
obtained  of  Mr.  R  G.  Eraser  of  Baliias,  I  found  mispickel,  iroD 
pyrites,  galena,  and  magnetite,  associated  with  the  gold  in  the 
same  manner  as  at  the  other  localities.  In  one  instance  a  crys- 
tal of  mispickel  had  a  small  particle  of  gold  passing  direollT 
through  its  center.  The  specidc  gravity  of  the  gold  from  thw 
place  was  1860,  which  would  indicateadegreeof  purity  between 
that  of  the  Tangier  and  Lunenburg  specimens.  The  quantity 
obtained  was  not  sufficient  for  satismctory  analyses. 

Mr,  Fraser  informed  me  that  some  time  since,  in  companr 
with  several  others,  he  made  exploraUoos  for  gold  on  Sable 
i^and,  and  found  a  small  quantity  in  the  sand  of  which  it  is 


*  Duia'i  HinerakKtr,  Fourth  ed.  nn  9. 
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compoaed.  As  this  island  is  moie  than  one  Imndred  miles  from 
ike  coast,  thia  discovery  would  appear  to  indicate  that  the  gold- 
bearine  strata  of  Nova  Scotia  extend  for  a  conaiderable  distance 
beneau  the  Atlantic  ocean, 

There  is  another  belt  of  metamorpbic  rocks  in  the  northern 
part  of  thifl  Province  which  resembles  in  many  respects  that  on 
the  Atlantic  coast,  although  it  probably  belongs  to  a  more  recent 
formation.  The  Cobequia  mountains  are  in  this  district,  and  are 
mainly  compoaed  of  talcoee  and  chloritic  slates,  penetrated  by- 
dikes  of  green-stone,  sienite  and  granite.  While  passing  this 
range  in  Aiu;u8t  last,  in  company  with  Mr.  W.  P.  Ketcham  of 
New  York,  r  noticed  a  close  resemblance  between  these  rocks 
and  the  auriferous  strata  which  I  had  just  examined  at  Tangier 
and  Lunenburg.  The  quaru  veins  were  of  similar  size  and  ^>- 
pearance,  and  contained  some  of  the  same  minerals  which  are 
there  associated  with  the  gold,  I  think  it  probable  that  these 
strata  also  will  be  found  to  contain  this  metal,  although  the 
hasty  and  imperfect  examination,  which  we  then  were  enabled 
to  make,  was  not  rewarded  by  its  discovery. 

A  public  geological  survey  of  Nova  Scotia  is  much  needed, 
and  a  considerable  part  of  it  could  be  made  with  comparatively 
little  labor ;  as  in  some  parts  of  the  Province  the  formations  are 
BO  interesting  that  they  early  attracted  the  attention  of  scientifio 
men,  and  have  beeu  very  carefully  stadied.  The  districts,  how- 
ever, in  which  gold  has  been  discovered,  and  in  which  it  ia 
likely  to  be  found,  have  been  only  casually  examined,  and  a 
systematic  survey  would  make  known  their  real  value  and  pre- 
vent the  recent  discoveries  from  proving  a  misfortuoe,  by  im- 
pfuring  fmore  important  branches  of  industry.  Now  that  the 
monopoly  of  the  "  General  Mining  Association,"  which  has  so 
long  obstructed  the  development  of  the  rich  mineral  resoaroes 
of  the  Province,  has  been  removed,  it  seems  especially  desirable 
that  this  survey  should  no  longer  be  delayed.  The  revenue 
derived  from  the  rent  of '  claims '  in  the  gold  fields  would  proba- 
bly be  more  than  suf&cient  to  carry  on  the  work  and  could  not 
well  be  devoted  to  a  better  purpose. 

The  great  extent  of  metamorphic  strata  in  Nova  Scotia,  so 
nmilar  to  the  gold-bearing  rocks  m  other  countries,  and  the  &ct 
that  gold  has  now  been  found  at  many  widely  separated  pointy 
would  seem  to  indicate  that  a  new  and  important  source  of  min- 
wal  wealth  will  soon  be  added  to  this  already  favored  Province. 

EOMOaU  Ubontotj,  Tah  Oollc^  Oct  GO,  ISSl. 
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Art.  XLY. — Notice  of  a  Meteorite  whick  f^  t»  Eindoatan  m 
1867 ;  by  J.  Ljlxo  Cassels,  M.D.,  FrofesBor  of  ChenuBtay, 
Cleveland  Med.  C3olL,  Ohio. 

This  meteorite  fell  near  the  small  village  of  Farnallee  in  the 
.extreme  south  part  of  Hindostan,  and  was  obtained  and  sent  to 
the  Western  Reserve  Ckillege,  Ohio,  by  the  Ber.  H.  S.  Taylor, 
a  graduate  of  that  Institution,  at  present  connected  with  the 
Madura  mission.  Along  with  the  stone  he  sent  the  following 
account  of  its  ML,  && 

■  "  Two  meteoric  stones  fell  on  the  28th  of  February,  1867, 
from  a  clear  sky,  about  noon,  near  the  village  of  Farnallee, 
where  some  of  our  Christian  people  live.  The  sroaller  one  freigbfl 
S7  pounds,  and  the  larger  is  three  or  four  times  as  heavy.  The 
larger  fell  first,  the  smidler  two  or  three  seconds  after,  and  srane 
two  or  three  nules  south  of  the  first  one.  The  larger  idling 
into  tenacious  and  bard  earth  sunk  into  the  ground  but  two  feet 
and  five  inches.  It  came  from  the  north,  making  an  anj^e  with 
the  vertical  of  about  fifteen  degrees. 

"  The  smaller  one  fell  perpendicularly  and  sunk  into  the 
ground  two  feet  eight  inches.  As  no  rain  had  fiUlen  since  they 
fell,  I  was  able,  on  going  there  three  days  ago — April,  1867 — ■ 
to  make  sure  their  depth,  to  see  just  the  impression  they  left 
when  taken  up,  and  to  assure  myself  by  enquiry  and  observa* 
tion  as  to  the  atones  having  fallen  there.  Some  children  were 
picking  cotton  within  a  few  rods  of  the  first  when  it  fell ;  and 
two  women  were  standing  near  the  place  where  the  second  feU. 
A  cloud  of  dust  was  seen  to  be  raised  in  each  case^  for  the 
ground  was  very  dry.  Before  night  the  larger  stone  was  visited 
by  crowds  of  persons  from  the  neighboring  viUages,  who  com- 
menced worshiping  it  as  the  image  of  their  deit^  which  bad 
fallen  from  heaven." 

The  noise  which  tliese  meteorites  made  while  passing  through 
the  atmosphere  is  described  as  being  terriflo  to  all  in  the  vicm* 
ity ;  and  Mr.  Taylor  adds,  tiiat  it  was  r^>orted  to  have  been 
beard  some  15  or  20  miles  fixizn.  where  thev  fell 

With  much  difficulty  Mr.  Taylor  sncoeeded  in  obtaining  both 
meteorites  &om  the  natives,  wqo  closely  dung  to  them  with 
areat  reverential  attachment ;  but  the  Madrass  government  hay 
ing  learned  of  their  fall,  claimed  them  as  a  matter  c£  right,  and 
they  accordingly  were  taken  from  him  and  placed  in  the  Ma- 
draisB  Museom  where  the  larger  one  still  remains.  Through  the 
infiuenoe  of  some  iiiends,  Mx.  Taylor,  with  commendable  zeal 
and  much  perseverance,  succeeded  in  regaining  the  smaller  oae^ 
which  he  generously  sent  to  the  minendogicat  cabinet  of  bia  - 
alma  mater  in  Hudson,  Ohio. 

Am.  Joca.  Sol— Sbooud  Sbboo,  Vol.  XZXn,  Ho.  <».— Not.,  1681. 
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40*2    Prof.  Casieh  on  the  fall  of  a  Meteorite  i*  Hindottan. 

This  meteoric  stone  haa  all  the  appearances  of  this  class  of  me- 
teorites; it  is  coated  with  the  osaal  blaok  vitrified  crust,  and 
although  angular  in  its  general  outlines,  it  is  more  or  lees 
rounded  on  these  angles ;  it  has  numerous  spots  on  its  sniface, 
varying  in  size  from  a  line  to  an  inch  and  a  half  in  diameter, 
with  a  corresponding  varying  depth;  some  of  them  being  a 
quarter  of  an  mcb  deep — as  is  attempted  to  be  shown  in  the 
accompanying  figure.     Internally  it  is  a  mottled  grey  color. 


having  nnmeroua  circular  spots  of  dull  white.  Throaghoat  its 
recent  surface  are  numerous  brilliant  specks  of  nickel,  and  dis- 
tinct crystals  of  nickeliferons  iron  with  a  good  deal  of  iron 
rust.  Olivine  and  schreibersite  «an  also  be  identified  with  a 
magnifier. 

The  meteorite  is  remarkable  for  the  great  amount  of  nickel  it 
contains — nearly  17  per  cent,  while  the  iron  is  about  S  per  cent. 
This  metal  is  not  uniformly  distributed  throaghout  the  m&ss,  as 
is  plain  even  by  an  examination  of  the  surface  by  a  magnifier. 

The  magnet  abstracts  21*151  per  cent  from  the  powdered 
stone.     Color  of  the  powder  olive  green.     Sp.  gr.  3421 — S'464. 

An  examination  of  the  stone  detected  the  presence  of  silica, 
lime,  potassa,  soda,  ozyd  of  iron,  sulphid  of  iron,  oxyd  of  chro- 
mium, oxyd  of  manganese,  iron,  nickel,  cobalt,  copper,  sulphur 
and  phosphorus. 

[A  pisolitic  structure  is  very  evident  in  the  stone,  spherical 
masses  of  meteoric  pyrites  enclosing  often  a  minute  granole  of 
white  silicate,  and  surrounded  with  a  coating  of  a  blackish  color 
and  magnetic.  A  similar  pisolitic  structure  nas  been  notioed  in 
other  meteorites,  as  for  example  in  that  of  Weaton,  Conn.,  (1807, 
Dec.  14).  The  mottled  character  of  the  &esh  fracture,  presenting 
large  patches  of  gray  and  white  contrasted  with  a  darker  ground, 
is  strikingly  similar  in  tiiese  two  stones.  Very  unlike  however 
is  the  distribution  of  the  iron  which  in  the  Connecticut  stone 


Pr(^.  Emerson  on  the  Lenticular  Stereoscope.  40S 

exists  in  nodules  of  Bome  size,  wbile  in  the  Pamallee  stone  there 
is  &  remarkable  absence  of  particles  lai^r  than  a  pin's  head.  The 
sorface  of  the  Pamallee  Btone  under  a  file  shows  countless  points 
of  metallic  reSection,  the  metallic  nickel  being  almost  ia  a 
spongy  state  resembling  silver  reduced  from  its  chlorid  by  zinc. 
The  mineralogical  constitQents  of  this  stone  are  clearly  brought 
oat  on  a  polished  aui&oe,  which  then  presents  a  porphjntio 
appearance.*] 


Art.  yiiVT. — On  an  Improvement  in  the  Jjenticular  Stereoscope; 
by  Pro£  E.  Emerson,  Troy  University. 

The  Lenticular  Stereoscope,  in  its  common  ibrm,  has  certain 
imperfections  as  an  instrument  which  more  or  less  detract  from 
the  pleasure  which  would  otherwise  attend  its  usa.  Nor  are 
these  imperfections  of  such  a  character  as  only  to  be  recognized 
by  adepts  in  its  use;  on  the  contrary,  they  are  well  known 
to  almost  every  one  who  possesses  one  of  these  popular  and  in> 
atmctive  instruments.  The  causes  of  these  imperfections  are  not 
80  generally  known.  A  common  result  of  one  fault  is  the  diffi- 
culty which  is  experienced  in  endeavoring  to  unite  the  dissimilar 
right  and  left  pictures ;  this  is,  indeed,  sometimes  quite  impossi' 
ble,  and  the  observer,  af^r  a  series  of  exercises,  exceeddngly 
straining  to  the  organ  of  vision,  gives  over  the  effort  in  despair. 
Another  imperfection  is  the  inabifity  of  the  instrument  to  eshibit 
a  steroscopic  view  of  pictures  much  larger  than  those  ordinarily 
furnished  by  the  dealers  in  Europe  and  America.  Negatives  ■ 
including  a  much  larger  angle  are  readily  obtained,  but  the 
positives  taken  from  them  are  either  reduced  in  copying,  or  the 
negatives  are  cut  down  to  the  size  of  the  ordinary  stereoscopic 
picture,  when  they  are  printed  by  contact;  thus,  oftentimes, 
some  of  the  most  'beautiful  details  in  the  view  are  absolutely 
sacrificed. 

*  Prof.  OanaeVi  notice  of  tha  Punillee  meteorite  hM  been  in  our  hu)d»  for  eoDie 
nioothi.  We  hare  teken  tiie  liberty  to  add  (ome  deUils  to  the  minoralogieal  de- 
•oription,  having;  b;^  the  kindness  of  Prof.  Young  of  Hudson.  0.,  bad  tba  opportunity 
of  iaipecting  the  stune  now  in  the  Cabinet  of  the  Western  Reserve  Collefce.  Undei^ 
•tandiog  from  Prof  J.  L.  Smith  that  he  iras  engaged  in  an  annljMS  of  this  meteor- 
ite, ire  at  once  siupended  a  aimilar  analyab  then  m  band — believing  that  a  cheralit 
•0  much  in  the  habit  of  condiKting  tba  chemical  eiamfaution  of  meteors  would  do 
the  subject  fuller  Justice  than  ia  poaiiUe  for  one  not  conataotlj  engaged  in  similar 

.i_.       .!»i_....  _.  .J .  >. .. —     Pj^j  Smith"*  rwults  liBTe  not  been 

r,  TUch 

Mrlioralem.) 

Id  ft  prirat*  letter  IKr.  Eaidinger  wi:  "  As  to  the  *traetuT«  of  the  Farnallee 
meteor  I  have  compared  it  vith  woee  m  our  Imperial  Cabinet  and  find  that  among 
thtm  all  it  liaa  tha  doMtt  resemblance  to  the  metaoiite  which  Piddington  of  t^alcutla 
diMX>T«r*d  unoag  a  lot  of  rocks  from  i^sam  b  IMS."  (Sm  this  yoC,  p.  lU.}— 8, 


■aalTses— always  difflenlt  and  wiMtiillftd«iT.  Prof  Smith's  remits  have  not  I 
rscalved  and  we  do  not  feel  at  liliertj  tonger  towitlibold  Prof^  Cassels'  paper,  w 
has  now  a  new  InterMt  in  conneetioD  with  the  renuuks  of  Mr.  Haidinger, 
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We  piopou  ia  the  preBent  aitide — ^lat,  to  aocoont  for  these 
imperfeotaoDB  in  the  Btereosoope,  and  2d,  to  describe  a  simple 
modificatioQ  of  the  instrameot^  whioh  will  remore  them  com- 
pletely. 

The  difficulty  experienced  in  uniting  the  right  and  left  pictures 
of  certain  atereoscopio  slides  may  be  occasioned  either  by  the 
leiues  being  improperly  mounted;  or  the  pictures  being  arranged 
on  the  slides  at  improper  diatances  from  each  other ;  or  because 
the  eyes  of  one  observer  are  naturally  wider  apart  than  those  of 
another,  and,  therefore,  the  same  inHtrnment  fails  to  afford  an 
equally  good  view  to  each.  Let  us  examine,  briefly,  each  of 
these  oaaes,  Itsometimeshappensthatthelenaeaareeo  adjusted 
or  cut  as  to  occupy  improper  positions ;  as  a  conseqaenoe  one  of 
the  pictures  ia  thrown  a  little  higher  than  the  other.  If  this 
defect  operated  only  in  a  horizontal  direction,  it  would  not  be 
BO  aeiioua,  as,  within  certain  limits,  the  eyes  can  accommodate 
themselves  to  a  horizontal  strain ;  which  accounts  for  our  ability 
to  see  certain  views  after  a  considerable  effort,  which  at  first 
gave  us  more  or  less  difficulty-  But  when  the  discrepancy  is 
one  measured  on  a  perpendicular  line,  it  is  much  more  aerioos; 
the  eyes  are  not  accustomed  to  move  in  this  direction  independ- 
ently of  each  other;  so  that  if  the  imperfect  mounting  of  the 
lenses  causes  a  variation  on  this  line  of  from  one  to  two  tenths 
of  an  inch  it  will  be  almost  impossible  for  the  observer  to  unite 
the  views.  An  easy  method  of  testing  an  instrument  for  this 
&ult  is  to  draw  upon  a  piece  of  white  paper  the  aza  of  a  stereo- 
Bcopio  slideL  two  series  of  short  lines,  each  series  being  2*6  inches 
from  the  ouier,  and  the  lines  in  each  series  being  drawn  at  cor- 
respondiDg  distances  from  each  other,  thus : 


Upon  placing  this  in  the  stereoscope,  and  looking  at  it,  if  the 
lines  unite  instantly  with  no  variation,  it  proves  the  absence  of 
this  &ult ;  hut  i^  on  the  contrary,  ve  obtain  as  a  reeultaot  a 
view  of  more  than  four  lines,  thus : 


•we  may  be  certain  that  the  lenses  are  not  properlr  mounted,  and 
will  give  in  usage  little  or  no  satisfaction.  The  instrument, 
however,  may  be  perfect  as  to  its  lenses,  and  a  difficulty  still  be 
experienced  as  to  certain  pictures  or  by  certain  persona  When 
the  imperfection  consists  of  a  want  of  proper  relation  between 
the  lenses  and  the  ^de,  it  usually  results  nom  tha  oomplem^t- 
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aiT  piotnree  being  mounted  at  too  great  a  distance  £rom  each 
outer  for  the  power  of  the  fixed  lensee  to  unite  them ;  bat  the 
same  reenlt  may  be  the  efieot  of  an  individual  pocoliarity  in  the 
obaeirer,  the  eyes  being  naturally  wider  apart  than  ia  common. 
The  variatioa  in  the  mounting  of  stereoscopic  pictures  ia  Tery 
great  In  careMly  meaauring  a  lot  of  nearly  three  hundred 
different  viewe,  on  glass  and  paper,  French,  English  and  Ameri- 
can,  the  actual  Tariation  was  over  an  inch  between  the  extremes ; 
aome  being  mounted  only  2^  inches  apart,  and  not  a  few  of  them 
over  &^  inches  &om  each  other.  Moreover,  as  might  be  expected 
£rom  the  variation  in  practioe,  there  is  considerable  difference  ia 
opinion,  among  thoee  who  have  endeavored  to  settle  this  point, 
as  to  what  should  be  the  standard  distance  between  the  right  aod 
left  pictures.  Some  say,  '  the  same  distance  the  eyes  are  sepa- 
rated,' others  '  2*6  inches,'  and  a  recent  writer,  Mr.  Shadbolt,  in 
the  British  Journal  of  Photography,  says — "  There  being  two 
variable  quantities  involved,  viz:  the  width  between  the  eyes  of 
different  observers,  and  the  lateral  displacement  of  rays  by  the 
prisms  used,  it  is  necessary  to  obtain  something  like  an  approach 
to  an  average  of  the  amount  of  these  inconstant  quantities,  and 
after  carefiU  consideration  of  the  matter,  we  fixed  it  at  275 
inches."  The  same  writer,  however,  finds  the  distance  required 
by  Smith  and  Beck's  achromatic  stereoscopes  very  constant  at 
2'8  inches.  It  does  not  seem  that  there  is  a  clear  apprehension 
of  the  truth  in  regard  to  this  point;  which  is  that  the  distance 
the  pictnreB  should  be  mounted  apart  will  depend  entirely  upon 
the  defiectiag  power  of  the  lenses  employed  to  unite  them.  And 
as  there  does  not  appear  to  be  any  standard  for  this  power  of 
the  lenses,  there  is,  consequently,  none  to  regulate  the  distanoo 
the  right  and  left  hand  pictures  should  be  separated.  It  is  easy 
to  see,  therefore,  that  a  stereoscope  whioh  will  enable  us  to  see, 
equally  well,  difierent  views  which  vary  more  than  an  inch  in  tiie 
mounting  is  a  desideratum. 

The  lenses  of  the  ordinary  stereoscope  are  so  mounted  that 
the  eyes  of  the  same  observer  always  look  through  the  same 
portion  of  each  tens,  which  of  course  always  causes  the  same 
amount  of  defiection,  and  answer  perfectly  to  unite  pictures 
which  are  separated  fix)m  each  other  a  certain,  uniform  lustance. 
In  order  to  measure  this  distance  for  any  particular  ioatniment 
take  ten  or  fifteen  pieces  of  white  paper  or  card-board,  the  size 
of  a  stereoscopic  shde,  and  upon  the  first,  draw  two  lines  one 

rortor  of  an  inch  in  length,  perpendicular  to  the  lower  ade  of 
card,  and  parallel  to  each  other,  thus: 


increase  the  distance  between  the  lines  upon  each  succeanve  card 
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one-tanth  of  an  inch  until  the  lines  apon  the  last  card  are  three 
and  one-half  inches  apart;  now  look  at  each  of  these  in  the 
Btereoecope  with  a  ratner  hasty  glance,  and  it  will  be  easy  to 
determine  at  what  distance  the  lines  should  be  apart  to  coalesce 
perfectly  and  instantly.  Thia  will  be  the  distance  the  centres 
of  the  right  and  left  pictures  ehonld  be  separated  Jor  that  «■• 
atrununt. 

But  farther,  the  ordinary  lenticular  stereoscope  does  not  per- 
mit the  view  of  a  picture  measuring  orer  three  inches  from  one 
side  to  the  other ;  i.  e.,  it  affords  a  view  of  nine  square  inches  as 
a  maximum.*  Sir  D.  Brewster,  in  his  work  on  the  Stereoscope, 
pp.  162,  16S,  declares  that — "the  size  of  the  pictures  is  deter- 
mined," "  that  nothing  can  be  gained  by  using  larger  piotnree," 
&&,  &a.  This  is  true  with  re^ird  to  the  ordinary  form  of  the 
stereoscope.  But  this  renders  it  none  the  less  a  very  desrable 
thing  to  be  able  to  see  larger  pictures :  and  by  latKer  pictures 
we  do  not  mean  the  same  pictures  magnified,  for  then,  indeed, 
nothing  would  be  gained,  but  pictures  including  a  larger  angle, 
and  affording  a  view  of  more  than  twenty  square  inches  as  a 
maximum. 

Before  proceeding  to  a  description  of  an  improrement  which 
acoomplisnes  this  result,  it  will  be  necessary  oriefly  to  remind 
the  reader  that  the  lenses  employed  in  the  stereoscope  while  they 
are  ooDStant  as  to  their  focal  length,  vary  exceedingly  as  to  their 
power  of  deflecting  a  ray,  increasing  it  regularly  as  we  proceed 
&om  the  centre  of  the  lens  to  its  thin  ^ge ;  so  that  pietures 
which  can  be  easily  naited  when  seen  through  the  thicker  or 
eeDtnd  portion  of  the  lenses,  require  to  be  separated  more  and 
more  from  each  other  as  we  separate  the  glasses,  and  thus  force 
the  eyes  to  use  a  more  highly  deSecting  portion  of  the  lenses. 
The  modification  we  propose  in  order  to  give  the  instrument  a 
general  character,  and  adapt  it  to  all  sorts  of  views  is  an  adjust- 
ment by  which  the  lenses  are  rendered  movable  in  a  horizontal 
direction,  so  that  they  can  be  readily  approached  near  to  each 
other  antil  the  edges  touch,  or  separated  from  each  other  as  &r 
as  the  distance  between  the  eyes  will  allow;  i.  e.  the  distance 
traveled  by  each  lens  will  be  measured  by  the  distance  between 
the  thickest  and  thinnest  portions  of  that  lens,  which  will  be 
a  little  over  an  inch.  To  operate  properly  the  lenses  should 
move  simultaneously,  at  uniform  rates  and  in  opposite  directions. 
As  the  right  lens  moves  towards  the  right,  the  left  lens  moves 
towards  the  left,  and  vice  versa.  By  this  means  the  lenses  are 
made  equivalent  to  prisms  with  variable  angles.  An  easy 
method  of  accomplishing  this  is  shown  in  the  following  diagram 

•  Tba  Bdhcting  SUrAOMop*  of  Wbaktitoiw  will  adubit  Urger  piotnni,  ImI  it 
b  not  idi^ted  to  popolnr  iwe. 
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exhibiting  the  under  side  of  the  lenses  and  thai  mechanical 
attachment 

This  apparatus  takes  the  place  of  the  lenses  in  the  various 
forms  of  the  lenticular  stereoscope.  We  have  adjusted  onr  own 
to  a  common  hand-atereoeoope  merely  flanging  the  sides  so  as  to 
afford  a  view  of  glass  and  paper  slidea  measuring  ten  inches  in 
length  by  four  inches  in  widm. 


■  o  o  o  . 

I   »         "    I     ° 

O  H 


ABCD,  light  Inn  frame  in  irtiidi  tha  lauM  ilids. 
R,       rigbt-bMid  1mm.    L,  left-hand  lena. 
G-,       out  Bttacbed  to  Um  Mttlng  of  tbe  right  lens  tbrau^  vhieh  a  rigfat-haod 

•cmr  ttun*. 
H,       not  BttMbed  to  tbe  wtUng  of  tbe  left  1«m,  tbrot^h  wbteh  x  Istt-huid 

E,       MiUed  bead  on  tlw  end  of  the  rod  npoa  which  b  cut  the  rigfat-haiid  icnw 

for  tin  nnt  a  mud  abo  the  laft-hand  Mreir  Gw  tha  nut  H. 
Bj  tarnliig  tbe  milted  bead  E  the  Umea  Mtbar  adTanca  towarda  aadi  otber  at 
needs  from  each  otfaei  aa  may  be  deajied. 

By  means  of  this  instmment,  whatever  the  distance  between 
the  eyes,  pictures  may  be  easily  and  perfectly  united  which  are 
mounted  at  any  distance  apart  between  two,  and  four  and  a  hal^ 
inches  from  centre  to  centre ;  and  this,  too,  with  the  ordinary 
stereoscopic  lenses;  if  achromatic  lenses  are  used,  it  is  quite 
practicable  to  unite  pictures  which  measure  five  inches  from 
centre  to  centre,  affording  a  view  filling  twenty  square  inches, 
which  is  conuderably  more  tlian  twice  as  large  as  tbe  ordinary 
slidea 

fntrr  Unirant^,  Oct,  IStl. 
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1.  Photo^raphi  of  Spectra  txhibiled  to  tht  ChtmiaU  SteHon  t^tia 
£ritith  Aineiation  ;  by  Prof.  W.  A.  Miu.er  (Chairmui).  H«  remarked  : 
— ^Tbe  &pparatiu  bj  wnich  the  spectra  m»,j  be  photographed  consists  of 
to  ordinarj'  camera  obecura  attached  to  the  end  of  a  long  wooden  tabe^ 
which  opflDs  into  a  cylindrical  box,  within  which  is  a  prism  gltss,  or  a  hol- 
low prism  filled  with  bianlphid  of  carbon.  If  the  prism  be  so  sdjoated  as 
to  throw  the  solar  rays,  rdected  &om  a  heliostat,  npon  the  screen  cS  the 
camera,  and  the  wires  which  transmit  the  sparks  from  a  Ruhmkorff  cofl 
are  placed  in  front  of  the  uncovered  portion  of  the  slit,  the  two  ^>ectn 
are  aimnUatieoiuly  impressed.  The  solar  beam  is  easily  iitl«rcept«d  at 
the  proper  time  by  means  of  a^mall  screen,  and  tLe  electric  Bpecimm  ia 
allowed  to  continue  ilf  action  for  two  or  three,  or  six  minatea,  as  may  be 
neceesaiT.  He  did  not  find  that  anything  was  gained  in  distinctness  by 
interposing  a  lens  of  short  focus  between  the  slit  and  the  wire  which  sup- 
plied ibe  nuirlm,  with  the  view  of  rendering  the  rays  of  the  electric  light 
parallel  like  tboee  of  the  san,  owioK  to  tbe  abeorboit  action  of  the 
gla»  weakening  the  photographic  efieot ;  and  tiie  flickering  motion  of 
the  sparks  being  magnified  by  the  lens,  rendered  the  lines  lees  distinct 
than  when  the  lens  was  not  used.  Although  with  each  of  the  metah 
(including  platinum,  gold,  silrer,  copper,  zinc,  aluminium,  raagnesiuin, 
iron),  whan  the  spark  was  taken  in  air,  he  obtuned  dedded  phot^^japhs, 
it  appeared  that  in  each  case  the  impressed  spectrum  was  very  nearly 
the  same,  proving  that  few  of  the  lines  produced  were  tboee  which  wer« 
characteristic  of  the  metal  The  peculiar  lines  of  the  metal  seemed 
chiefly  to  be  confined  to  the  visible  portion  of  the  spectrum,  and  theas 
had  little  or  no  photographic  power.  This  was  singularly  exemplified  bj 
repeating  the  experiment  upon  the  same  metal  in  air,  and  in  a  continuotta 
current  of  pure  nydnwen.  Iron,  for  example,  gave,  in  hydrogen,  a  speo- 
trum  in  which  a  bright  orange  and  a  strong  green  band  were  riuble, 
beaides  a  few  &int  lines  in  the  blue  part  of  the  spectram.  Althou^  the 
light  produced  by  the  action  of  the  coil  was  allowed  to  fall  for  ten  min- 
utes upon  a  sensitive  collodion  surface,  soaioely  a  trace  of  any  action  was 
procured;  whilst,  in  five  minutes,  in  the  air,  a  powerful  improBaion  <^ 
numerous  bands  was  obtained.  It  is  remarked  by  Mr.  Talbot  Uiat,  in  iha 
spectra  of  colored  flames,  the  nature  of  the  acid  did  not  influence  the 
position  of  the  bright  lines  of  the  spectrum,  which  he  fonud  was  depend- 
ent upon  the  metal  employed,  and  this  remark  had  been  confirmed  hj 
all  subsequent  observers.  But  the  case  was  very  different  in  the  abeorp- 
tire  bands  produced  by  the  vapors  of  colored  bodies, — thera  the  natora 
of  both  constituents  of  the  compound  was  essentially  connected  with  the 
production  of  absorptive  bands.  Chlorine,  combined  with  hydrogen, 
gave  no  bands  by  absorption  in  any  moderate  thickness.  Chlorous  acdd 
and  perosyd  of  chlorine  both  prodnoed  the  same  set  of  bands,  whUe 
hypoohlorons  add,  ^though  a  strongly  colored  vapor  and  containing  tha 
same  eiementB,  oxygen  and  chlonn^  produced  no  abaoiptive  banda. 
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Again,  Uia  brovaish  red  rapor  of  perchlorid  of  iron  produoad  no  ftb- 
Borplive  bands ;  but  when  coarerted  into  vopor  in  a  flame  thia  gave  oal 
bands  independent  of  the  form  in  which  it  occurred  combined.  TbeM 
anomaliea  appeared  to  admit  of  an  easy  eiplanatioD  on  the  suppoaition 
that,  in  any  case,  the  compound  is  decompoeed  in  flame,  dther  aimply  l^ 
the  high  temperature,  just  as  water  is,  ss  shown  by  Qrove,  or,  in  all  other 
cases  of  the  production  of  bright  lines  by  the  introduction  of  a  metallJo 
aalt  into  a  flarae  of  burning  oodiea  (as  shown  by  Deville).  In  the  vol- 
taic  pile  the  decomposition  must  of  necessity  take  place  by  electric  action. 
The  compound  gasee,  protoxyd  and  binoxyd  of  nitrogen,  gave,  when 
electrified,  the  same  series  of  bright  bands  (as  FlUcker  bitd  shown)  which 
their  constituents  trhen  combined  furnish.  Aqueous  vapor  always  gives 
the  bright  lines  due  to  hydrogen  and  hydro<:hlorio  acid,  the  miied  system 
of  lines,  which  could  not  be  produced  by  hydrogen  and  chlorine.  The 
reducing  influence  of  the  hydrogen  and  other  combustible  constituents  of 
the  bnniing  body  would  decompoee  the  salt,  liberating  the  metal,  which 
would  immediately  become  oxydized  or  carried  off  in  the  ascending  cur- 
rent There  was  obviously  a  marked  difference  between  the  effect  of 
intense  ignition  upon  most  of  the  metallic  and  the  non-melallio  bodiea. 
The  observations  of  FlUcker  upon  the  spectra  of  iodine,  bromine  and 
chlorine  show  that  they  give,  when  ignited,  a  very  different  series  of 
bands  to  those  which  they  furnished  by  absorption,  as  I>.  Gladstone  had 
already  pointed  out;  but  it  wss  interesting  to  remark  that,  in  tlie  cass 
of  hydrogen,  which,  chemically,  was  so  similar  to  a  metal,  we  have  a  ooid' 
paralivety  simple  spectrum,  in  which  the  three  principal  bright  lines  cor* 
respond  to  Fraunhofer's  dark  lines,  G,  F,  and  Q.  It  was,  however,  to  be 
specially  noted  that  the  hydrogen  occasioned  no  perceptible  absorptive 
bands  at  ordinary  temperatures  in  such  thickness  as  wa  could  command 
in  our  experiments,  and  the  vapor  of  boiling  mercury  was  also  deatitate 
of  any  absorptive  action,  although  when  ignited  by  the  electric  spark  it 
gave  a  characteristic  and  brilliant  series  of  dark  bands.  The  following 
experiment  suggested  itself  as  a  direct  test  of  Eirchhoff's  theory.  Two 
gas-bumera,  into  which  were  introduced  chlorid  of  sodium  on  the  wick 
of  the  spirit  lamp,  were  placed  go  as  to  Illuminate  equally  the  opposite 
sides  of  a  sheet  of  paper  partially  greased.  The  rays  of  the  electtie 
light  screened  from  the  photometric  snrboe,  suitably  protected,  ware 
made  to  traverse  one  of  the  flames,  If  the  yellow  rays  of  light  were 
absorbed  by  the  sodium  flame,  the  light  emitted  laterally  by  toe  flame 
should  be  sensibly  increased.  The  experiment,  however,  failed  to  indicate 
any  such  increase  in  the  brilliancy  of  the  flame,  poswhly  because  tbe  eye 
was  not  sufficiently  sensitive  to  detect  the  slight  difference  which  was  to 
be  expected. — Athetueum,  Sept.  14,  I86I. 
Canunar.— 

2.  On  Catiam  and  Suhidium. — Bcbbih  has  communicated  a  prelim- 
inary notice  of  tbe  two  new  metals  discovered  by  Kirchhoff  and  nimself 
by  means  of  the  spectral  analysis.  Both  of  tbeae  metals  exhibit  in  their 
compounds  an  extraordinary  resemblance  to  potassium,  and  oannot  be 
distinguished  from  it  either  by  reagents  or  by  tbe  blowpipe.  The  firat  of 
the  new  metals  is  named  Rubidium  from  RiJndtu,  dark  red,  referring  to 
two  very  remarkable  spectral  lines,  which  lie  beyond  Frannhofer's  line  A, 
Ah.  Joca.  Sci.-8icoin>  aaans,  Vol.  XXXII,  Nft  9&— Nov.,  IIO. 
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and  ooDsequently  occur  in  a  portion  of  tbe  *pectruin  wbicb  otn  odIj  \m 
rendered  vuible  bj  iinusiial  methods.  The  lutbore  bRve  foaad  ibe  meUl 
In  tbe  greatest  quantity  in  the  lepidolitei;  that  of  Roxeoa,  in  Horam, 
contnios  about  TifW  °^  ''"  weight  of  oxjd  of  rulxdiiini — the  Saxos 
lepidolite  appears  to  be  still  ricber.  Tracee  of  it  are  foond  in  almost  all 
mmeral  iraters,  but  it  doe*  not  appear  to  be  always  prewnt  in  tbe  potaab 
compounds  of  commerce.  The  compounds  <A  Rubidium  are  moat  esiitj 
obtained  pure  from  lepidotite.  The  rubidium  is  contained  with  amall 
portionB  of  Gnsium  in  tbe  precipitate  of  cblorplatinate  of  potmsiiiiit 
obtained  from  the  minerfcl.  Tbe  chlorpUtinate  of  potasainm  r«qt>Frts 
nineteen  timn,  tbe  cblorplatinate  of  mbtdium  one  hundred  and  fiAj- 
eight  times  its  weisht  of  boiling  wAter  fi>r  solution.  The  precipitate  b  to 
be  boiled  repeatedTy  with  rery  little  water,  and  tbe  eolution  each  time 
simply  poured  off  from  tbe  precipitate,  which  eibtbiCa  in  tbe  spectral 
apparatus,  after  a  few  boiliags,  two  new  blue  lines  wbicb  be  viose  to  tbe 
blue  calcium  line,  which  tbe  authors  have  not  represented  in  tbeir  fint 
plate  of  tbe  spectrum,  because  it  is  one  of  tbe  weaker  lines;  by  faitber 
treatment  with  water,  tbe  two  red  linee  beyond  A,  soon  appear,  together 
with  Keveral  othera  which  are  leas  characteristic  The  cblorid  of  rabidhiB 
is  easily  obtained  from  the  predpitate  by  reduction  with  hydrogen  and 
extraction  with  water.  Id  this  manner  the  authors  obtain  from  lAO 
kilogramrnes  of  lepidolite,  about  two  ounces  of  nearly  pure  mbidiKm  aalL 
By  repeating  the  process  of  precipitation  with  cbl(»id  of  piatiDDin  and 
boiling  several  times,  the  last  traces  of  potassium  may  be  remured.  Tv 
obtain  rubidium  free  &om  casium,  the  salt  must  be  conrerted  into  car- 
bonate and  repeatedly  extracted  with  alcohol,  which  dissdvea  the  carbon- 
ate of  ccsinm. 

Rubidium  forms  with  mercury,  with  tbe  aid  of  the  Voltaic  eireoit,  an 
amalgam  of  silver-white  color  and  crystalline  Kructure.  This  uoalgaa 
quickly  oxydizes  in  the  air,  decomposea  water  in  the  cold  and  n  eletiro- 
positive  to  potassium.  The  equivalent  of  rubidium  ia  86*36  and  ita  sym- 
bol Rb. 

The  hydrate  ftbO,  HO-|-aq  ia  soluble  in  almost  all  proportions  in  water 
and  alcohol ;  gives  off  its  water  of  crystallization  by  oeatiog,  leaving 
HbO,  HO  wbi^  on  farther  heating,  meiCa  but  doea  not  lone  rts  atwn  tit 
water,  is  caustic  like  potash,  dissolves  in  water  with  strong  evolution  <£ 
heat,  and  greedily  attracts  water  and  carbonic  aoid  from  the  air. 

The  carbonate  RbO,  CO^  forms  indistinct  strongly  alkaline  crystala, 
insoluble  in  alcohol,  and  leuving  on  beating  RlrO,  CO^-j-aq  as  a  sandy 
powder,  which  melts  easily,  deliqueacea  and  absorbs  an  additional  atom  of 
'carbonic  acid.  The  bi-carbonate  RbO,  COg-|-EO,  CO,  forms  prismatte 
crystals  permanent  in  the  air,  with  a  faint  alkaline  reaction,  and  a  cooling, 
not  caustic  taste.  The  nitrate  RbO,  NO^  is  not  rhombic  like  saltpetre 
but  crystallizes  in  dihexagonal  prisms,  with  less  distinctly  formed  twelve 
sided  pyrnmids.  The  sulphate  forms  lai^  hard  anhydrous  crystala, 
baving  a  glxssy  lustre  and  permanent  in  the  air :  they  are  isomorphooa 
wilti  sulpliute  of  potash.  This  sulphate  gives  with  sulphate  of  alnmina 
an  akim  cryslallixing  in  bard  gla*ey  octabedra,  and  with  sulphate  of 
cobalt  a  beautiful  double  salt  isoinorphous  with  KG,  SOj-^-CoO,  SO, 
-f-6H0.  The  chlorid  RbOl  is  anhydrous,  permanent  in  air,  crystnlli- 
liog  with  difficttUjr  in  cubaa,  aauly  fusibl^  and  raadily  and  oompl«t«l7 
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volatile  on  tlie  pUtinum  wire.  Tha  cblorplatinate  RbCI,  FtCI,  is  a  bright 
vellow,  anhydrous,  aandy  powder,  coDSwting  of  microscopio  regular  octa- 
nedra,  which  can  only  b«  distiDguiahed  from  tiie  uhlorplatinate  of  potas- 
aium  by  its  leaser  soluhilitj. 

The  tecon^  of  the  new  elements,  the  authors  term  Ciesium,  from 
Canut,  ekj  blue ;  it  gives  a  beautiful  and  highly  characteristic  spectral 
line,  lying  Dear  the  strontium-iine  Sri.  It  appears  to  constantly  accom- 
pany rubidium,  but  occurs  for  the  most  part  in  sroall  quantity.  Ten  kilo- 
grammea  of  the  DQrkheiiner  water  contain  not  quite  two  milligratnmea 
of  chtorid  of  ciesium.  The  authors  obtained  it  from  this  water.  The 
potaaaium,  rubidium  and  cssaium  are  precipitated  together  by  thlorid  of 
platinum,  and  the  double  chlorids  of  potaasium  and  rubidium,  separated 
as  much  as  possible  by  boiling  wiih  water;  the  CEesiura  may  then  be 
extrBoted  by  converting  the  mixed  chlorids  into  carbon atea,  and  dissolving 
»ut  the  carbonate  of  ciesium  with  abaolnte  alcohol.  To  remove  tbe  last 
traces  or  potassium  and  rubidium,  about  f  tha  of  the  carbonate  are  ren- 
dered caustic  by  baryta  water,  the  mass  evaporated  in  a  ailver  dish,  and 
the  caustic  oxyd  of  cieaium  diasolved  out  with  absolute  alcohol,  which 
leaves  the  carbonates  of  potassium  and  rubidium.  This  operation  must 
be  repeated  tjll  tbe  spectral  analysis  ezhibita  at  moat  a  very  faint  reaction 
forpotassium  and  rubidium. 

iha  amalgam  of  cffisium  decomnoeee  water  in  the  cold  and  oxydizes  in 
the  air:  it  is  electro-positive  to  txith  potassium  and  rubidium,  and  ia 
therefore  the  most  electro-positive  of  all  known  elemenla.  The  equivalent 
of  cawium  ia  123-4  and  its  symbol  Cs. 

The  hydrate  CsO,  HO-|-sq  is  indistinctly  crystallized,  deliquescent  and 
extremely  caustic;  it  loses  an  atom  of  water  by  ignition,  evaporates  com- 
pletely when  heated  in  the  flame  and  is  easily  soluble  in  alcohol.  The 
carbonate  forms  indistinct  crystals,  soluble  in  five  times  tlieir  weight  of 
absolute  alcohol,  deliquescent  and  very  caustic  Tha  bicarbonate  forms 
permanent,  glassy  prismatic  crystals.  Tbe  nitrate  is  anhydrous  and 
isomorphous  with  nitrate  of  rubidium.  The  sulphate  is  also  anhydrous 
and  permanent  in  air;  it  forms  a  well  crystallized  alum  and  double 
Bulphatea  isomorphous  with  KO,  SOj-f  MgO,  S0a+6H0.  The  clilorid 
crystallizes  in  cubes  and  is  deliquescent  in  the  air ;  it  is  slightly  volatile 
and  easily  becomes  somewhat  basic,  when  heated  in  air.  The  cblorpla- 
tinate forms  bright  yellow  microscopic  regular  octabedra,  and  is  the  loaat 
aoluble  of  the  three  alkaline  double  chlorids. — Ann.  der  ChernU  und 
Pbarniactt,  cxii,  107, 

3.  Probablt  exutewe  of  a  new  £lement. — Crookrs  has  proposed  the 
name  Tbalium  for  what  appears  to  be  a  new  element  existing  in  certain 
aeleniferous  and  telluriferous  depoi>ita  produced  in  the  manufacture  of  sul- 
phuric acid.  The  new  element  appears  to  belong  to  the  oxygen  and  sul- 
phur group,  and  produces  in  the  apectrum  an  extremely  pure  and  vivid 
green  line  comparable  in  intensity  with  the  sodium  line  D.  Thalium 
JduHot)  was  not  detected  in  seleniferous  and  telluriferous  minerals  hithevto 
examined,  but  two  or  three  specimens  of  native  sulphur,  among  others 
those  from  Lipari,  contaia  a  small  qnantJty,  so  that  the  sulj^ur  of  this 
locality  may  prove  an  available  source  of  the  substance  in  question. 
Thallium  appears  to  be  a  dense  brown  powder  characteriied  in  a  very  ro- 
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tttAMt  manner  "bj  Uta  ipeotnl  line  refentd  to.    Ita  phyacal  Mid 
chflmioal  propertJM  an  not  vet  described. — Chemieal  Ntvt,  May,  1861. 

[The  nftme  Thalium.  is  preoccupied,  baring  bees  propoeed  by  Dr.  D. 
D.  Owen  (this  Journal,  [2],  ziii,  430,  1652)  for  a  enppoeed  new  metal 
found  b;^  bim  in  Thalilt,  a  greanish  hydrous  silicate  from  the  north  ahore 
of  Lake  Superior. — Eos.] 

4.  Btdvetiim  of  Sulphurie  Add  by  IfiueetU  Hydrofftn. — Eolbx  baa 
obaerred  that  aulphjdrio  acid  gas  is  always  set  free  in  perceptible  qnanti^ 
by  the  action  of  ooDoentrated  sulphuric  acid  upon  metallic  zinc  Wfaao 
the  Rulphurio  acid  is  previously  diluted  with  twice  its  volume  of  water 
perfectly  pare.hydrc^n  is  obtained;  the  addition  of  concentrated  add 
immediately  produced  the  odor  of  sulphydric  acid.  Thehotter  the  liquid 
and  the  stronger  the  acid,  the  greater  will  be  the  qnactity  of  aulpbydrio 
add  produced.  Eolbe  remarks  that  this  fact  is  important  in  judicial  in- 
TeatigatioDS,  since  if  concentrated  sulphuric  acid  be  used  in  Marsh'a  ap- 
paratus a  part  or  perhaps  the  whole  of  the  arsenic  present  might  be  oon- 
Tcrted  into  snipfaid  and  thus  escape  detection. — Ztittckrift^  ChemU, 
ir,  Jahrgang,  419. 

6.  On  etrtain  Orgaak  Aeidt. — Malic  acid  by  the  action  of  beat  yields, 
as  is  well  known,  fiimaria  and  maluo  atnds.  Perkin  and  Dnppa  and 
Seku16  have  shown  that  malic  and  tartaric  acids  may  be  prepared  front 
■uccinic  acid,  and  Keknid  now  finds  that  fumaric  and  maleic  acids  may 
be  readily  converted  into  succinic  acid  or  a  derivative  of  this.  When 
fbmaric  acid  is  heated  for  a  few  minntM  in  a  water-bath  with  bromine 
and  water,  the  bromine  disappears,  and  on  cooling  white  crystals  of  bi- 
bromoeveeiaie  acid  separate.     The  reaction  is  represented  by  Uie  equatiaD 

C,H.Ob  +2Br  =  CgH,BraO„ 
and  consists  not  in  a  subatitulion  but  in  a  simple  addilttm  of  bromine. 

By  the  action  of  nascent  hydrogen  upon  fumaric  acid,  succinic  acid 
may  be  directly  pro  jaced,  a  simple  addition  of  Hi  taking  place.  EeknM 
calls  attention  to  the  fact  that  this  made  of  formation  by  addition  baa 
hitherto  been  unobserved  in  the  case  of  the  oi^anic  acids,  and  only  rarely 
in  the  case  of  other  organic  bodies. 

Maleie  acid  in  like  manner  forms  bibromosuccinic  acid  by  the  action  of 
bromine,  but  another  add  is  formed  at  the  same  time  which  has  not  yet 
been  stadied.  Maleio  acid  also  combinee  with  nascent  bydn^n  to  fiMm 
■uodnio  add.  lodbydrie  and  bromhydrio  adds  convert  maldc  into  fiuiia- 
tic  acid.     Kekuld  points  out  the  following  interesting  parallds. 

Soeoinie  acid,     CsHsOs— Hs^CsHtOa,  Fumarioadd. 

Propyl  ricokol,  CsHsOs-Hi^s^CsHsOa,  Allyl-alcohoL 

Propyl  aldebyd,  GsE[s0i-H9=:CaH*0a,  Acrolein. 

I^ionie  add,    Cs  H«  O4  -  Ha  =  C<  H4  0*,  Acrylic  add. 

Btaarioacid,        ChHmO*— H3  =  C««H>404,  Oldc  add. 

Harsh  gas,  C«Hs-H3  =  C«B4,  Olefiant  gas. 

AIoohoT,  C*H«0»-2D:0  =  C*Ht, "     " 

Malic  add,  CaHsOid-2HO:=C«H40s.  Fumaric  add. 

Ethylen^  C«H«  +  26r=:C«H4.Brs,  Bromid  of  ethylena. 

Fumarioaoid,     C8H40B4-2Br:=C8H4BnOa,  BibromsaccioioadiL 

Ethylene,  C«Ht-t-BrH  =  C4HiBr,  Bromid  of  ethyl 

f  Fumaric  a<ud,     Gs  H«  0*4'^''^=^  ^  BrOs,  Uonobromsuociiiicadd. 
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iBthrltne,  C*  H*  +  Hi = C*  Ha.  MutU  g». 

Fnmarioadi),      CsH4  0B-+.Hi^CeHiO«,  Buocinicadd. 
Ethylene,  C4H4  4-3HCh  =  G4Ha04,  GI700L 

Fumsric  ftcid,  CaHtOa-f-  EHOs=C8H«Oi9,  Tartaric  add. 
The  Analogy  in  these  reactioas  cannot  be  doubted ;  the  difference  in 
properties  and  functions  is  easily  explained  by  the  Tact  that  some  of  the 
Bubetances  cootaia  ozy^n,  others  Don&  More  interestinir  and  suggestire 
relations  have  seldom  been  brought  forward. — Ann.  der  Chtmit  und 
Phannaeie,  i,  Supplement,  Band  1,  p.  120.- 

6.  Mathematical  Theory  oj  Homologovi  Seriei. — Bacolobt-O  hw  given 
an  interesting  mathematical  development  of  the  theory  of  homologous 
series  considering  the  properties  of  bodies  as  functions  of  their  constitu- 
tion. CoDsider  CaH^Oj  as  representing  a  single  term  of  such  a  series; 
the  properties  of  this  body  are  functions  of  the  qualitative  and  quantita- 
tive character  of  the  forces  which  determine  the  equilibrium  of  the 
compound.  These  forces  reside  in  tbe  elements  C,  H,  O  and  are  more  or 
less  active  according  to  the  number  of  equivalents  of  each.  If  U  be  any 
property  of  the  body  CbH(90]',  F  an  arbitrary  function,  a,  b,  and  e  tJi« 
molecular  forces  or  states  of  the  elements  C,  H,  0  and  a,  ^,  f  the  nnmber 
of  equivalents  of  each,  we  shall  have: — 

U=F(<i,«;  6,^;  e,y) 
For  a  second  body  Ca+'JoH6-|-^?0)' differing  from  the  first  only  in  the 
number  of  equivalents  of  C  and  H,  containing  therefore  ^a  carbon  and 
j^  hydrogen  more  or  less,  the  corresponding  property  will  have  anoth»r 
value  U,  and  we  shall  have 

U,=F(a,<.-f^a;6,|?+^,9;c,r) 
It  remains  to  determine  the  connection  between  U  and  U,.     Since  a,  h, 
e  and  x  are  constants  we  may  obviously  write 
U=F(",  |S) 

U,=:F(oH-^i>,jS-Hl') 
whence  by  Taylor's  theorem, 

Or, 

In  homologoua  series  Ja:=J§  and  we  may  write  J  for  the  increase  in  ih» 
number  of  equivalents  of  carbon  and  hydrogen,  hence  (3)  becomea 

whence  for  D  the  diSerence  in  the  ptvpertiea  of  the  two  bodiee, 

iU  dU 
'  i-'  if'' 

CMOQk 
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proMrt^  U  Tariw  with  Qm  increRse  of  a  and  ^ ;  thej  exprev  tbe  qnaotitf 
of  tne  TtirisUon  and  may  therefore  be  considered  u  constant  The  Mcmtd 
and  higher  differential  coeffldents  consequeatl;  vanish  and  we  h«ve 

dU     dU 
and  if  jt  l>e  a  constant  =   j-  +^3  C^-) 

D  =  U,-U  =  iJ  (8.) 

from  whioh  it  follows  thnt  the  difference  D  of  the  properti«a  U,  and  IT  of 
two  homologous  bodies  is  proportional  to  the  difference  of  thor  dmnical 
constitution. 

The  complete  law  of  the  variation  of  the  properties  of  homolcwooB 
bodies  is  given  by  equation  (A)  and  if  we  write  S  for  the  sum  of  tiM 
temu  containing  higher  powers  of  ^  we  sbnll  have 

from  which  it  follows  that  strictly  speaking  the  difference  of  propwttes  is 
not  direcUy  proportional  to  the  difference  of  chemical  ooustitutian  but  is 
more  nearly  proportional  the  Hmaller  the  inflaence  of  the  term  S.  lliii 
explains  small  deviations  from  the  exact  law  in  the  case  of  boiling  points, 
Ad.  The  factor  k  will  in  general  not  be  identical  in  the  case  of  diJSerent 
homologous  series.    Thus  in  the  series 

C.H.Br, 

C.H.Br. 

CgHgBr, 
the  property  T  is  a  foncticRi  of  the  molecular  states  a,  b,  c  and  tbe  num- 
bers 0,  (!,  J*  of  the  elements  C,  H,  Br 

V=*(a,  a;  6,  jJ;  e,r) 
the  ftinction  4  being  different  from  F  because  the  molecular  forcecdiffen 
from  the  molecular  force  c.     Hence  we  shall  have 

or        (10)  ly^V,  -V=i'^+& 

so  that  ID  this  series  also  the  difference  in  properties  will  be  nearlj  pro- 
portional to  the  difference  in  cons^tution  but  will  not  be  identioal  with 
the  difference  in  the  case  of  the  firat  seriee,  tJie  modulus  t'  being  differ- 
ent from  it.  This  explains  the  variation  in  uniformity  exhibited  in 
Eopp's  laws  of  serial  differences.  The  author  proposes  to  continue  his 
investigations  in  the  same  direction.  They  amount,  as  it  seems  to  the 
reviewer,  to  a  somewhat  elaborate  though  easy  mathematical  proof  of 
that  which  can  be  shown  to  be  necessarily  true  by  much  simpler  reason- 
ing.— Journal  Jur  prakt.  Chemit,  Imiii,  p.  494. 

7.  Oa  the  Convertion  of  Mbnobromid  of  Ethylene  into  Acftj/lent, — 
BtiviTCH  finds  that  the  bromid  C^HgBr.Br,  when  decomposed  by  an 
alcoholic  solution  of  potash,  gives  bibromid  of  ethylene,  which  is  always 
accompanied  by  a  small  quantity  of  other  subatances.  When  the  vspnrs 
evolved  during  the  reaction  are  conducted  into  an  ammoniacal  solution 
of  suboiyd  of  copper,  a  dark  red  flocky  precipitate  is  prodaced  whi^ 
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on  drying,  detonates  violenlly  «hen  be&ted  or  itrnck.  Thii  snbiUnoe  is 
identical  with  the  red  oonipouDd  which  acetylene  forms  with  copper, 
whence  it  appeara  that  kcetylene  ia  a  product  of  the  decompontion  of 
bromid  of  ethylene,  by  an  alcoholio  solution  of  potaah.  It  appc-ara 
probable  that  a  portion  of  the  monobroinid  of  Ethylene  which  occ  i>>  in 
thin  reaction  loses  an  equivalent  of  bromid  of  hydrogen,  acd  is  converted 
bto  acetyleoe.    The  following  equations  will  eiplain  this  reaction : 

C^H,Bra+KO,  HO^C^HjBr+KBr+aHO 

C^HaBr-l-KO,  HO=C4Ha-1-KBr+2HO 
When  raonobromid  of  ethylene  ia  heated  with  amylate  of  sodium,  bromid 
of  sodium,  amylio  alcohol,  and  acetylene  are  produced.     The  equation  is 

C4H,Br+  *^»''^^;[  Oa  =  ^"^"  lOji+NaBr+C^H, 

Sawitcb  haa  unce  fbnnd  that  the  aatiie  reaction  aerres  to  form  the  homo- 
logues  of  acetylene — thus  monobroinid  of  propylene  bv  the  action  of 
elhylate  of  aodium  produces  a  new  bydrooart>oa,  which  the  author 
terms  allylene,  and  which  has  the  formula  C,H^.  Allyleue  forms  with 
copper  solntions,  a  voluminous  flocky  yellow  precipitate,  which  on  heating 
bums  quickly  with  a  reddish  flame ;  bromine  decomposes  it  with  eSer- 
rescence  and  production  of  red  flames ;  with  concentrated  acids  it  gi^es 
off  gas  even  in  the  cold.  Allylene  ia  colorieaa;  has  a  strong  and  disagree- 
able smell ;  burns  with  a  bright  and  very  smoky  flame  and  precipitntea 
solutions  of  silver  and  nitrate  of  suboiyd  of  mercury.  Allylene  combines 
with  bromine  to  form  a  clear  and  colorless  liquid  which  ia  probably 
C,  H^Br,.  The  author  promisea  a  more  extended  investigation.— ./buma^ 
furpr^ikt.  Ckemie,  hxxiii,  p.  340  and  CompUt  SendK»,\i\,  157  and  399. 
6.  On  iht  Seproduelion  of  eerlain  Cryttallint  Mineralt, — H.  Saiht 
Glaibb  DftTtLLi  has  succeeded  in  preparing  a  number  of  crystalline  metal- 
lic oxyda  by  the  action  of  a  current  of  chlorhydric  acid  gaa  upon  metaIKo 
oiyds  heated  in  a  platinum  boat  contained  in  a  tube  of  porcelain.  The 
temperature  usually  employed  was  that  of  melting  copper.  A  volatile 
chlorid  is  at  fint  produced  and  thia  is  then  decompoecd  by  the  vapor  of 
water  formed  in  the  reaction,  the  temperatures  of  rorma^ori  and  decom- 
position being  probably  difierent.  In  thia  manner  the  author  obtaina 
stannic  acid,  8nOg,  in  beautiful  cryatala  of  the  same  form  as  the  native 
oiyd.  Titanic  acid  forms' brilliant  cryatala  of  a  bluish  tint  like  anatase. 
A  mixture  of  chlorhydric  add  gas  and  a  reducing  agent  (hydrogen!) 
gave  small  crystals  o^  a  new  saline  oxyd  having  tbe  formula  TiO„  Ti,0. 
or  TijOj,  which  is  perhapa  the  true  formula  of  anatase.  Crystallized 
rutiie  is  also  formed  ny  heating  together  to  redneaa  titanic  acid  and  pro- 
toxyd  of  tin  and  then  heating  £is  mass  with  a  silica  to  a  oherry  red  heat 
The  crystals  contain  a  small  quantity  of  stannic  acid.  Deville  finds 
vanadium  in  many  rutiles;  that  of  St,  Yrieux  ia  one  of  the  richest  orea 
of  this  metal.  The  author  haa  prepared  hy  the  chlorhydric  acid  process 
magnetite  in  r^pilar  octahedra ;  magnoferrite  Fe^Og,  MgO  in  octaliedra ; 
-wriclase  in  colorless  or  greenish  octahedra;  haus^manile  in  square  octa- 
ledra;  protoxyd  of  manganese  io  beautiful  emerald  green  octahedra  or 
cubo-octahedra ;  specular  iron  in  beantiful  crystals  like  the  Elba  ore.  In 
the  lost  case  the  current  of  gas  must  be  slow  and  regular  othwwiia  Uw 
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Htqnioxyd  of  iron  is  entirely  ootiTerted  in  BesqaicUorid.  DeriU*  anggealt 
that  gueona  eraanationa,  as  for  example  chloriiydrio  add,  ma^  plaj  an 
important  part  in  geological  phenomena  and  maj  conduoe  to  ths  fonnatiad 
of  many  crystalline  minerala. — CompUs  Bttidui,  lii,  1264,  liii,  ISl,  100: 

w.  a. 

fl.  On  a  new  cKaroettrUtit  of  ihe  to-called  Semi-Melah;  by  Prof.  Jkboxi 
HioKLEB.  (Com luun tested  by  the  author.) — The  so-call^  semi-metals 
stand  between  the  metals  and  metalloids  msrldns;  the  transition  between 
these  two  claseea  of  elements.  They  share  with  t^e  first:  1.  The  metallic 
Instre;  3.  Conductivity  of  beat;  S.  Conductivity  for  electricity;  4.  Denaty. 

With  the  metalloids  they  powean  the  property  ;  1.  of  being  acidifisble; 
2.  of  forming  only  feeble  salitiBble  bsses ;  3.  of  combiniog  easily  n ith  the 
metals  in  tbe  manner  of  an  electro- negative  body;  4.  soma  of  them 
form  a  gaseous  compound  with  hydrogen. 

These  characters  are  not  absolute,  and  under  them  tbe  lemi-metals  nay 
▼ary  among  themselves  as  mnch  as  they  differ  from  other  elements — bnt 
notice  a  consideration  which  enables  us  to  determine  nearly  where  the 
series  of  semi-metals  begins  and  ends. 

The  idea  of  malUabiTitif  is  the  one  \tbit^  attaches  itself  meet  forcibly 
to  our  notice  of  a  metal.  The  word  metal  involnnUuily  recalla  a  body 
sonorous,  heavy,  capable  of  being  hammered  and  drawn  into  leaves  and 
wire  or  extended  in  the  rolls. 

Viewed  from  this  side  we  find  certain  of  the  metallic  eletnents  which  pos- 
sess neitber  malleability  or  ductility,  and  strangely  enough  these  eleraenti 
are  those  which  we  know  as  addifiahU  tnelali.  Among  them  we  find  ttt' 
lurium,  lunffitm,  omium,  anenie,  antimotty  and  lastly,  bitmitth,  which 
only  lately  passed  among  the  metals,  but  which  has  lately  bllen  from 
that  rank  since  the  establihsment  of  its  isomorpbism  with  antimony  and 
arsenic — themselves  isomorphous  with  phosphorus  and  nitrogen. — [^Comp- 
te»  Bmdtu  de  Pjiead.  dtM  Set.,  T.  ^  p.  872,  and  T.  li,  p.  X097.    I860.] 

Bismuth  has  in  1^  all  the  external  characters  of  the  metals,  saving  in 
its  want  of  tenaoKy  and  its  brictlenees,  jpecuiiarities  common  to  all  the 
olher  elements  of  a  metallic  Instrs  which  we  call  semi-metals. 

Wanting  tenacity,  these  elements  ought  consequently  to  possess  little 
elasticity  and  sonorousness;  but  tbeae  characters  are  less  obvious  and 
require  experiments  to  determine  them,  while  it  is  easy  to  recognize  the 
character  of  brittleness  and  want  of  tenacity. 

We  propose  therefore  to  consider  as  temi-metaU  tliose  metallic  ele- 
ments which  are  neither  ductile  or  malleable,  in  other  words,  the  britlU 
melalt. 

Nanoy,  !8d  Aogost,  1801. 
noHKiDAL  OmnraT. — 

10.  On  tiU  Coloring  Matlen  Derived  from  Ooal-Tar  ;  by  Mr.  H.  W. 
FxaxiN,  V.QS.  (A  lecture  delivered  before  the  [London]  Chemical  Sotn- 
ety  on  Thursday,  Uay  16,  1861);  from  the  [London]  Journal  of  Oas 
Lighting,  etc.,  p.  483,  July  2,  1861. — Continued  from  p.  274. 

BUu  de  Parit. — This  is  yf\  another  coloring  matter  {vodoced  nadar 
circumstances  similar  to  those  which  give  rise  to  fiicbsine.  MM.  Peraox, 
T.  de  Luynee,  and  Saiv^tat,  give  the  following  aoconnt  of  its  preparation 
and  properties : — "Nine  grammes  of  bichlojid  of  tin  and  16  grammea  <rf 
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Mtiline,  h«ated  for  HAttj  haan  to  a  temperature  of  abont  180  centigrade* 
in  a  sealed  tube,  produce  neither  a  red  nor  a  violet,  but  a  ven  pure  mod 
lively  blue.  This  blue,  which  resi«ta  acids,  darkens  in  color  by  alkalies, 
bnt  passes  to  a  groselle  violet  i«hen  submitted  to  this  aoent  in  a  concen- 
trated  state.  It  preserves  its  beautv  of  color  by  arti^al  light,  and  it 
dyes  animal  fibres  of  a  shade  whose  beauty  leaves  nothing  to  be  desired." 
I  repeated  (he  above  experiment  tvice,  and  was  inctined  to  give  up  in 
despur,  for,  instead  of  a  fine  bine,  I  obtained  nothing  more  than  a  dirty- 
green  product.  But,'  from  this  unpromising  product,  I  at  last  succeeded 
in  obtaining  this  beautiful  blue  coloring  matter,  and  found  it  to  possess 
all  the  properties  mentioned  above.  MM.  Persox,  T.  de  Luynee,  and 
Salv^tat,  have  lately  given  a  more  particular  account  of  this  coloring 
matter.  They  describe  it  as  crystallising  from  the  alcohol  solution  in  the 
form  of  fine  needles,  having  an  aspect  similar  to  that  of  ammoniaoal 
sulphate  of  copper.  It  is  soluble  in  water,  alcohol,  vood-spint,  and 
acetic  acid ;  but  insoluble  in  ether  and  hisulphid  of  carbon.  With  con- 
centrated sulphuric  acid,  it  forms  an  amber-colored  solution,  which  watei 
converts  into  a  magnificent  blue  liquid^  Strong  nitric  acid  decomposes 
it;  chromic  acid  precipitates  it  from  its  aqueous  solutions  vrithout  decom- 
position ;  chlorine  destroys  it ;  sulphurous  acid  does  not  decolorize  it  I 
found  that  sulphid  or  ammonium  is  also  without  action  upon  iL  It  is 
precipit^ed  from  its  aqueous  solutions  by  alkalies  and  saline  compounds. 

Aniline  Oreen,  or  Enuraldint. — Most  chemists  who  have  worked  with 
aniline  in  the  laboratory  must  have  noticed  the  peculiar  green-colored 
substance  which  forms  on  the  outside  of  the  various  species  of  chemical 
apparatus  that  have  been  standing  in  the  vicinity  of  any  quantity  of  this 
body.  This  product  is  aniline  green.  Aniline  green  has  been  known 
for  several  years.  It  may  be  formed  by  various  processes.  One  process 
consists  in  oiydizing  aniline  with  chlonc  acid.  This  is  effected  by  mix- 
ing a  hydrodiloric  acid  solution  of  aniline  with  chlorate  of  potassa. 
It  may  also  be  obtained  by  oxydizing  a  salt  of  aniline  with  perchlorid  of 
iron.  Obtained  by  either  of  uiese  processes,  it  presents  itself  as  a  dull 
green  precipitate  which,  when  dried,  assumes  an  olive-green  color.  It  >s 
insoluble  in  water,  alcohol,  ether,  and  beniole ;  sulphuric  acid  dissolves 
it,  forming  a  dirty  purple-colored  solution  from  which  it  is  predpitated 
unchanged  by  water.  With  alkaline  solutions,  it  ohangea  to  a  deep  color 
somewhat  similar  to  indigo :  but  adds  restore  it  to  its  original  color. 
The  color  of  aniline  green  is  much  enlivened  by  the  presence  of  an  excess 
<A  acid ;  but,  unfortunately,  as  soon  as  this  acid  is  removed,  it  passea 
back  to  its  normal  color. 

The  bases  telzidine,  zylidine,  and  cnmidine  yield  ctJoring  mattere  un- 
der the  influence  of  oxydiaing  ^enta;  and  also  whan  suEmiitted  to  the 
action  of  reducible  chlonds  at  high  temperatures,  analc^us  to  those  ob- 
tained from  aniline  under  similar  ciroumstaoces ;  but  the  results  generally 
are  not  so  good,  the  color  of  the  products  becoming  tinged  wiu  brown 
as  the  bases  get  higher  in  the  series. 

NitroKyPkenyline. — This  remarkable  body  is  obtained  by  the  action  of 
nascent  hydrogen  on  an  alcoholic  solution  of  di-nitro-beuzole.  It  is  rep- 
resented by  the  formula  C^HgN^O.  This  body  is  almost  insoluble  m 
water,  bnt  soluble  in  adds,  and  in  alcohol,  produoing  orimsoo-colored 

Am.  Jomt.  801.— SaoDim  Scaiss,  Voi.  XXXn,  Va.  M.— Hot.,  Un. 


CJoogIc 


418  Scieniific  InUBigence. 

•olutioiH,  bnt  iU  color  i>  not  nearly  m>  briHiant  n  Uutt  of  fbcInitM.  II 
M«nu  gradaally  to  daoompoM  when  kept.  I  hftve  not  tried  enj  experi- 
menta  with  it  m  regards  its  dyeing  properties. 

DmitramlnM, — Dinitraniline  is  obtsiDcd  by  decompo^^  dinhro-pbe- 
nyle  oitraconiunide  by  means  of  carbonate  of  soda,  when  pare,  it 
crystallizea  in  yellow  tables.  It  dnsoWes  Tery  sparingly  m  water,  proidv- 
dng  a  yellow  lii^nid.  It  baa  the  formula  C,H,(NO,)N',.  It  does  not 
combine  mtb  acids  or  alUiea,  although  it  appears  to  be  more  soluble  io 
acidulated  than  in  pure  water.     Silk  can  be  dyed  yellow  with  dtnitramfhuk 

Nitnphenyliite-diandrtt,  or  NilrazophenalttiMte. — DinitrvniliiM^  when 
aabmitted  to  the  action  of  aulphid  of  ammonium,  changes  intolhia  beaa- 
Ufal  base,  which  crystallizes  m  needles  of  a  red  color,  somewhat  similar 
in  Hppearance  to  chromic  acid.  It  dissolree  in  water,  forming  a  yellow 
or  orange-colored  solution  like  that  of  bichromate  of  potana.  AJcobol 
and  ether  diaeohe  it  freely.  It  is  not  at  all  similar  to  fhchsiiM  in  ita 
propertien,  as  it  forms  salts  of  yellowish  brown  or  grey  ccdor ;  wberea^ 
fuchaine  forme  crimaon  ones,  I  mention  this  because  nitroi^aDylen^ 
diamine  has  been  spoken  of  as  having  properties  similar  to  those  of  fbeb- 
■ine.  This  base  poesenee  the  power  of  dyeing  silk  a  very  clear  goldeH- 
yellow  color. 

Picric  or  Dmittvphenk  Aad. — Thie  beautifiil  acid  was  discorered  m 
early  as  1768,  by  Hansmann.  It  may  be  obtained  by  the  actioB  ot 
heated  nitric  acid  on  a  great  variety  of  snbetanoes;  the  fdlowing  mn  the 
namea  of  some  of  them : — indigo,  aniline,  carbolic  arid,  seligeaine,  sdi- 
cylions  and  salicylic  acids,  talicm,  phloridiin,  cumarin,  silk,  aloea,  and 
Tarions  gam  resins,  it  is  now  prepared  for  commercial  purpoeea  fran  car- 
bolic acid,  and  also  from  certain  gum  resins.  I  hare  prepwed  it  from 
carbolic  acid  on  the  large  scale,  in  the  following  manner,  with  stMCeaa : — 
Aa  strong  nitric  acid  acts  very  violently  when  brought  m  contact  with 
carbolic  acid,  I  have  found  it  beet  to  use  an  acid  having  a  gravity  lev 
than  1'3,  so  as  partially  to  convert  the  carbdic  acid,  aod  a&erwuds  to 
boil  it  in  stronger  acid,  to  change  it  into  picric  acid.  On  dilating  the 
acid  solution,  the  impure  picric  acid  precipitates.  To  farther  parify  thi^ 
it  should  be  crystalliied  from  boiling  water.  When  preparing  this  pro- 
duct for  commercial  pnrpoeee,  it  is  advantageous  to  let  all  the  nitrom 
fnmes  formed  in  its  preparation,  timber  with  a  certain  amonnt  of  atmo- 
spheric air,  pass  over  a  fresh  quantity  of  carbolic  acid.  This  will  absorb 
them  and  at  the  same  time  be  converted  into  nitro,  or  dinitrophraic 
acid,  and  consequently  diminish  the  quantity  of  nitric  acid  required  fee 
its  manufacture.  When  preparing  picric  acid  from  carbolic  acid,  time 
is  always  a  quantity  of  yellow,  resinous  matter  produced,  and  at  times  a 
considerable  quantity  of  oialio  acid.  The  latter  is  always  produced  when 
the  acid  which  is  need  to  finally  convert  the  carbolic  acid  is  too  weak,  for 
then  it  rapidly  decomposes  the  picric  acid,  yielding  carbonic  and  oiafie 
acid.  Picric  add,  when  pure  and  dry,  is  of  a  light  primrose-yellow  tolor, 
crystalUzing  in  strongly  fining  laminie.  It  possesses  an  extremely  bitter 
tanta,  and  dissolves  in  water  with  a  beautiful  yellow  color.  When  di- 
eestod  with  protoxyd  of  iron  in  the  cold,  it  yields  a  brown  amorpbons 
^ipound,  which  dissolves  in  water  with  a  blood-red  color.  Picrato  rf 
copper  is  a  beaatifui  yellowish-green  color  when  in  solntios.    If  reqmied 
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&r  djieing  purpoMa,  it  maj  be  prepared  by  miziDg  a  Klation  oS  a  piorate 
with  Bulpbate  of  copper.  Picric  acid  was  iDtroduoed  aa  a  dje  about  fire 
ta  aiz  years  since,  by  MM.  Quinon,  Marnas,  and  Bonoey,  emioeDt  silk 
dyera  of  Lyons.  Haiiy  of  the  cbeap  products  sold  aa  picric  add  are  of  a 
broffD  color,  and  consist  of  impure  di-  and  tri-Ditrophenic  acids,  and 
eometiines  of  tbis  crude  product  and  ground  turmeric. 

Sontie  add. — Runge  first  noticed  diis  substance  in  1884,  when  study* 
JDg  creosote,  but  it  was  almost  lost  sight  of  until  again  obaerved  by  Dr. 
Hugo  MUler  only  a  short  time  since.  He  accidentally  observed  that 
when  crude  phenate  of  lime  is  exposed  to  a  moist,  heated  atmosphere, 
as  that  of  an  ordinary  drying-stove,  it  gradually  changes  in  color,  and 
assumes  a  dark-red  tinL  Thia  coloration  is  owing  to  the  formation  of 
rosolate  of  lime.  I  have  lately  heard  that  phenata  of  soda  unde^oea 
a  similar  change.  Dr.  Mbller  prepared  roeolic  add  from  this  product 
in  the  following  manner : — ^The  crude  rosolate  of  lime  is  first  boiled 
with  a  solution  of  carbonate  of  ammonia.  By  this  means  a  crimson 
solution,  containing  the  rosolic  acid,  is  obtained.  Thia  solution  is  then 
evaporated  nearly  to  dryness,  during  which  process  ammonia  is  given  ofi^ 
and  the  crimson-colored  liquid  gradually  changes  to  a  yellowish-red,  and 
at  the  same  time  a  dark  resinous  matter  separates.  This  resinous  sub- 
stance is  crude  roeolic  odd.  In  order  to  purify  it,  it  is  submitted  to  the 
following  treatment,  proposed  by  Runge : — The  crude  rosolic  add  is  dis- 
solved in  alcohol,  and  hydrate  of  lime  added  in  alight  excess.  The 
beautiful  crimson  solution  which  is  thus  formed  is  agitated  for  some  time 
with  the  undissolved  portion  of  the  lime,  filtei^,  and  the  filtrate  diluted 
with  water,  and,  lastly,  the  alcohol  distilled  oS".  The  residuary  rosolate 
of  lime  is  then  decompoeed  with  just  a  sufiicient  quantity  of  ac«tio 
acid,  and  the  nhole  boiled  until  every  trace  of  free  acetio  acid  and  still 
adhering  alcohol  la  volatilised.  The  rosolic  acid  separates  first  as  a  red 
precipitate,  but,  when  heated,  cakes  together,  forming  a  dark,  brittle  sub- 
stance, having  a  greenish-metallic  lustre. 

It  may  be  still  further  purified  by  solution  in  alcohol,  to  nhioh  a  little 
hydrochloric  acid  has  been  added,  and  predpitation  with  water.  Pure 
rosolic  add  is  a  dark  amorphous  substanoa,  possessing  the  greenish-meLol- 
lic  lustre  of  cantharides.  Its  powder  is  of  a  red,  or  rather  scarlet,  shade, 
which,  if  rubbed  with  a  hard,  smooth  body,  assumes  a  bright  gold-like 
lustre.  In  thin  lasers,  roaolic  acid  preeents  an  oranee  color  when  viewed 
with  traDsmittod  light,  but,  with  reflected  light,  a  golden- metallic  appear- 
ance. When  thrown  down  from  an  alcouotic  solution  with  water,  it 
forms  a  flocculent  precipitate  of  a  bright-red  color,  resembling  the  basic 
chromate  of  lead.     Conoentrated  adds,  as  aceUc,  hydrochloric  and  sul- 

Shuric,  readily  dissolve  roeolic  acid,  forming  brownish -yellow  solutions, 
'om  which  water  predpitatea  this  add  unchanged.  To  cold  water,  it 
imparts  8  bright-yellow  color,  and  it  is  more  soluble  in  hot  than  cold  water. 
Alcohol  and  elber  dissolve  rosolic  acid  with  great  fadlity,  forming  orange 
or  brownish -yellow  solutions,  which,  on  evaporation,  leave  it  in  an  amor- 
phous state.  With  ammonia,  caustic  alkalies,  and  caustic  earths,  it  forms 
dark-red  compounds,  which  dissolve  with  a  magnificent  red  color.  These 
compounds  are  very  mutable.     No  predpitates  are  formed  with  aqueous 

*  S«e  the  papers  of  Mr.  Lea  on  Flcrio  add  and  its  derivstivw,  in  the  late  velnuM 
of  this  Jannial. 


CJoogIc 


4!t0  Seientijh  htelKgence, 

■olutioDB  of  the  roBolatea,  with  the  buic  acetatas  of  lead,  or  with  mbj 
other  mfltallie  ult;  nor  ia  any  carried  down  hy  alumina,  or  aay  other 
metallic  oxjd.    Dr.  HQller  nude  two  oomboatioaa  of  rosolic  add,  whidi 

S 'elded  reiulti  that  agree  with  the  formula  ('sgH,,0,.  I  and  Mr. 
Dppa,  whuD  inveatigating  some  of  the  derivativea  of  acetio  add,  found 
that  whan  phenic  and  bromazetic  adds  were  heated  together  at  120  cen- 
tigrade, two  products  were  formed,  one  poneesiog  all  the  propertiea  at 
roeolio  add,  while  the  othw  bad  the  character  of  bmnollo  add.  We 
alto  found  that  a  mixture  of  iodine  and  carbolic  add,  when  heated  with 
formic,  acetic,  batjric,  or  valerianic  adds,  produce  rosolic  adds,  or  a  nm- 
ilar  Bubetance.  A  mixture  of  carbolic  add  and  iodine  did  not  gin  a 
umilar  result;  but  a  black  solid,  containing  iodine,  Roaolic  acid  haa 
lately  been  prepared  on  a  large  scale,  and  employed  for  the  pnipoaa  of 
printing  muslins.  I  beliare  it  was  a  roaolate  of  magnesia  that  was  em- 
ployed for  that  purpose.  I  do  not  tbink  it  is  now  used,  haTing  been 
replaced  by  the  more  beautifiit  coloring  matter,  fuchnne.  It  waa  ftied  by 
means  of  albumen. 

77a  Colorinff  JfatUrt  of  Quitwlitta  or  Chinolitu, — Chinoltne  is  found 
aModated  with  lepidtne,  cryptidine,  and  other  of  the  higher  nitrile  bma, 
in  the  basic  oils  obtained  from  coal-tar,  and  also  in  the  producta  obtained 
by  dislilling  dnchonine  with  caustic  alkalies.  It  was  previously  termed 
leucoline  or  qninoline;  but  the  substance  described  under  these  two 
names  was  found  to  conttun  three  or  more  distinct  bases.  These  have 
been  studied  by  C.  Greville  Williams,  who  has  applied  the  name  diino- 
line  to  the  product  which  forms  the  prindpal  part  of  the  impure  substance 
originally  termed  iinin<dine.  The  aubatanoe  used  for  the  ptodnedoa  tt 
coloring  matters  need  not  be  pure  chinoline,  as  that  prodact  originally 
termed  quinoline  is  of  suffident  purity  for  thra  purpose.  Cin^oniae 
appears  to  be  the  best  source  of  chinoline,  yielding,  when  distilled  with 
exeeaa  of  caastio  alkali,  65  per  cent  of  this  body  auffidently  pure  for 
manulacturing  purposes.  Chinoline  yields  three  coloring  matters — a 
violet,  a  blue,  and  a  green.  The  following  is  an  account  of  their  {o^*- 
ration  by  C.  Oreville  Williams: — 

"  In  order  to  procure  the  blue  color,  one  part  by  wdght  of  chinoline  is 
to  be  boiled  for  ten  minutes  with  one  part  and  a  half  of  iodid  of  amyle. 
The  mixture,  from  bdng  straw-colored,  becomea  deep  reddish-brown, 
and  solidifies,  on  cooling,  to  a  mass  of  crystals.  This  product  of  the 
reaction  is  to  be  boiled  for  ten  minntea  with  about  aix  parts  of  water, 
and,  when  dissolved,  filtered  through  paper.  The  filtered  liquid  is  to  be 
gently  boiled  in  an  enamdied  iron  pan  over  a  small  fire,  and  excess  d 
ammonia  gradually  added.  Hie  ebullition  may  be  prolonged  with  ad- 
vantage for  one  hour,  the  evaporation  of  the  liquid  twing  compensated 
for  by  the  gradual  addition  of  weak  solution  of  ammonia.  The  latter 
may  be  prepared  by  the  admixture  of  equal  volumee  of  ammonia,  of  the 
density  of  0-880,  and  distilled  water.  The  hour  having  elapsed,  the 
whole  is  diowed  to  cod,  when  the  oolor  will  almost  entirely  have  pre- 
d^itatod,  leaving  the  supernatant  liquor  nearly  colorless.  On  pouring 
the  fluid  away  (preferably  through  a  filter,  in  order  to  retain  floating 
particles  of  color),  Uie  dish  will  be  found  to  contain  resinous-looking 
masses,  which  dissolve  readily  in  alcohol,  yielding  a  rich  ptir|disb-bliia 
Bolntion,  which  may  be  filtered  and  kept  for  nse. 
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"Tbfi  oolor  pnpared  u  abort  U,  as  hu  botat  said,  of  ft  pnrpluh  tint; 
but,  if  a  purer  blue  ba  reqairad,  the  following  modiBcatioD  ii  to  be  t»- 
aorted  to.  The  filtered  aqueoiu  aoiatioii  of  liydriodate  of  amyle^ino- 
li&e,  is  ai  before,  to  be  brought  to  tha  lioiling  temperature ;  but,  iuatead 
of  adding  ammonia,  a  solution  of  caustic  potash  containing  about  (me-fifUi 
of  its  weight  of  solid  potash  is  to  be  substituted.  The  addition  is  to  be 
oontiDDcd  at  intarrak  until  three-fourths  as  much  potash  has  been  added  sa  - 
is  eqairalent  to  the  iodiaa  in  the  iodid  of  amjle  used.  The  fluid  maf, 
after  a  (luarter  of  an  hour's  ebullition,  be  fiitered  to  s^Mrate  the  resinous 
color.  The  product  is  a  goiveous  blue  with  scarcely  any  shade  of  red. 
Od  adding  the  other  fourth  of  potash  to  the  filtrate  while  gmtiy  boiling, 
a  black  mass  will  be  precipitated  containing  all  the  red,  which  wouM 
otherwise  have  been  mixed  with  the  blue.  This  maai  dissolve*  readily 
in  alcohol,  yieldioff  a  rich  purple  solution,  containing,  however,  an  aiceK 
of  red.  The  alcoholic  solution,  on  filtration,  leaves  on  a  filler  a  dark  mass 
soluble  in  bensole,  and  as  sometimes  prepared,  afibrding  a  brilliant  eme- 
rald-green solution  of  great  beauty.  It  is  not  always  easy  to  obtain  this 
green  color." 

The  properties  of  ohinoline  violet,  and  cbinoline  blue  are,  as  &r  as  I 
have  been  able  to  undeiatand,  identical.  They  are  resinous  substances 
which  present  a  coppery  appearance  by  reflected  light ;  but,  when  in  very 
thin  layers,  appear  of  a  violet  or  blue  color  by  transmitted  lighL  They 
are  bases,  and  dissolved  in  acids,  forming  palo^«d  solutions,  which  ammo* 
nia  restores  to  their  original  colon.  They  are  slightly  soluble  in  hot 
water.  Tannin  precipitates  them  from  their  aqueous  solution,  apparent^ 
forming  an  insoluble  compound.  Reducing  agents  do  not  affect  theu 
ahade  of  color. 

Of  chinoline  green,  I  know  bat  little.  Qreville  Williams  describes  it 
as  having  a  brilliant  emerald-green  color  of  great  beauty.  I  have  ob- 
served that,  when  chlorine  is  passed  through  an  nlcoholio  solution  ot 
ohinoline  blue,  it  changes  into  green ;  but  whether  this  is  the  green  spo- 
ken of  by  Williams,  I  am  unable  to  stale. 

JVopAtAoiuM  Color*. — The  beautiful  hydrocarbon,  naphthaline,  which 
has  yielded  such  a  long  cat^^ry  of  substances  to  the  chemist,  up  to  tha 
present  time  has  yielded  nothing  of  practical  importance  to  the  dyer. 
From  it  the  following  colored  derivatives  have  been  obtained — namely, 
chloroxynapbthalic  acid,  percblorozynaphthalic  acid,  oarminaphtba,  ni- 
naphtbalamine,  nitroeonaphtbaline,  and  oaphtharaenn. 

Chioroxynaphlhalic  am  JPerchhroxyw^htAalie  Acidt. — ^Theae  aotda 
were  discovered  by  Laurent.  They  are  produced  by  digesting  their  ohlo- 
rids — namely,  the  ohlorid  of  chloroxynaphthyle  and  the  chlorid  of  pei> 
ohloroiyQaphthyle — with  an  alcoholic  solution  of  hydrate  of  potassa. 
Thay  appear  to  be  very  difficult  substances  to  obtain  in  quantity.  I  have 
not  obtained  satis&ctory  results  whan  endeavoring  to  prepare  them. 
They  have  the  formula  C,o(HjCl)03,  and  C,o(HCI,105,  respectively. 
Tbey  are  regarded  with  great  interest,  as  being  very  closely  allied  with 
alizarine,  the  coloring  matter  of  madder ;  in  fact  they  are  viewed  as 
diloraliiaric  add.  That  hypothesis  is  based  upon  the  idea  of  alicarine 
having  tha  formula  C,oHgO,;  but  it  happens,  ve^  unfortunately  f<» 
this  theory,  that  the  formula  of  alizarine  itself  is  siill  a  disputed  point 
Chloroxynnphthalic  acid  is  of  a  yellow  color.    It  is  insoluble  in  water, 
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and  difficultly  soluble  in  boiting  alix&ol  or  «tlier ;  but  it  diaiolvM  in  eoo- 
oeatrated  sulphuric  acid.  This  add  is  '«  very  sensitive  test  (br  «l^«H*iii, 
being  chftaged  to  an  orange-red  hy  them.  This  may  be  shown  bj  moiat- 
ening  p&per  with  a  weak  alcoholic  solution  of  this  add,  diyiug  it,  and 
then  expoeing  it  to  ammoniacal  vapors.  This  will  causa  it  to  aaaume  ■ 
red  eolor. 

The  chlorozyDaphtbalatea  are  deecribed  as  possessing  great  beko^, 
and  are  of  yellow,  orange,  or  orimson  oolcrs.  The  potassium  salt  is  of  a 
red  crimson  color,  and  slightly  soluble  in  water;  the  barium  aalt  ctystal- 
llzes  in  silky  needles,  having  a  golden  reflection.  The  strontium,  calcinm, 
aluminum,  and  lead  salts  are  of  an  orange  color;  the  cadmium  salt  >a  a 
vermillion-colored  precipitate  ;  the  copper  and  cobalt  salla  ar«  crimaon  ; 
and  the  mercury  salt  is  of  a  red-brown  color.  I  once  dyed  scHne  silk 
with  a  small  quantity  of  cblorozynaphthalata  of  ammonia,  which  I 
prepared,  and  found  it  to  produce  a  good  golden-yellow  color,  of  great 
stability  under  the  influence  of  light.  Perchlorozynaphthalic  add  is  » 
yellow,  crystalline  body,  insoluble  in  water,  but  soluble  in  alcohol  and 
ether.  With  potaah  or  ammonium,  it  forms  insoluble  salta  of  red  or 
crimson  color,  of  great  beauty. 

CiwwnapklMa, — This  coloring  matter  was  also  discovered  by  lAurent 
It  is  obtained  by  heatjng  naphthaline  with  a  solution  at  bichromate  of 
potassa,  and  then  adding  sulphuric  or  hydrochloric  acid.  It  is  described 
as  a  fine  red  substance,  soluble  in  alkalies,  but  precipitated  from  its  alka- 
line solutions  by  means  of  adds.  I  have  never  obtained  Uiid  {m>dDet 
when  oiydiiing  naphthaline. 

Ninaphthalamim. — Ninaph  thai  amine  is  a  name  which  has  been  given 
to  a  remarkable  base  wbi<ui  was  noticed  by  Laurent  and  Zinin ;  but 
nothing  was  known  of  its  nature  until  re-subjected  to  inveatigation  by 
Hr.  Wood,  who  has  both  described  and  analyzed  it,  and  some  of  its  salts, 
lu  formula  is  C,g(H,NO)N,  or  naphthalamine,  in  which  H  is  replac«d 
by  NO.  Mr.  Wood  preparea  this  base  in  the  following  manner : — Snl- 
pburetted  hydrogen  is  to  be  passed  through  a  boiling  solu^on  of  dinitro- 
naphthaline  in  weak  alcoholic  ammonia  until  nearly  all  the  alcohol  has 
distilled  o£^  whidi  operation  should  occupy  two  or  three  bouts.  The 
reudue  is  then  to  be  boiled  vrith  dilute  sulphuric  add,  and  filtered,  ne 
filtral«,on  cooling,  deposits  an  impure  sulphate  of  ninaphthalamine  in  the 
form  of  brownish  crystals,  which  are  purified  by  recryBtalliiatton  in  water 
two  or  three  times.  I  have  found  when  crystallidng  this  salt,  that  it  is 
beat  to  use  water  acidulated  with  sulphuric  acid.  When  pure,  this  snl- 
phate  has  to  be  deoompoaed  with  ammonia,  and  the  resulting  predpilate 
of  ninaphthalamine  washed  with  water.  Thus  obtained,  ninapbthalamine 
appears  as  a  bright  red-colored  crystalline  precipitate,  which,  when  riewed 
nnder  a  lens,  appears  as  beautiful  needles.  It  is  very  soluble  in  alcohd, 
produdng  a  solution,  which,  when  dilute,  is  of  an  orange  color  slightly 
tinged  with  brown,  not  nearly  so  pure  in  color  as  that  of  nitropbenylene- 
diamine.  It  is  slightly  soluble  in  water,  and  possesses  the  power  of  dye- 
ing silk  with  a  color  somewhat  similar  to  that  of  ordinary  annata.  With 
acids,  it  produces  colorlees  salts.  Its  formula  is  the  same  at  that  of  nitro- 
80-nsphthaline,  though  it  possesses  very  different  properties.  As  a  dyeing 
agen^  I  do  not  tbinlt  it  would  be  tS  any  value,  even  if  it  conid  be  tit- 
tained  cheaply. 
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jntnMO-napAMo/tM. — ^Tbia  pecaliar  body  it »  prodnot  of  the  aotioa  ol 
nitrous  Kcid  on  n aphtha) Mnine.  It  ta  prepared  \>y  mixing  a  tolntioa  oS 
bydroohlorate  of  naphthaldniine  with  nitrate  of  potaasa.  From  thia 
miiture  it  separatea  as  A  reddieh-browD  predpitata.  This,  when  washed 
with  water  on  a  filter  and  then  dried,  is  disaolvad  in  alcohol,  filtered  and 
evaporated  to  dryness  on  the  wftCer-bath,  Thus  prepared,  it  is  a  crystal- 
line, dark-colored  lubstBDce,  having  a  greenish-metal  lie  refiection.  It  ia 
soluble  in  alcohol,  and  also  in  bensole,  forming  orange-red  solnttooa. 
When  acids  are  added  to  an  alcoholic  solution  of  oitroeo-napbthaline,  it 
immediately  assumes  a  most  beautiful  violet  color,  as  fine  as  any  anrtine 
purple.  Alkalies  restore  it  to  its  original  color.  Silk  may  be  dyed  & 
beautiful  purple  shade  with  this  substance,  provided  a  certain  quantity  of 
hydrochloric  acid,  or  sulphuric  acid,  be  present.  But  what  is  most  unfor- 
tunate is,  that  when  the  silk  thus  dyed  is  rinsed  in  water,  the  color  imme- 
diately passes  back  to  thu  of  the  pure  nitroeo-napbthaline,  and  also  that 
the  amount  of  acid  required  to  keep  up  the  purple  shade,  if  left  in  the 
silk,  rots  it  in  a  few  days.  Could  this  purple  be  fixed,  nitroso-napbtfa aline 
would  be  a  cheap  and  most  useful  dye.  I  have  endeavored  to  produce 
the  Bulpho-Bcid  of  nitroso-napfath aline,  thinking  that  if  such  a  compound 
could  be  obtained,  it  would  possess  s  purple  cdor  because  it  would  be  an 
acid  itself.  But,  although  sulphuric  acid  does  dissolve  it,  forming  a  blue 
solution,  yet  no  combination  takes  place.  I  also  endeavored  to  produce 
this  desired  result  by  treating  sulpho-naphtbalamio  acid  with  nitrous  acid, 
but  obtained  only  nitroeo-napbthaline,  the  acid  of  the  sulpbo-Daph thala- 
mic acid  having,  apparently,  separated. 

Jft^tkameia. — Piria  observed  that  naph  thai  amine  and  its  salts  pn> 
duced  blue  precipitates,  afterwards  becoming  purple,  when  brought  in  coiT' 
tact  with  perchlorid  or  iron,  terchlorid  of  gold,  nitrate  of  silver,  and  other 
oiydizing  agents.  This  product  of  oiydalion,  be  terms  naphthameia. 
It  is  prepared  by  adding  a  solution  of  perchlorid  of  iron  to  a  solution  of 
faydrochlorale  of  naphthomeiu.  Tbts  miiture  grttdnally  changes  and 
becomes  blue,  and  after  the  lapse  of  a  short  time  deposits  a  blue  precipi- 
tate. This,  when  separated  by  means  of  a  filter,  is  washed  with  water, 
which  causes  it  to  change  in  color  until  of  a  reddish-brown  purple.  The 
filtrate  from  this  substance  contains  protocblorid  of  iron,  and,  according 
to  Piria,  chlorid  c^  ammonium.  Naphtbamein,  when  heated,  fusee  and 
decomposes,  leaving  a  residue  of  charcoal  behind.  It  is  insoluble  in 
water,  sparingly  soluble  in  alcohol,  but  more  soluble  in  ether.  It  forms  a 
blue  solution  with  concentrated  snlphnrie  acid,  and  is  repreoipitated  froiD 
it  by  water.  It  dissolves  in  concentrated  acetic  acid  with  a  pnvple  color, 
and  is  not  precipitated  from  this  solution  by  means  of  water.  Silk  and 
cotton  may  be  dyed  with  it,  but  the  color  of  this  compound  is  so  inferior 
aa  to  render  it  uselas  as  a  dyeing  agent. 

Tar  Bed. — This  coloring  matt^  wm  discovered  by  Mr.  Clifl,  of  Man- 
chester, in  lafiS.  It  is  obtained  by  exposing  a  mixture  of  the  more  vola- 
tile parts  of  the  basic  oils  of  coal-tar  and  nypoohlorite  of  lime  to  the 
air  for  about  three  weeks.  Of  the  pare  coloring  matter  I  know  nothinjf, 
except  that,  with  tannin,  it  forms  an  insoluble,  or  difficultly-soluble,  sub- 
stance. With  difiiarent  mordants,  it  yields  different  colon.  It  seenu 
probable  that  this  coloring  nutter  is  derived  from  pyrrole. 
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.^suIiM.— -Thia  ml«taiioe,  which  is  a  be&ntiful  bine  dye,  hM  been  intro- 
duced widiin  the  Uat  ux  months.  It  was  diacovered  by  UH.  GninoD, 
Marnas,  and  Bonoey,  of  Lyons,  who  keep  the  prooees  for  its  prepttnUkn 
a  MCTct.  It  is  obtained  from  coal-tar,  bat  from  wbioh  vi  its  numemmi 
deriTstiTea  is  not  known.  This  coloring  matter  is  a  brittle,  tmcrystalliaa- 
ble  body,  pooseasiDg;  a  coppery,  metallic  reflection.  It  is  vety  difficultly 
soluble  in  water,  bat  soluble  in  alcohol,  producing  a  magnificent  bine  ao- 
lution,  having  but  a  slight  tinge  of  red.  With  concentrated  snlphnric 
acid  it  forms  a  blood'red  liquid,  which,  when  soared  into  an  exceaa  of 
water,  precipitates  the  coloring  matter  unchangeo.  Dilute  at^da  have  so 
flfiisct  upon  aioline.  Its  alcoholic  solution,  when  mixed  with  an  alcoholic 
solution  of  hydrate  of  potasaa,  also  changes  to  a  dull-red  color.  Hii^ 
when  diluted  with  water,  forms  a  purple  liquid,  which  is  gradnally  re- 
stored to  its  original  blue  color  by  hydrochloric  acid.  With  ezocfls  of 
ammonia,  the  solutions  of  azuline  change  to  a  reddish-purple  color.  This 
ammoniacal  solution,  when  treated  with  sulphid  of  ammonium,  gradually 
assumes  a  dull,  yellowish-brown  color.  Iodine  destroys  the  color  of  aao- 
line.  In  color,  it  is  not  quite  so  fine  as  chinoline  blue,  though  far  supe- 
rior to  Prussian  blue. 

[The  remarks  of  Mr.  Ferkin  on  the  methods  of  applying  coal-tar  ooloia 
in  the  arts  of  dyeing  and  c&lioo  printing  we  omit,  as  all  who  are  inter- 
ested in  the  methods  will  seek  fuller  details  in  the  dye-house. — Ene.] 

Appliealion  of  NitrotonaphlKaliat. — If  cloth  is  printed  with  a  thick- 
ened solution  of  a  salt  of  naphthalamine,  dried,  and  then  passed  through 
a  solution  of  nitrate  of  potassa,  nitroBonaphthaline  will  rapidly  m^ 
its  appearance  as  a  reddish-orange  color;  out,  unfortunately,  the  color 
thus  obtained  will  not  well  resist  the  action  of  soap. 

Of  the  oumerous  coloring  matters  of  whioh  I  hare  briefly  spoken,  there 
ate  only  fonr  that  are  at  present  employed  by  the  dyer  and  printer,  namely, 
■mline  purple,  fuchsioe,  picric  acid,  uid  aiuline ;  but  I  think  it  probable 
that  others  of  them  will  soon  be  introduced,  such  as  the  bleu  de  Paris; 
and  nitrophenylene  diamine  might  be  used  for  silk-dyeing,  u  its  color  is 
good  and  it  stands  the  action  of  light  well.  Unfortunately,  the  chiaoline 
colon,  ihongh  very  beautiful,  are  meet  fugitive.  There  has  been  an  en- 
deavor to  introduce  the  chinoline  blue  of  Tate ;  but,  althoagh  a  consider^ 
able  quantity  of  silk  was  dyed  with  it  at  first,  it  is  now  scarcely  used, 
because,  when  expoeed  to  the  sun  for  two  or  three  hours,  the  dyed  silk 
becomee  bleached.  Aniline  purple  resists  the  light  best.  Fuchsne  and 
alpha  aniline  purple  soon  fade,  especially  when  on  cotton.  Azuline  and 
bleu  de  Paris  are  not  easily  acted  upon  by  light  when  on  silk. 

When  the  coloring  matters  of  coal-tar  were  first  introduced,  there  wva 
a  great  fear  that  the  workmen  engaged  in  their  manu&cture  would  snfier 
in  health.  All  I  can  say  is  that,  during  the  few  yean  I  have  had  to  do 
with  this  branch  of  manu&cture,  there  has  not  been  a  nngle  case  <rf 
illneas  among  the  workmen  that  has  been  produced  by  any  operations 
carried  on  for  the  production  of  aniline  purple. 

{Note. — To  the  reader  desirous  of  consulting  a  more  detailed  accoant 
of  "the  Col<»ing  Matten  derived  from  Coal-Tar"  than  is  contained  in 
Mr.  Perkin's  instractire  lecture,  we  would  ctmimend  a  series  61  papeni 
Sw  la  Pr^nratiOK  dt*  matieni  eolomUea  art^fidtUn,  by  Pro£  £iiul« 
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Kop^,  whi^  hsra  been  poblwhed  during  the  pact  jear  m  QneaiMrille'i 
MoniUur  Seientifiqu»,  Not  only  do  thew  KKicles  furnish  to  the  profesaad 
ohemiflt  ■  complete  bistorical  and  critical  account  of  the  aubject,  but  they 
also  coDtaia  a  fiill  disciusion  of  iti  technical  details.  Since  the  very 
completenesi  of  Eopp's  mcmoira  miut  neceMarily  preclude  the  idea  of 
transcribing  them  to  our  pages,  we  would  here  once  for  all  call  atteotion 
to  their  excellence.] 

11.  Blatt  for  Laboratory  use. — Dr.  H.  Sfbidskl  haa  devised  a  com' 
binatioD  of  the  Catalan- trompe  and  Uaugham's  burner  which  appears  to 
merit  the  attention  of  all  chemists  who  have  at  command  an  abundant 
anppty  of  falling  water  and  street  gas. 


inpply 
The 


uthor  specially  insists  upon  an  apparatm  intended  as  a  substitute 
a  mouth  blowpipe,  but  remarks  that  it  may  be  modified  so 


for  the  o 

that  it  can  serve  to  heat  crucibles,  for  the  fusion  of  silicates,  etc 

In  fig.  1  the  Gock  x  controls  the  supply  of  water  fatiing  down  the 
tube/in  which  it  mixes  with 
air  drawn  in  through  the  side 
tube  m.  The  tube  /  should  ' 
be  from  1  to  Ij-  metres  long 
[1  metre^39'3T  inches]  and 
from  6  to  8  millimetres  wide, 
the  syphon  ff  beiug  of  similar 
diameter.  The  capacity  of 
the  flask  A  is  about  1  litre  [1 
quart^ll*  litre];  it  must 
M  provided  with  tightly  fit- 
ting corks.  Water  being  al- 
lowed to  flow  by  opening  Ihe 
cock  X,  a  mixture  of  air  aud 
water  reaches  the  flask  A  in 
which  separation  occurs,  the 
water  flowing  ont  through  the 
ayphon  y  while  air  is  forced 
out  of  the  tube  k  by  the  pres- 
BUre  of  the  new  portions  of 
water  and  wr  arnving  by  /■ 
The  current  of  air  flowing 
through  k  is  conducted  to  the 
centre  of  a  flame  of  street 
gas  burning,  at  p,  from  the 
opening  cnf  a  Maugham's 
burner. 

The  arrangement  of  the  burner  may  be  s 
Tlie  gas  enters  at  r,  the  air  at  o. 

The  oonical  tip  p  of  the  external  tabe  is  of  platinum  foil,  but  the  other 
portions  are  of  glass,  including  the  interior  lube  which  is  fastened  to  the 
other  by  means  of  a  cork.  Special  care  n  necessary  in  flnishing  the  tip 
since  the  beauty  and  rt^lar  form  of  the  flame  depends  upon  the  unifbrm- 
ity  of  the  fine  opening. 

Am.  Jona  Sol— Baooim  Snuas,  Tes>  TXITT.  Ko  90^— Hor^  IML 
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I  more  clearly  in  flg,  2. 
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Hw  MDOtint  of  water  to  be  employed  depeods  of  cooiw  npon  tmam- 
■tuioM.    With  an  apparattu  of  the  given  dimenaioiu  from  3C  to  10  Ihrn 


of  it  wen  nwd  according  a*  tbe  flame  was  of  moderate  aite,  or  tbe  app*- 
rattu  driven  to  its  utmost  capacity. — (Poggendorff'a  Annakn,  czii,  S84). 

PnOToaKATHI.— 

12.  A  rapid  Cnllodim.—Tho  "Photogrttphic  Notes"  pobliabea  Ifaefi^ 
lowing  furraula  for  a  collodion  ten  times  mora  rapid  thiia  ordinary  collodi- 
OD,  which  ia  copied  without  comment  in  the  Mooitenr  de  la  Fhotographie, 

Plain  collodion,  •  -  -  30  grammea. 

Acetate  of  soda,    ....        0-260     " 
lodid  of  cadmium,      ...  0-280    " 

This  formula  we  have  carefully  tried  and  in  our  hands  it  proved  abso- 
lutely worthless.  x.  i. 

13.  A  rajnd  dry  pnceu. — Le  Honiteur  de  la  Pbotographie  for  Augnst 
gives  a  formula  of  Ur.  Roman  de  Wesserling  modi^iog  TauptnoCt  pro- 
eeu  and  giving  a  dry  collodion  process  as  rapid  as  toe  wet  procesa. 

It  is  essential  to  have  a  gun-cotton  which  givn  a  transparent  collodion, 

and  one  also  which  is  able  to  resist  the  repealed  washings.     The  collodion 

must  be  neutral.     The  ether  ought  to  be  sp,  gr.  0*782  and  should  not 

redden  litmus  paper,  even  after  long  immersion. 

For  landscapes,  and  copying,  a  thick  collodion  is  first  made  as  follows — 

1*5  gramme  gun-cotton. 

90  cubic  centimeters  ether  sp.  gr.  0*732. 

10     "  "  alcohol  95  per  ct 

Of  this  thick  collodion  take  40  parts  and  add 

3S  paru  ether,  sp.  gr.  0-782. 

2S     "     alcohol  95  per  ot  containing 

O*2S0  grammes  iodid  of  ammonium. 

0-250         "  "         cadmium. 

For  portraita  the  formula  is  varied,  vix. — 
1  gramme  gun-cotton. 

90  parts  sul^.  ether  sp.  gr.  0-783. 

10     "     alcohol  96  per  ct 
Carefully  filter  the  collodion,  then  Uke 

BO  parts  of  this  thick  collodion, 

SS    "    alcohol  containing  S  per  ct  iodid  of  cadmium. 

10       "  "  "  "  brOtnid  of  «M<niiniii 

15     "     ether  rp.  gr.  0-73J. 
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Tha  MmitiEin^  batb  ia 

6  gr&mmea  pure  nitrata  of  tilrer 
100         "  "     water. 

AlbDmenize  with 

110         gnunmw  ntbumen, 
60  "         «aC«r. 

*060        "        iodid  of  ammoniuin. 
•026        "        bromid  of  KimnoniDin, 
Bhortly  before  «xpo«ag  the  plate  it  is  again  Bemltiud  id  a  bath  com- 
poaedof — 

8  grammea  pure  nitrat«  of  siiTer. 
8         "        glauial  acetic  add. 
lOO  MDtimetera  pure  water. 
It  IB  afksrwarda  (lowly  dipped  io  freah  water  and  aet  up  in  a  dark  plao* 
to  drr. 

After  expoanre  derelop  hj  a  batb  of— 
100     grammea  water. 
O-S         "         pjrogallio  acid. 
10  **        aoetic  add. 

Thii  derdoping  bath  ahould  be  heated  to  120*  Fah.  StreogtbeD  bj 
lo-darelopment  with  pjrogallio  acid,    fix  aa  uanaL  i.  x. 

U.  OEOLOOr. 

1.  OnthtTaeonicSi/iUtnofDr.&nvttm;  by  T.  Stirrt  Hukt.MA., 
F.R.S. — Dr.  EromoM  while  eogaged  in  the  turvej  of  a  part  of  the  State 
of  New  York,  recognixed  the  exi»tence  of  a  Mriei  of  ledinientary  rouka, 
which  he  deacrtbed  under  the  name  of  the  Taooaic  system,  and  regMrded  aa 
older  than  those  supposed  by  bis  colleflgues  to  represent  the  Siluriim  series. 
A  similar  view  had  been  muintained  bv  Eaton,  but  was  rejected  by  most 
of  ihe  Ameri ran  geologists,  who  np  to  this  time  have  regarded  tlieseTflconio 
rocks  of  Emmons  as  belonging  to  the  Lower  Silurian  series  In  1 844  Dr. 
Emmons  described  certain  fossils  from  these  rocks,  which  he  supposed  to 
be  new  and  to  distinguish  wbnt  he  called  the  Taconic  system,  regarded 
by  bim  as  the  true  paltsoioic  base.  In  1B46  Mr.  Barrande  dincorered  in 
Bohemia,  beneath  the  horizon  of  the  hitherto  recognised  Silurian  fouits, 
a  new  and  extensive  fauna  in  what  he  designated  the  Primordial  Zone. 
The  fosaita  described  by  Dr.  Emmons  consisted,  besides  some  imperfect 
trilobites,  of  a  few  graptolites,  mistaken  by  him  for  fucoids,  aud  several 
very  doubtful  forms  which  are  valueless  for  the  purpose  of  determination. 
According  to  Dr.  Emmons  tins  system,  which  he  divides  into  an  upper 
and  lower  portion,  has  a  thickness  of  30,000  feet,  and  extends  througnout 
the  whole  Appalachian  chain.  He  has  described  it  aa  composed  in 
ascending  order  o^  1.  Granular  quarts.  2.  The  Stockbridge  limestone^ 
3.  Hagnesian  slates.  4.  Sparry  limestone.  S.  Roofing  slates  (grapto- 
litic).  6.  Silicious  conglomerate.  7.  Taconic  slates.  6.  Black  slates. 
This  is  not  their  apparent  order  of  superposition,  but  Dr.  Emmons  coo- 
oeives  that  the  whole  series  has  been  inverted  since  its  deposition.  In  fact 
the  schistose  strata  6, 0,  7  and  8,  pass  successively  beneath  the  magnesian 
lUtai  and  limestones,  which  in  their  turn  are  overlaid  to  the  east  by  the 
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Oreen  Uountaln  ^«us.  This  Utter  formatioD  Dr.  Emmoot  regarda  m  a 
primitive  uoic  rock,  npon  wbidi  were  sucoessi*«ly  depoaited  the  memben 
of  tlie  Taoauic  ayslem,  commencing  with  the  qasrLci(«,  vhich  forms  itt 
base,  aod  crowned  b;  the  black  and  Tsconic  slates,  which  are  now,  fnm 
an  imtneoM  overturn,  placed  at  the  bottom  of  the  series,  while  the  andeut 
gatm  lies  at  the  top.  It  is  hardly  necessary  to  say  that  thn  anppositioo 
IS  wholly  unwarranted  by  the  fitcta.  In  a  paper  on  American  geology 
already  cited  we  have  shown  that  the  apparent  succession  of  the  rocks  at 
the  Quebec  group  is  the  true  one.  Ilie  black  slates  are  really  at  its  base 
and  successively  overlaid  by  the  conglomerates,  rooSng  slates,  iimestoMS 
and  quartzites,  and  the  gneiss  is  a  newer  rock,  being  no  other  than  the  Sil- 
lery  sandstone  in  an  altered  condition,  and  as  we  have  there  shewn,  entirely 
distinct  from  the  Laurentian  gneiss.  Mr.  Emmons  has  fallen  into  an 
«rror,  similar  to  that  of  Prof.  Nichol  with  regard  to  tbe  gneina  of  tb« 
Scottish  Highlands,  so  well  refuted  by  Murchison,  Bamsay  and  Harknens 
and  has  consequently  been  driven,  in  order  to  explain  the  structure  of  the 
Green  Mts.  to  admit  not  merely  an  upthrow  with  Nichol,  but  a  complete 
overturn  of  the  whole  palseozoio  series  in  question.  As  to  the  geological 
age  of  this  series,  Dr.  Emmons  muntains  that  his  Taconic  system  occupisa 
a  position  inferior  to  the  Champlaia  division  of  the  New  York  sysum, 
and  is  consequently  beneath  the  Lower  Silurian  system  of  Murcfaisoa. 
As  we  have  before  shown,  however,  the  fossib  of  the  Quebec  group  show  it 
to  be  the  palteontological  equivalent  of  the  Calciferous  sandrock.  The 
Btockbridge  and  sparry  limestones,  with  their  accompanying  dates  (ex- 
cepting only  1  and  8,)  we  conceive  to  be  no  other  than  the  Quebec  group, 
of  which  they  have  both  the  stratigraphical  position  and  the  lithological 
characters.  Dr,  Emmons  has  maintained  that  limestones  of  tbe  age  of 
the  Caleifarous  are  found  overlying  the  black  slates,  and  has  appealed  to 
this  in  proof  of  the  antiquity  of  the  whole  series,  of  which  he  imagined 
these  slates  to  form  the  summit,  but  inasmuch  as  these  slates  are  really 
older  than  the  Quebec  or  Calciferous  strata,  his  argument  falls  to  tfas 
ground,  Mr.  Billings  has  lately  found  ConoetphalUa  in  the  red  aand- 
rock  of  Highgate,  Vermont,  which  is  supposed  to  overlie  tbe  black 
slates  in  questiwi.  As  this  primordial  genus  occurs  also  in  the  Potsdam 
iandstooe  of  Lake  Cbamplaui,  tbe  question  arises  whether  theee  elat«a  an 
palteontologically  distinct  &om  the  Potsdam,  or  are  only  its  deep  sea 
equit'alent,  sustaining  to  tbe  littoral  formation  of  quartzose  sandetoDe  on 
Lake  Champlaia,  the  same  relation  as  the  great  Quebec  group  does  to  tbe 
Calciferous  sandrock  of  the  New  York  geologists.  Dr.  Emmons  claima 
that  the  whole  of  his  Taconic  system  is  inferior  to  tbe  Potsdam  sandstone, 
wbicb  is  Ibeadmittedbase^/theChanplain  division,  but  we  have  already 
ahown  that  the  whole  of  his  system,  with  t^e  probable  eiception  of  tbeae 
alates,  is  of  the  age  of  the  Calciferous  sandrock,  the  second  member  of 
that  division.*  Unless  llien  these  lower  biack  slates  contain  a  fauna  dia- 
4inct  from  and  older  than  that  of  the  Potsdam  sandstone,  there  remains 
absolutely  nothing  of  the  Taeonic  system  which  Dr.  Emmons  pJaoad 
below  the  base  of  the  Champlain  division,  that  is  to  say,  below  the  Pota- 
dam  sandstone.  If^  however,  as  is  probable,  these  slates  contain  a  fauna 
distinct  from  the  Potsdam,  tbey  might  be  retained  under  the  name  of  the 

•  Tliis  Journal,  Utj,  ISSl,  p.  401. 
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Tseonio  fonuUon,  u  a  loner  member  of  the  PHmordi&l  Zone,  to  which 
the  PoUd&m  sandetooe  uDqneationablj  l>eIoijgi. 

.  Thwe  lower  lUtea  in  Oeor^s,  Vt,  have  aa  already  remarked,  furni»h«d 
oerlain  trilobitea  of  primordial  type  which  Mr.  Jamea  Hall  ha*  deacribed 
uader  the  name  of  OUmtt  Vermontarta  and  Olenut  Thompmni,  though 
they  are  proviaionally  referred  by  Barrande  to  the  genua  Paradoxidu.  In 
the  meantime  the  only  tjilobite  aa  yet  met  with  in  the  typical  Potadam 
undUone  of  this  r^on,  which  is  rarely  fuBailiferouB,  is  ConoctphaliUa.* 
A.collectian  of  foaaiU  recently  made  by  Mr.  Jamee  RiuhardsoD  in  exploring 
the  Btraita  of  Beiliale  for  the  Geological  Burrey  of  Canada,  fortunately 
furniahea  the  means  of  determining  the  relations  of  the  trilobitea  deacribed 
by  Mr.  Hall.  On  the  north  side  of  the  Straits  he  funnd  repoeing  on  the 
Ulurentian  rocla  a  ooarae  reddish  sandstone  holding  Seolilkus  like  that 
from  the  Primal  sandstone  of  Pennsylvania.  Beating  upon  this,  and  dip- 
ping gentry  aouthward,  is  a  limeelone  in  which  occnr  ooth  OUrutt  Thomp- 
Moni  and  0.  Vermonlatia,  with  what  appears  to  be  an  Ariotttllut,  beside* 
Obolut,  Capultu,  and  a  iai^e  spirally  marked  coral  resembling  Zaphrm- 
tit.  These  rocks,  which  evidently  represent  the  Primordial  Zone,  are 
overlaid  by  others  containing  the  characteristic  fossils  of  the  Calciferoua 
aandrock  and  the  compound  graptolites  of  the  Quebec  group.  These 
primordial  trilobitea  then  orerlie  the  sandstone  with  Seolitkut,  oat  as  we 
nave  elsewhere  observed,  that  species  appears  unlike  the  Seolithui  from 
tlie  Potsdam  of  Lake  Ghamplain,  and  should  not  be  too  much  reTied 
upon  for  fixing  the  geolodcaf  age  of  this  formation.  It  is  not  improba- 
ble that  the  true  equivalent  of  the  Cono^ephalitea  and  Lingula  sand- 
stonee  of  Lake  Charoplain  will  be  fonnd  in  some  of  the  strata  above  the 
Olenus  beds  of  Bellisle. 

We  have  seen  that  Emmons,  guided  by  a  false  notion  of  the  age  of  the 
Green  Mountain  gndas  which  led  him  to  admit  an  inversion  of  the  whole 
series,  placed  the  shales  which  form  a  portion  of  the  Primordial  Zone  high 
in  the  second  fauna,  above  the  whole  Quebec  group.  On  an  entirely  dif- 
ferent ground,  Hall  assigned  the  shale  containing  Olenut — two  species  of 
which  genus  he  describol  in  1847  in  the  lat  Vol.  of  the  Paleontology  of 
New  York, — to  the  Hudson  group.  In  this,  as  Barrande  shows,  Mr.  Hall 
felt  himself  justified  by  the  authority  of  Hisinger,  who  in  his  great  work 
on  the  fossils  of  Ejweden,  Ltthma  Stueica,  1837,  givee  the  succession  of 
palteozoio  rocks  in  Sweden  as  follows  in  ascending  order ;  1.  Fucoidal 
sandstone;  2.  Orthoceratite  limestone;  3.  Alum  slates  with  OUnlitj 
4.  Argillaceous  slates  with  graptolites,  etc 

The  Oltnut  slates,  said  by  Hisinger  to  overlie  the  orthoceratite  lime- 
stone, (corresponding  to  the  Trenton,)  Mr.  Hall  unhesitatingly  regarded  as 
the  equivalents  of  the  Hudson  group,  in  which  Olenut  was  to  be  looked 
for  as  a  characteristic  fossil,  and  hence  the  strata  containing  these  trilobitea 
were,  on  the  authority  of  Hisinger,  regarded  as  belonging  to  the  summit 
of  the  second  fauna.  In  reality  however  this  order  assigned  by  Hisinger 
to  the  formations  of  Sweden  is  false,  siooe  the  alum  slate  with  Oienju  lie* 

*  Hr.  Barranda  nttn  to  three  apeciei  ot  DiktllottpMiu  indkatoil  by  Dr.  Bigtbj 
ai  occurring  in  the  Potsdam  of  Sew  Yorh.  It  trill  be  Ken  by  referring  to  liii  ms- 
moir  (Quar.  Jour.  OsoL  3oe.  1868,  p.  S39,  compared  with  p.  420.)  that  Dr.  B.  tlluJes 
colj  to  the  «Tl^^«.n-a  of  thcsa  spsciei  aa  described  by  Owen  in  tbia  MbslMippi  vsUej. 
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bol<lw,  and  tlie  (^ptolittc  slito  above  Ui«  orthoceratite  limeatiXM.  Thii 
error  of  Hisioger  it  tb«  more  strange  siace  he  had  long  before,  aa  Bamuide 
■howt,  iodioaied  the  true  auooeasion  of  theea  rocka,  and  it  ia'perfaapt  k  mia- 
take  of  the  copyiat  or  printer;  it  is  the  more  to  be  regretted  aa  hi* 
anthorit;  had  cauaed  it  to  be  adopted  by  Mr.  Hall  >□  America.  (Otol.  ef 
Lakt  Suptrim-,  Foiitr  and  IDUAwy,  II,  pp.  2S8-318.)  The  alaiD  alaie 
with  the  underlying  aandttone  repreaenta  in  Sweden  the  ptimordia)  aone. 

To  Dr.  Bmmona  nodoubtedly  belong*  the  merit  of  having  reoognixd 
for  the  fiiat  time  the  trilobitea  which  are  known  to  belong  to  the  primor- 
dial zone,  althoQgh  fcQta  inoorreot  notiona  of  atratigraphy  he  placed  the 
■latea  oontainiag  them  at  the  summit  of  the  seriet  of  rocks  to  which  he 
gave  the  name  of  the  Taconio  ayatera.  We  have  shoim  that  tho  true 
place  of  these  ahaJes  ia  at  the  base  of  the  aeriea,  and  that  the  remainder 
of  the  Taooaic  syUem  is  the  palnontological  eqnivf^eat  of  the  Caldleroaa 
aandrook;  it  ia  not  yet  oertain  whether  these  lower  shalea  with  a  primor- 
dial fauna  do  not  sustain  a  similar  relation  to  the  Potsdam  sandrtooe,  in 
which  oase  the  whole  of  the  Taoooio  system  would  be  the  equivalent  of 
the  two  lower  group*  of  the  Champlain  division.  It  yet  remaina  to  be 
aeen  whether  Dr.  Ekamons  can  retain  from  the  wreck  of  hia  system,  tb* 
lowM-  slates  as  a  Taoouic  formation  older  than  the  Potadam  sandatone  of 
Lake  Champlain,  and  subordinate  to  the  Primordial  Zone,  whose  foasila 
he  was  the  first  to  recoj^iie. 

2.  CSmfriAuriont  lo  Palaonloioffy,  being  Descriptions  of  New  Speaea 
of  Fossils  from  the  Upper  Helderberg,  Hamilton  and  Chemung  Gronpa, 
Albany.  August  and  September,  1S61,  8vo.  pp.  84. — We  have  receivod 
this  vf^uable  paper  at  too  late  an  hour  for  critical  notice  in  our  preaent 
issue.  It  is,  as  the  Author  statea  in  a  prefatory  note,  "A  Continuatioo 
of  Appendix  C  of  the  Fourteenth  Annual  Keport  of  the  R^enta  of  the 
State  Cabinet,  published  July,  1801,  and  contains  descriptions  of  Dew 
species  of  Oabtsbopooa,  Cbphslopooa  and  Crdbtaoxa,  with  notioea  of 
some  of  the  species  before  described  from  the  same  strata." 

"The  first  twenty-four  pwes  were  published  and  distributed  in  August, 
and  the  remaining  portion  is  published  in  September  according  to  the 
imprint  at  the  bottom  of  each  page.  The  entire  paper,  with  illustrationa, 
will  be  republished  in  the  Fifteenth  Annual  Report  of  the  Kegenta  of  the 
Stale  Cabinet;  and  the  Author  will  endeavor  to  furnish  those  who  may 
receive  the  sooompanying  pagea,  with  a  copy  of  die  illustrations  when 
published."  Juica  Haia. 

Albany,  Stpt,  1S61. 

This  is  as  it  should  be.  The  criticisms  we  took  the  liberty  to  make 
on  the  Thirteenth  Annual  Report  and  its  Falsontological  Supplement 

SM  this  Jour.,  [2]  zixi,  p.  292),  were  based  upon  the  want  of  preciaely 
it  definite  statement  of  datea  of  publication.  It  will  be  satisfactory  to 
all  naturalista  to  know  that  the  suggestion  has  been  met  so  promptly 
by  this  distiDguiahed  PalKontologisL  We  shall  take  another  oouasiuD  to 
discuss  the  contents  of  Prof.  Hali's  memoir,  as  well  aa  the  14th  Annual 
Report  of  the  Regents  of  State  Cabinet  The  first  twenty  p^es  of  tb« 
Appendix  C  in  which,  form  as  above  stated  a  part  of  Pro£  Hall's  Con- 
tributions. 
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1.  Symptu  i^a  QmrM  vf  Ltelvru  given  <U  Ihi  Jftiwum  ^Natural 
Sittory  (Parit),  in  1860;  bv  M.  leiDoiw  GiormoT  Saiht-Hiuiikx.* 

[The  followiDg  lynopiis,  althougb  by  no  means  new,  will  be  read  witb 
interest  at  the  present  time  in  connection  with  the  rooent  disctiwions  on 
the  origin  of  spedee,  especially  u  it  is  not  geoerallf  aoceasible  to  Ameri- 
can students.] 

ON    BPECUa. 

L  On  the  Animal  Siriei,  and  the  Paratlellie  Clam/ication. 

(1.)  The  various  loological  types  may  be  reduced  to  a  serial  or  pro- 
greasire  order. 

(2.)  The  principle  of  codrdination  of  the  series  resides  essentially,  not 
aa  was  vaguely  said  before  the  time  of  Lamarck  in  the  greater  or  leas 
ferftction  or  eompluvtion  of  orvaniation,  but  in  iu  divertijiealion, 
tpetialixation  and  etntralistation,  which  are  at  the  maximum  at  one  ex- 
tremity of  the  series,  at  the  minimum  at  the  other. 

Thus,  at  the  top,  the  beings  whose  apparatus,  organs,  and  tttsnes  are 
the  most  divertijiid,  whose  functions  are  the  most  tpeeialized,  whose  ot> 
ganism  is  the  most  centraiited :  at  the  bottom,  the  beings  whose  compo- 
sition is  the  most  homoffmtoui,  in  whom  the  functions  are  the  most  com- 
pletely confounded,  and  the  life,  in  some  sort  diffuitd. 

(3.)  In  the  animal  series,  sometimea  the  terms  succeed  each  other  at 
Tei7  close  internals,  occasiooally  eren,  without  sensible  interval;  soim- 
times  two  consecutive  series  remain  at  a  great  distance  from  each  other. 

The  series  is  then  neither  regular  nor  conMnuoiM. 

(4.)  Neither  is  it  timpU.  Often,  and  even  most  usuanr,  it  is  double, 
triple,  or  more  complei  still,  sucoeesiona  of  terms  mauifesUy  analogous 
being  found  in  two  or  several  groups  otherwise  distinct  ^ese  succes- 
sions of  analogous,  or  as  they  would  be  better  called,  homohgotu  terms 
in  different  groups,  are  what  we  havevamed  parallel  teriet. 

{5.)  Hence  arise  double  relations  which  it  is  important  to  know  and  to 
express.  Great  attention  has  always  been  paid  to  the  affinitiet  whidi 
unite  the  varitd  typet  comprised  in  the  fanw  ffnmp;  the  knowledge  of 
the  affinities  which  hind  logeiKer  the  homototfotu  typei  ezistisg  in  mfir- 
ent  ffroKpt,  is  not  less  necessary  to  the  rational  conception  of  the  swies 
and  to  the  expression  of  their  natural  connections. 

(6.)  This  expreMion,  it  has  seemed  to  us,  can  be  given  by  the  new 
system  of  classification,  known  as  the  parallellie  elawifiMtion,  or  classifi- 
cation by  parallel  terUe,  which  is  on  the  whole,  but  a  very  simple  im- 
provement on  the  system  UBually  employed. 

Suppose  a  group  n,  comprising  several  secondary  types  which  we  shall 
designate  by  the  letUrs  A,  B,  C,  J>,  S. 

Suppose  another  group  N,  holding  the  relations  with  the  first  which  we 
bave  jnst"  indicated,  that  is  to  say,  of  which  the  secondary  types  are 
homologous  to  the  preceding,  'We  shall  call  them,  to  express  at  onoe 
the  eontinued  difference  and  uie  homoli^,  a,  ft,  e,  d,  e. 

Suppose  a  third  group  m,  giving  nmilarly  a,  b,  e,  d,  e.  A  Gnuth  N, 
giving  A,  B,  C,  D,  K,  and  so  on. 

"  n«iHl«ted  for  this  Joomal  bj  a  lady. 
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It  it  ma<  ifett  that  the  eipr«B8ion  of  tbe  multiplied  reUtioiu,  exuthig 
between  all  these  terms  will  be  obtained,  if  on  the  one  band,  the  tenM 
of  each  serie*,  A,  S,  C,  &C,  a,  b,  e,  ^.,  follow  each  other  wiifaoot  tbe 
intercalation  of  any  foreign  term ;  and  on  the  other,  if  the  homologou 
terms  of  the  various  series,  A,  a,  a,  B,  &,  b,  he,  are  placed  in  appoaitkn 
to  each  other.  Tbe  parallellio  classification  satisfies  theae  two  oonditi«ni 
by  the  following  combination,  simple  enough  to  be  seized  at  a  glance : 


C  e  t  G 

J)  d  A  D 

£  e  6  E 

F  /  {  F* 

(?.)  There  exist,  so  to  speak,  parallelisDU  of  all  degrees.     Th«  speoiei 

of  one  and  the  same  gonus,  (be  genera  of  one  and  the  same  fotnily,  often 

form  parallel  series ;  it  is  sometimes  thus  (to  go  no  higher)  with  the 

classes  of  the  same  branch.     The  -rord  type,  just  now  employed,  inaj 

then  receive  any  given  value,  provided  tltst  by  fn-oup  is  understood  a 

division  of  the  degree  immediately  superior. 

Tbe  partdlellie  etaanficaivm  has  been,  for  eighteen  yean,  (in  1860) 
applied  Dv  varions  authors  to  the  greater  part  of  the  branchcB  of  Zo(d- 
ogy,  Anthropology,  Feratology  and  Botany. 


n.  Summary  of  Utmu  on  tht  qualion  o/tpeeUt. 

(I.)  The  characters  of  tpeeia  are  not  abtolutely  fixed,  ai  many  hare 
said,  still  less  indefinitely  varied,  as  others  have  maintained.  Th^  an 
fixed  for  each  species,  so  long  as  it  is  perpetuated  in  tbe  midst  of  the 
same  circumstances.  They  become  modified  if  tbe  snrronnding  circum- 
Blance  change. 

(2.)  In  tbe  latter  case,  tbe  new  characters  of  the  species  are,  ao  to 
speak,  the  rtiultant  of  two  contsary  forces ;  the  one  modi/yinff,  is  the 
influence  of  the  new  surrounding  circimistanoes ;  tbe  other  cowwrtwtwn 
of  the  type,  is  tbe  hereditary  tendency  to  reproduce  tbe  same  duuacten 
from  generation  to  generation. 

In  order  that  the  nwdifying  infiutnee  should  predominate,  in  a  TCiy 
marked  manner,  over  tbe  (xmttrva,tive  tendency,  it  is  neoesaary  then  that  a 
species  should  pass  from  the  circumstances  in  tbe  midst  of  which  it  was 
living,  into  a  new  and  very  difierent  totality  of  ciniumstances ;  that  it 
should  change,  as  has  been  said,  its  tvrrormding  viorld. 

(8.)  Hence  the  very  narrow  limits  of  tbe  varlatjons  observed  amongrt 
wild  animals. 

Hence  also  the  extreme  variability  of  domestic  animals, 

(4.)  Amongst  the  former,  species  remain  generally  in  the  places  and 
the  conditions  where  they  are  established,  or  remove  from  them  aa  little 
as  possible ;  for  their  organization  is  in  harmony  with  these  places  and 
conditions,  and  would  be  in  disagreement  with  other  surrounding  car- 
cumstancea, 

*  For  greater  nmplicilj  we  havG  hera  sopposed  tbe  four  seriee  equally  oztende^ 
and  witboat  gaps.  Id  reality  it  u  scarcely  mia  bo.  Foi  axamide.  there  ntlgfat  ba 
A,B,D,E,F\9,t,i,f,^e.  Ilie  MriM He mt  tbe  IcM  manitet^ parallel  onlr. 
■Otoe  tenna  remain  wUbout  bonologuia. 
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The  uine  obvacten  mtut  then  be  transmitted  from  genoration  to  gen- 
«ntion. 

CfmmutancM  hang  permantnt,  tpecin  or*  to  liheuut. 

(6.)  AXnaAj,  however,  the  permanence,  the  fixity  are  not  abaolnte. 
The  gradual  eipaiwion  of  a  species  un  the  sar&ce  of  the  globe  ia,  at 
length,  the  necessary  coniequence  of  the  multiplication  of  individuals. 
Other  causes,  of  an  order  less  general  may  also  oriog  about  partial  dis- 
placementa.  Whence,  especially  at  the  limits  of  the  geographical  distri- 
bntion  of  the  species  moat  extended,  arise  notable  differences  of  habitat 
and  climate,  which,  in  their  turn  lead  inevitably  to  secondary  differences 
of  regimen  and  even  of  habits.  To  these  various  kinds  of  differences 
correspond  raeei  characterized  by  modifications  in  color  and  other  exterior 
characteristics,  in  proportion  and  form,  and  sometimes  even  in  internal 
oiganisation, 

(These  races  have  been  arbitrarily  considered,  sometimes  as  local  vari- 
tlitt,  sometimes  na  distinct  tpetiet). 

(6.)  Among  domestic  animals,  the  causes  of  variation  are  much  more 
numerous  and  more  potent  In  a  long  series  of  experimenta  which, 
though  undertaken  with  a  merely  practical  object,  have  no  small  theo- 
retic importance,  species  of  various  classes,  to  the  number  of  about 
ibrty,  bave  been  constrained,  by  the  intervention  of  man,  to  quit  sav- 
ftge  life,  and  bend  to  very  different  habits,  regimen  and  dimatea.  The 
^ecla  obtained  have  been  in  proportion  to  the  cansea;  there  have  been 
formed  a  multitude  of  rery  distinct  races ;  amongst  them  several  offer 
characters  equal  in  value  to  those  by  which  genera  are  commonly  dif- 
ferentiated. 

(7.)  The  return  of  many  of  the  domestic  races  to  the  wild  condition 
has  taken  place  on  various  points  of  the  globe :  thence,  a  second  series 
of  experiments  inverse  to  the  preceding,  and  furnishing  the  counter-proof. 
If  domesticated  animals  are  replaced  in  the  circumstancea  in  the  midst  of 
which  their  wild  ancestors  existed,  their  descendants,  after  some  genera- 
tions, resume  the  characters  of  the  latter.  They  only  assume  analogoos 
characters  if  they  are  restored  to  savage  life  under  conditions  analogous, 
but  not  identical, 

(8.^  To  resume :  the  obttrvatum  of  wild  animals  already  demonstrates 
the  Itmiled  variability  of  species. 

The  experimenU  on  wild  animals  domesticated,  and  on  domestic  ani- 
mals returned  to  the  wild  condition,  demonstrate  it  more  clearly  stilL 

The  same  experiments  prove,  moreover,  that  the  differences  produced 
may  be  of  generic  vtdut. 

(9.)  The  truth  or  error  of  a  doctrine  may  almost  ahraya  be  lM«ttght  to 
light  by  the  value  of  the  conseouencea  derived  from  it. 

The  theory  of  limited  variability  may  lead  to  rattotutl  solutions  with 
respect  to  questions  completely  insoluble  for  the  partisans  of  absolutely 
fixity,  or  which  the  latter  can  only  resolve  by  ud  of  the  most  complex 
and  improbable  hypotheses. 

(10.)  It  is  thus  with  the  fiindamental  question  of  anthropology.    The 
common  origin  of  the  various  human  races  is  rationally  admissible  in  th9 
point  of  view  of  variability,  and  in  tkii  point  of  viev  alone.     In  order  to 
Ax.  Jon.  Bci.— 8IC01ID  Sians,  Vol.  XXXn,  Ko,  M.— Kov,,  IHL 
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admit  il  witli  ns,  tb«  partiiut  of  Jm4y  iairt  bees  fimed  to  conelads 
against  their  own  principle. 

(11.)  Iq  paleontoloffjr,  to  the  theory  of  limited  rarialuli^  conMraond* 
a  um^  and  rational  bypothene,  that  of  ^wIwm;  lo  the  doctrma  of 
fiiity,  two  hjpotheMt  equally  complicated  and  impnibaUe,  that  of  atioett- 
ttm  creatitmt  and  that  called  traiulatum. 

According  to  the  hypotheria  of  JUiation,  the  esiatii^  uumala  a* 
apmng  from  analogout  animals  which  have  lived  in  the  previona  gtalogt- 
ckl  epoch.  We  may,  for  example,  teek  the  anoMtora  of  our  elepbaat^ 
rhinoceroeea  and  crocodiles  amongst  the  elephants,  riiiDOceroaea  aiid  cnw- 
oditee  of  which  pdKontology  has  tliown  us  the  antedilavian  eaiilenee. 

This  hypothesH  has  been  rnect«d  as  irreconcilable  with  the  JixUy  of 
spedes,  Iwoause  of  the  speci&e  diffarenoea  which  exist  between  tbe  ancMBt 
animals  and  their  modem  analogues.  To  the  simple  explanation  of  iImm 
differences  by  changes  taking  place,  from  ona  geological  period  to  an- 
other, in  surrounding  circumstances,  has  been  preferred  the  hypothnia  of 
several  twxeuiti*  crtaliaut,  and,  more  recently,  that  of  IronalatioK.  To 
resume  the  example  quoted  above :  these  two  hypotheses  agree  is  adati^ 
ting  the  complete  extinction  of  the  ancient  q>e(»es  of  elephants,  ibiiwe»- 
foses  and  crocodiles;  but  the  first  replaces  them  by  the  elephanU,  rhinos 
eroses  and  crocodiles  of  the  nm  ereatum  ;  the  second,  by  the  actnal  apecsca, 
supposed  to  be  pre-existant,  with  all  tbur  present  characters,  on  aona 
other  point  of  the  globe  which  bad  remuned  unknown.  Of  theae  three 
hypotheses,  that  which  springs  fi-om  the  theory  of  rariability  is  inoootea- 
tably  the  moat  simple  and  least  oonjecturaL  For  this  reason,  it  may  al- 
feady  be  presented  as  the  most  probable. 

il2.)  But  it  has  not  slone  this  advantage  over  the  othen, 
t  can  be,  and  is  even  now,  verified  in  its  apjriication  to  vaiiona  paitio- 
ular  cases.* 

(13.)  Moreover,  it  is  confirmed  by  varioos  ooosiderations  in  preaeKe  of 
which  it  seems  difficult  to  maintain  the  other  two  bypothesea.  Withoat 
insisting  on  that  of  SKCMtttM  erMttonc,  we  shall  conmie  oaraelvM  to  pla- 
cing here  in  opposition,  in  two  of  their  ccHueqnences,  the  hypothens  at 
filiation  and  that  of  tratulatitm. 

(14.)  According  to  tbe  first,  the  existing  animals  diould  be  descended 
from  animals  merely  anabffout;  according  to  the  second,  from  animals 
nrtular_  to  themselves.  Now  the  preaervation  of  the  mm*  ekarmeltrt  at 
all  pmodt,  woald  suppose  the  existenoe,  at  all  ptriods  also,  <tf  tbe  aow 
surrounding  eircuimtanett,  which  is  uuMfmiiMUs. 

(15.^  In  the  hypothesis  otJUiaUon,  the  number  of  species  might  vaiy, 
becoming  greater  or  lees  from  one  geological  period  to  another ;  for  if  at 
each  revolution,  there  has  been  an  extioctioa  of  a  portjcm  of  the  spetMS, 
thoee  which  remain  mutt  have  undergone  modifications,  various  accoidii^ 
to  circumstances,  and  which  may  have  acquired  tbe  value  and  permanMua 
of  specific  characters.  In  the  opposite  hypothesis,  at  each  revolndta  a 
portion  of  the  species  disappears;  the  others  remom  what  Atfittrt: 
they  are  displaced,  but  without  uade^ing  organic  modificationa.  Con- 
sequently, tne  eitinctJons  are  here  witiout  any  pouibU  eotnpaualiat. 
Then,  according  to  this  hypothesis,  the  number  of  animal  and  v^^etable 
apexes  must  have  gone  on  oonstanlly  decreasing;  there  would  be  a  jn- 
•  Which  hu  boea  demooitral^d  in  the  ConrM  of  Lsetoras  of  1M7. 
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gninv*  dimintilUm,  a  depopnUUioa  of  the  slobe :  tha  two  handred  and 
flixtj  thotuand  animal  and  vegetable  apeciea  whiob,  according  to  the 
moat  recent  ettimatione,  now  cover  the  aurAuM  of  the  'earth,  would  he 
but  the  wrecfa  of  a  oreation  infinitely  richer  in  past  timet. 

Saob  ia  the  conaeqnence  to  which  the  bypotheaes  of  abaolnte  fixity  and 
of  translation  naturally  lead :  each  will  jndge  bow  ftr  it  agree*  with  the 
notiona  that  we  poaaeaa  on  the  ancient  condition  of  the  globe. 

(18.)  The  aubatitution  <tf  the  theory  of  litnittd  variability  for  the 
hypotheaia  of  abaolute  fixity  renders  necessary  a  new  definition  of  apeciea. 

To  approach  aa  nearly  as  posaible  the  definitions  most  in  use,  and  for 
the  moment,  considering  only  the  eiisting  order  of  tbingg,  we  shall  aay : 

Speeiei  it  a  eolleetion  or  »veetmim  of  individuaU  eharaeterixed  &y  a 
eombination  ofdittinetivt  /latum,  Ik*  trantmittion  i^  tehteh  u  natdbal, 
KXODLAK  and  iRosnHiTB  m  /Aa  exUlittg  order  of  ihittgi. 

The  poaaibility  of  distiaodon,  the  natural  and  regular  tranamiaaion, 
stability  and  permanence  equal  to  those  of  the  present  condition  of  the 
globe—auch  are  the  three  essential  elements  of  this  definition  of  species, 

A  few  words  are  necessary  to  explain  the  terms  of  it. 

Hybrids  are  not  generally  nnfruitfal,  aa  has  often  been  aaid  ;*  they  can 
transmit  their  characters,  alwayt  mixad.  Hybrid  races  are  not  propa- 
gated with  the  constancy  and  regularity  observed  in  species;  tbey  soon 
die  out,  or  return  by  the  efiect  of  crossing,  to  one  of  the  apeoiee  whence 
th^  sprung.     1%e  transmission  ia  then  neither  rtgular  nor  indtfinilt. 

It  is  the  same  with  monstrous  or  anomalous  races. 

Domettk  raett  approach  much  mors  nearly  to  species.  Amongst 
those  which  are  very  ancient,  and  which  have  thus  acquired  a  great 
fixity,  the  trtinsmisaion  may  even  be  aaid  to  be  rtguiar ;  it  may  be  ifidtfi- 
niU,  and  as  durable  aa  the  existing  order  of  tbinga,  but  only  by  the  in- 
tervention of  man,  which  is  necessary  t)  maintain  the  races  as  it  wat  to 
create  them.     The  transmission  is  not  then  natural. 

2.  On  lomt  Ohjtett  cf  Natural  Eittory  from  the  Cdlleelimiof  Mr.  Du 
ChaiU%  ;  by  Prof.  Owbn. — Prof.  Owen's  first  knowledge  of  the  zoolt^cal 
collection  was  derived  &om  a  letter  sent  by  Mr.  Du  Chaillu,  dated  Gaboon, 
June  18,  1669,  and  received  in  the  British  Museum  in  August,  1B59,  in 
which  Mr.  Du  Chaillu  specified  the  skins  and  akeleCona  of  the  gorilla  or 
n'gens,  kooloo-kamha,  nachiego,  and  nschiegombovie  which  be  had  col- 
lected, ofi'ering  them  for  sole,  with  other  va^etie^  to  the  British  Museum. 
Prof.  Owen  replied,  recommending  the  transmission  of  the  collection  to 
London  for  inspection,  with  which  recommendation  Mr.  Dn  Chaillu  com- 
plied, bringing  with  him  all  the  varieties  he  had  named,  with  other  objects 
of  natural  history,  from  which  he  permitted  selection  to  be  made.  The 
skins  of  the  adult  male  and  female  of  the  Toung  of  the  Traglodytn  gorilla, 
afforded  ample  evidence  of  the  true  coloration  of  the  species.  In  the 
male,  the  nim-griseous  hair  extends  over  the  scalp  and  nape,  terminating 
in  a  point  upon  the  back.  The  prevalent  grey  color,  produced  by  alter- 
nate fuscous  and  light  grey  annulations  of  each  hair,  extends  over  the 
back,  tbe  hair  becoming  longer  upon  the  nates  and  upon  the  thigha.  The 
dark  fuscous  color  gradually  prevails  as  the  luur  extends  down  the  leg  to 
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Um  Miklfl.  7l«  long  hair  of  the  ana  snd  feraarm  \ 
fiucoui  color;  tba  (atne  tint  extendi  froin  beloif  the  aiilta  downward! 
and  forwards  upon  the  abdomen,  where  the  darker  liat  coatrasts  with  tin 
lighter  grey  apon  the  b&ck.  The  vxaij  hair  of  the  cheeks  and  chin  ii 
dark;  the  pigment  of  the  naked  ikin  of  the  face  is  black.  Tha  breast  ■ 
almoat  naked,  and  the  hair  is  worn  short  or  partially  rubbed  off  acroaa  the 
back,  over  the  upper  border  of  the  iliao  IwneB,  in  conteqaeuoe,  ai  H 
appears,  of  the  habit  ascribed  by  Mr.  Du  Cbailla  to  the  great  male  gorilla 
of  keeping  at  the  foot  of  a  tree,  retting  its  back  against  the  trunk,  lie 
■kin  of  the  great  male  gorilla,  as  mounted  in  the  British  Museum,  exhilMtt 
two  opposite  wounds, — the  smaller  in  front  on  the  left  ude  of  tlie  chest, 
the  larger  close  to  the  lower  part  of  the  right  blade-bone.  Two  of  the 
ribs  in  the  skeleton  of  this  animal  are  broken  on  the  right  side  near  whoa 
the  charge  bad  passed  through  the  skin  in  its  conrse  outwards.  These 
marks  correepond  with  the  account  of  the  slaughter  of  the  great  gtmlla 
given  by  Mr.  Du  Ghaillu.  Prof.  Owen  proceeded  to  describe  the  color  of 
the  female  gorilla,  which,  it  appears,  was  generally  darker  and  of  a  more 
rufous  tint  than  the  male.  In  one  female  the  rufous  color  so  prevailed  as 
to  induce  Mr.  Du  Chaillu  to  note  it  aaa  red-rumped  variety.  In  theyoonf 
male  gorilla,  2  ft.  6  in.  in  height,  1  fl  7  in.  in  the  length  of  the  head  and 
trunk,  and  1 1  inches  across  the  shoulder,  the  calvarium  is  covered  with  a 
well  dressed  "  skull-oap  "  of  reddish  colored  hair.  The  back  part  of  tiM 
bead  behind  the  ears,  the  temples  and  chin  are  clothed  with  that  mizOiTe 
of  fuscous  brown  and  grey  hair  which  cover  with  a  varying  depth  of  tint 
the  trunk,  arms  and  thighs.  The  naked  part  t£  the  skin  of  the  &ca  ap- 
pears to  have  been  btoek,  or  of  a  very  dark  leaden  color ;  a  few  scattered 
straight  hairs,  mostly  bl&ok,  represent  the  eyebrows.  A  narrow  monstadte 
borders  the  upper  lip,  the  whole  of  the  lower  lip  and  sides  of  the  head 
are  covered  with  hair  of  the  prevailing  vrey  fuscous  color.  The  rich  seriea 
of  skulls  and  skeletons  brought  home  by  Mr.  Du  Chaillu  illustrate  some 
moet  important  phasee  of  dentition.  These  phases  were  specified  by  Pro! 
Owen  at  length.  The  deciduous  or  milk  dentition,  it  was  remarked,  were 
iu  the  youngest  specimen  of  the  gorilla  something  similar  to  thoee  of  the 
human  child,  but  an  interspace  equal  to  half  the  breadth  of  tiie  oatei 
incisor  divides  that  tooth  from  the  canine,  and  the  crown  of  the  canine 
descends  nearly  two  lines  below  that  of  the  contiguoas  milk  molar.  T1i« 
deciduous  molars  differed  from  those  of  the  humiin  child  in  the  mon 
pointed  shape  of  the  first,  and  much  larger  size  of  the  second.  The  den- 
tition of  the  young  gorilla  corresponds  beat  with  that  exemplified  in  the 
human  child  between  the  eighth  and  tenth  years;  the  difference,  however, 
is  shown  in  the  complete  pladng  of  the  true  molar,  whilst  the  premolar 
series  is  incomplete.  It  was  worthy  of  remark,  also,  that  in  both  apeci- 
mens  examined  the  premolars  of  the  upper  jaw  had  preceded  thoee  of  tfa« 
lower  jaw,  and  that  the  hind  premolar  has  come  into  place  before  tha 
front  one.  In  the  later  derelopment  of  the  canines  and  the  ewlier  devel- 
opment of  the  second  molars  of  the  second  dentition  the  gorilla  diffeia, 
like  the  chimpanzee  and  the  orange,  from  the  human  o^er  of  dental 
development  and  succeesioo.  An  opportunity  of  observing  this  order  in 
the  lower  racea  of  mankind  is  rare.  Prof.  Owen  availed  himself  of  tfa« 
^portunity  in  the  caae  of  the  mide  and  fentaie  dwarf  EardiRien  Irom 
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South  Africa,  oxhilntAd  in  London.  He  found  dentition  at  the  phase 
indicative  of  the  age  of  from  seven  to  nine  in  the  English  child ;  other 
indications  agreed  with  this  evidence  of  immatnrilj.  The  children  were 
dreued  and  exhibited  as  adults.  Both  showed  the  same  precedency  in 
deretopment  of  canines  and  premotara  which  obtains  in  the  whole  race. 
Referring  next  to  the  variety  of  the  chimpanxee  brought  by  Mr.  Du  Ghiullu 
from  the  Camma  Country  and  from  near  Cape  Lopes,  Prof.  Oven 
remarhed  that  this  species  accords  spedfically  in  ils  osteolc^cal  and 
hiraute  development  with  the  Troglvdyta  niger.  It  is  staled  by  Mr.  Dn 
Chaillu  to  be  distinguished  by  the  natives  of  Camma  as  the  nschiegom- 
bovie  from  the  common  chimpanzee  {TnghidyUt  ntger),  called  by  Uiem 
the  nschiego.  From  the  character  of  the  skins  of  the  male  and  female 
Mtecimens  of  this  species  brought  by  Mr.  Du  Chaillu  to  London,  Prof. 
Owen  would  have  deduced  evidence  of  a  distinct  and  weH-defined  variety 
of  Tn^lodytes.— ..JiA^noum,  Sept.  14,  1661. 

a.  On  the  Height  of  the  Gorilla;  by  Dr.  J.  K  Grat.— Much  difiei^ 
ence  occurs  in  the  statements  of  travellen  and  others  with  reference  to 
the  height  of  the  great  African  ape.  Bowdich,  the  first  traveler  by  whom 
it  was  mentioned,  under  the  name  of  Inpma,  states  it,  on  the  authority 
of  the  natives  of  the  Gaboon,  to  be  generally  five  feet  hig^ ;  but,  in  soma 
recent  notices,  it  has  been  asserted  to  reach  the  height  of  six  feet  two 
inches;  ^nd  the  specimen  exhibited  at  the  meeting  of  Qerman  natural- 
ists at  Vienna  is  said,  on  good  authority,  to  have  measured  more  than  six 
feet  in  height.  The  measurement  of  a  stuffed  skin  without  bones  is 
necessarily  delusive,  depending  as  it  does,  firstly  on  the  mode  in  which 
the  skin  has  been  originally  prepared,  and,  secondly,  on  the  extent  to 
which  the  artist  may  be  disposed  to  stretch  iL  Such  measuremeals  are 
not  to  be  relied  on  unless  they  are  in  accordance  with  those  of  the  bony 
skeleton;  and  it,  therefore,  occurred  to  me  that  it  would  be  desirable  to 
measure  the  long  bones  of  the  timbe  of  the  different  skeletons  existing  in 
the  British  Museum,  the  osseous  structure  giving  the  only  certun  dimen- 
aioDs  on  which  reliance  can  be  placed.  The  skeletons  in  the  British 
Museum  are  six  in  number,  viz :  1.  A  skeleton,  obtained  from  Paris  by 
Prof.  Owen,  and  mounted  in  the  best  French  manner.  S,  8,  4.  Skele- 
tons oi  male,  female  and  young,  purchased  from  Mr.  Du  Chaillu.  fi.  A 
■keleton  of  a  male,  purchased  at  Bristol,  of  which  we  have  also  the  stnffod 
■kin.    6.  Ad  imperfect  skeleton,  purchased  from  M.  Parzudaki,  of  Paris. 


The  measurements  of  the  several  bones  of  each  of  theaa  skeletons  are 
given  in  the  accompanying  table. 
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■  Thef  vera  Ulcen  by  Hr.  Oenrd  with  s  tape  mwnning  inche*  ud 
qrkTlera  of  inches  oDly,  but  are  quita  MfficUnt  for  a  comparixin  betwen 
tha  ■pecimena  tbemwlves.  and  aa  afFording  materiah  for  determtnhw  tht 
ac.nal  height  of  the  animal.  As  the  largeatttf  thcM  (til,  tb«  rm 
vpi  oimen,  photographed  for  the  Trtnteea  of  the  British  MiUMiin  bj  Ur. 
Fentoo)  stand*  five  feet  two  inohes  in  height,  we  are  justified  in  oonclnd- 
tng  that  to  be  in  all  probability  the  eztreine  nstaral  height  of  the  fall 
grown  animal. — Jlheiutum,  SepL  14,  p.  34B. 

4.  Qimiridge  Mutewti  of  ContpttratiM  Zcaioffy. — The  labon  ot  YmL 
Aganiz  and  the  iotelliffent  patronage  of  the  Conimonwedth  of  Haandn- 
tetu  in  establishing  the  new  HBteum  of  ComparstiTB  Zoologr  At  Caok- 
bride,  hare  found  an  appreciatiTe  eulogist  in  Prof  Owen  in  hia  Tecent 
oommuni(»tion>  to  the  London  Alhennuni,  on  the  importance  of  eitab- 
lishing  in  London  a  national  mateum  of  Nstnral  History.  Prof.  Oweo 
bad  estimated  the  area  required  for  such  a  muaenm  as  he  oont«mplali^ 
with  a  forecast  of  thirty  yean  accessions,  to  be  not  less  than  fire  acre*  of 
land,  and  he  is  agreeably  confirmed  in  this  estimate  by  finding  that  tUi 
area  is  the  same  allotted  at  Cambridge  to  our  new  mnsenm.  We  had 
marked  this  whole  communication  for  extract,  but  cannot  find  apaoa  fat 
it  at  present.  Prof.  Agassis  in  a  late  letter  says,  "1  am  now  hard  at  woifc 
perfocting  the  internal  arrangement  of  the  collections  which  begin  to 
outgrow  ray  strength.  We  want  an  additUm  to  the  present  building 
larger  than  it  is,  for  more  than  half  the  speoimeiu  on  hand  ara  not  yet 
exhibited." 

xr.  ASTfiOKOMT  Ajm  inrrEOKOLoaT. 

1.  l>iKovfry  of  the  lUt  Attawd.—XugwA  13, 1661,  about  U\  M. 
Luther  at  Bilk  near  Dusseldorf  discovered  a  new  asteroid  which  appeiuied 
as  a  star  of  the  11th  magnitude,  making  the  number  of  asteroids  now 
known  71.  Ita  daily  motion  was  — 16'  m  Right  AscenMon,  and  -\-2'  in 
X>eclination.  It  was  observed  at  Bonn  on  the  Ifith,  and  at  Mannheim  on 
the  1 7th  of  August.    This  planet  has  been  named  Niobe. 

2.  Be^iumtty  qf  P*eudo-BaphM. — August  27,  1861,  M.  Gold- 
■chmidt  of  Paris  re-discovered  the  planet  which  he  discovered  Sept.  9, 
1857,  and  which  bas  received  the  name  of  Pseudo-Daphne.  The  hietorr 
of  this  planet  is  vei^  remarkable.  On  the  22d  of  May,  1856,  M.  G<^- 
■chmidt  of  Paris,  discovered  a  new  planet  of  the  lltb  or  12tb  naagni- 
tude.  He  observed  it  again  on  the  2Gth,  but  on  neither  occasion  wna  he 
able  to  locate  the  planet  accurately  for  want  of  suitable  instruments.  On 
the  3l8t  it  was  observed  at  Marseilles;  it  was  observed  at  Berlin,  Juaa  1, 
2,  and  8d,  and  it  was  obsen'ed  at  Vienna,  June  2d  aud  4th.  The  planet 
being  now  quite  faint  and  difficult  to  observe,  was  no  longer  followad  ;  ao 
that  the  reliable  obaervntions  only  embrace  an  interval  of  four  dayt,  and 
the  arc  described  in  this  interval  was  but  little  more  than  one  degree. 
From  this  small  arc  it  was  required  to  deduce  the  elements  aud  compute 
an  ephemeris  for  the  planet's  return  to  opposition  in  SepL  1667. 

M.  Pape  of  the  Allona  Observatory  computed  the  beet  orbit  he  was 
able  from  these  observations,  and  published  an  ephemeris  for  the  approach- 
ing opposition.  Anticipating  the  difficulty  of  fiuding  the  planet,  tha 
■lUoDomera  at  Oxford,  Paris,  Berlin,  Vienna,  Altona  and  Bilk  agreod 
upon  a  joint  search,  each  observer  selecting  a  portion  of  the  hoaveas 
which  he  would  tpeoially  explore. 
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Sept.  0th,  1867,  M.  QoldichlDidt  of  Piria  announoed  that  he  had  r»- 
dUoorered  Daphne,  only  about  two  degraw  from  tha  plaoe  ataigned  bj 
the  elements  of  Pape,  The  planet  was  afterwarda  obeened  at  Bilk, 
IJeyden,  Bonn,  Berlin  and  Cambridge,  and  was  followed  till  Supt.  30th. 
Oa  conipnling  the  otbit  from  the  obeervationB  of  19fi7,  it  waa  found  that 
the  elements  differed  very  materially  from  tboae  whioh  M.  Fape  had  ob- 
tained ;  and  indeed  theae  new  elements  would  not  repreaent  the  placet  of 
Daphne  in  1866,  within  more  than  12  degrees.  This  diKrepaucy  waa 
first  announced  by  M.  Schubert,  in  Sept.  18fiB ;  and  he  of  course  concluded 
that  the  planet  discovered  by  Goldichmidt  SepL  9th,  1867,  and  which 
waa  supposed  to  be  Daphne,  was  not  Daphne,  but  a  new  planet.  M.  Gold- 
scbmidt  accordingly  gare  the  new  planet  the  name  oi  Pseudo-Daphne, 

M.  Luther  at  Bilk  made  a  careful  computation  of  the  orbit  of  Psendo- 
Daphne,  and  published  an  ephemeris  for  the  next  opposition  in  December, 
1868,  but  IheplaMt  wu  not  Jbund. 

M.  Luther  aeain  computed  the  planet's  place  for  the  succeeding  oppo- 
sition in  March,  1860 ;  but  as,  on  account  of  its  distance,  its  brighuieaa 
should  be  only  one-fourth  of  its  brigbtaess  in  Sept.  1667,  there  was  not 
maoh  encouragement  to  prosecute  the  search,  and  the  planet  was  not 
■sen  in  1860.  He  however  remarked  that  at  Uie  next  opposition  in  Au- 
gust, 1861,  the  planet  should  appear  of  the  lO.llth  magnitude,  or 
somewhat  brighter  than  10  1867,  and  he  accordingly  published  an  ephem- 
eris  to  guide  aatronoroere  In  their  seareh  for  it.  The  jdanet  was  diacoT- 
ered  by  M.  Gh>ldschmidt  Ang.  27th,  1801, 

in  B.  A.  SO""  26"  6'  Dec  -6°  48'  fi". 
Its  place  BCGording  to  the  elements  ot  Lnthar  should  hav«  been 

in  R.  A.  21''  2"  12'  Dec  -4'  48'-fi. 
The  observed  plaoe  therefore  differed  from  the  compated  place 

in  R.  A.  86">  16'  Dec.  2'  0'. 
or  about  ten  degrees  in  arc.  This  error  is  not  very  great,  when  it  is  con- 
sidered that  the  planet's  place  was  uomputed  from  an  arc  of  Ittt  then 
fauT  degrtUf  daeribed  four  ytan  previout.  It  is  preanmed  tbat  Pseudo- 
Daphne  will  not  a^ain  escape  from  the  watchful  eye  of  astronomers;  but 
Daphne  seems  entirely  lost,  and  can  only  be  re-discorered  by  the  aame 
systema^c  search  by  which  it  waa  diaoorered  in  1866. 

8.  Conut  II,  1861.  (Continned  from  p.  166).— CspUin  Barle  of  the 
ship  Jireh  Swift  reports  that  the  comet  was  seen  from  the  ship  in  tat. 
34-  IV  8.  long.  179°  66'  E.  on  the  IBlh  of  May. 

On  the  26th  the  tail  was  10°  long,  and  on  the  SSth  16°  with  a  slight 
curve,  the  ronnd  side  being  presented  to  the  NJL  Time  6''  10"  p.  ii, 
Jat  60*  48'  8.  long.  168°  8'  W.  G.  P.  Bond, 

Dirtetar  of  (Se  Obtrtotory  of  Hartard  Ottt. 

From  the  Astronomische  Kachrichten,  No.  1324,  we  )eam  that  the 
comet  was  seen  at  the  Obeervatoiy  of  Sydney,  New  South  Wales,  on  the 
13lh  of  May.  On  the  27th  of  May  the  comet  was  but  just  visible  to  th« 
naked  eye.  On  the  8th  of  Juna,  it  was  very  oonspicuona  to  the  flaked 
eye^  being  e<jual  to  a  star  ai  the  fourth  masnitude.  It  oontinned  to 
increase  in  bnlliascy,  and  on  the  2lBt  of  June,  uia  tail  subtended  an  angle 
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HxnOKOUMT.— 

4.  Notieei  t^  Mtltorie  iftuta ;  b^  Director  Hiidirokel — B«low  w« 
give  Additional  abttntcU  of  Director  Hkidinger's  recent  papers  on  meto- 
oric  anbjects  and  ioUod  to  publish  in  the  January  namber  of  this  Jonnul 
%  more  complete  aocoant  on  the  nMore  of  meteoritea  b^  the  same  author. 

The  followiog  additions  and  eiplanations  to  the  abstracta  already  pab- 
lished  in  this  volume,  p.  13£,  are  g;iven  in  a  letter  of  Director  Haidinger 
to  Dr.  Oenth,  dated  Dombaoh,  near  Vienna,  July  31st,  1861. 

-  The  iloM  ot  Ptg»  [(G)  page  148],  ii  w>  oUitr  thm  that  of  Uw  fidi  at  U 
DMT  BanaiD  in  Pego,  on  Dacombar  ilOt,  1661,  page  US.  Hj  •zeeUent 
Oldhain,  SaperiDtendant  of  Iha  Qaological  SurTi!;^  of  India,  lent  the  fiiat  qxc*- 
men  with  only  Qt%  locality,  Ptgm,  becaiiM  at  Ihit  tima  be  bad  not  yet  receiTed  tka 
more  aoonnte  nolicra  raapacting  tha  IsU.  But  I  vat  not  willing  to  keep  haA  Qm 
flnt  aooount  of  all  tba  Calentta  neteocitaa,  till  I  racairad  more  detaiU  inlbcB*- 
tioD.  bocauMi  I  could  not  deiMnd  npon  receiTii^  it  by  a  given  day,  and  ao  I  gare  it 
with  tba  year  of  diKOTery,  IBC4,  meraly  by  gaam.  when  Mr.  Oldham  sMtt  Uw  ad- 
tional  ootioea  I  corrected  my  flnt  erroaeoai  (tatament  in  the  memoir '  on  tha  blk  of 
Qoeannak  and  Dhnrnuab.  Bnt  there  ia  atill  another  point  relating  to  the  QuMp- 
gonk  ikll  and  meteorltei,  very  praperiy  adverted  t«  in  ProC  SUUnun'a  note,  page 
1».  I  iMd  inferred  ttam  Ifr.  OldWfe  letter,  that  the  •pedmeo  be  MOt  Iv  tm, 
weighing  1  ft  t  loth*,  was  one  of  the  aerolites,  quite  entire,  juat  in  tba  oooditiooin 
TMcfa  it  bad  (kllao.  lliiB  ipechoen  wai  only  partially  crusted  over.  Bat  it  nnv  t^ 
pears  I  was  mistaken  in  this,  as  from  s  later  communication  I  leaioed  that  it  ma 
only  afngmmt  of  a  larger  meteorite,  wlucb  wngbed  4  Ibe  1  as.  SO  gra.  n^ 
Uhely  eooogh,  thia  aerolite  was  also  crustad  otct  tha  wlxde  aorftoe.  A*  yet  1  have 
IM  answer  to  a  deflnita  qneitioo  put  to  him,  but  I  ant  convinced  that  tba  thard 
stone  of  tboee  which  fell,  was  aba  crusted  sit  over.  The  qnaetion  of  s  thinner  oast 
oevering  a  part  of  the  snrhca  of  aerolites  is  also  adretted  to  in  one  of  my  papen 
—read  July  fith.  IBSO,  II,  Einige  aenere  Nacfariditen  Qber  Uetsociten.  nasMnUicfa 
«  Bokkeveld,  ITew  Ooncord,  TVensano,  Ac,  psrtknlsriy  ss  related  to  that  ef 


neossuo,  page  BIO,  note.    If  ao  aefoUte  sbonld  bap- 

pSQ  to  bunt  at  tba  point  C,  the  end  of  ita  coande 

couiae,  it  nay  indeed  nave  a  tUn  erast  formed  in  the 

very  mooient  ef  bnrstlng.    The  (lowoes*  of  the  telluric 

eowse  or  real  Ml,  the  downbll,  will  not  present  tha 

same  probability.    Bat  if  in  tba  disgrsm  aboTC,  tba 

arrsoting  of  the  melaor  should  not  take  place  in  one 

(ingte  point  oolr,  but  with  several  fits  or  stsrti  as  it  were  and  with  seversl  reports 

too,  or  when  aither  particles  by  scaling  off  or  a  stone  bursting  perh^pe  at  B,  befers 

the  whole  cosmic  eonrse  in  the  stmosfjwre  AC  be  completed,  tboi  ttiere  n^gfat 

remsin  room  enough  in  tha  space  between  B  and  C  to  have  a  new  and  tbinaer  tnat 

formed,  and  particulsriy  also  a  suffidsnt  degree  of  velocity,  tboogfa  slready  risar 

tbe  end  of  tlu  cosmic  mipnlae.    I  find  Ibst  this  pspar  of  mine  has  nerer  bsea 

sent  to  Prof  Sillimsn.    I  enclose  it  now  hsre  and  bw  yon  will  kindly  add  it  to  tlw 

coUecUon.     •    •    •    • 

With  the  kindest  regsrda  and  many  thanks  again,  ever  most  tmly  yama, 

V>.  HsiDn«m. 

P.  S.— I  most  still  add  another  explanation  relative  to  the  movemeat  of  the 
Qaensgoak-Pego  OMteor.  At  first  it  was  not  quite  clear,  where  tbe  starlike  appear- 
ance bad  originated,  I  msan  In  what  quarter  of  the  compass.  "  If"  it  appeaued 
ia  EJI.E.  first  and  then  bad  gone  down  to  tbe  eastward,  it  nasi  have  first  coma  in 
tbedireotinn  W.SLV.t  How  I  wroU  again  to  Mr.  Oldham  on  the  sniqact  and  bad 
from  Um  tbe  dsdded  reply  that  the  meteor,  when  se«m  fhsQ  the  steam-ft^sts  Sssai- 
nunis,  was  moving,  as  nearly  aa  oould  be  remembered,  J^tm  WJl.W.  te  Os  S»M- 
^ard.  Tbis  would  give  a  oourse  much  less  violently  carved  and  em^ed  and  b- 
deed  mndi  more  natural  and  probable.  Mr.  Oldham  mlanded  to  have  soma  addi- 
tional  questioas  put  in  order  to  sscertah(  the  position  stUI  more  exactly  if  poadUa 

niis  IS  another  very  great  desideratum  in  the  history  of  meteorite^  tbe  qusstioa 
which  qnsrter  of  oosnde  space  they  ooma  from,  tha  Botiea  of  eacb  of  tba  meteors 
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iMtt  not  altogather  impooible  of  Mlnticm. 

Hw  PuDallee  atone  of  £B(h  Feb,  1SG7,  etme  iMtrlj  from  the  constellatloQ  of  tlw 
TMim; — IgaTo  lome  cotlee  of  lliat  meteorite  in  our  meetiue  of  Academy  of  ttM 
tOi  ot  Jul; ;  of  a  new  uroUte,  or  ntber  one  not  jet  dewribed,  in  the  QoTemment 
Ceatnl  Huaenn  ai  UadrM,  vhkh  felt  Jan.  14,  1  Sfi2  1  gaTe  Boine  notice  od  tbe  20tk 
of  JnM,  M  alao  oo  Um  SIli  of  April  uid  eth  of  Jnoe,  notice*  of  Urge  mu&ei  of  me- 
teoric iron,  found  new  Helbonrne,  Tktoiio,  tvo  of  Ihem  T&loed  Kt  About  1}  ton, 
one  S  to  6  tons  from  tbe  DwadeDong  ranges  tmd  netu'  Westcm-Port.  W.  H. 

1.  Meteon  reumbling  that  remarkable  one,  observed  od  July  20th, 
I860,*  over  a  space  of  more  than  1000  miles,  from  I^e  Michigan  to 
Long  I&land,  are  of  rare  ooonrrenoe.  Notice  of  an  analogous  ooe  waa 
given  hj  Dir.  W.  Haidinger  at  the  meeting  of  the  Imperiftl  Acad,  at 
Vienoa  of  Febmary  7th,  lem. 

This  vat  observed  by  Dr.  Oastav a  T^cbermafc,  immediately  after  sun- 
set about  7^  o'clock,  some  evening  in  August,  184S  or  IS49  at  Littau, 
N.W.  of  Olmtkts,  in  Uoravia,  as  two  fireballs  or  rather  distinctly  peai^ 
shaped  meteon  of  the  greatest  brilliant^,  the  fiiat  about  three  times  aa 
la^e  as  the  area  of  tbe  moon  and  iBrger  than  the  second.  He  observed 
them  at  an  altitude  of  about  11°  in  W.S.W^  moving  towards  8.W.  and 
dis^pearing  at  about  fi°  above  tbe  horizon  behind  a  little  house.  The 
phenomenon  lasted  about  IS  seconds;  no  soaod  was  beard. 

Several  analogous  phenomena  are  mentioned  in  Chladni's  work, "  Utber 
J^uer-nuUonP 

Before  the  year  1800  only  two,  and  these,  not  very  accurate  accounts 
an  recotded,  Uie  first  of  five  fireballs,  which  are  said  to  have  fallen  a  few 
days  after  the  30th  of  November  or  (according  to  others)  on  the  12th  of 
Dacember,  1642,  between  Qran  and  Ofen ;  the  leoond  waa  noticed  by  the 
Dae  de  Gaise,f  who  saw  on  the  8th  <rf  January,  1648,  one  fire-ball  sepa- 
late  into  three  pans,  which  afterwards  re-nnited. 

Hardly  belonging  to  this  daae  are  the  two  small  fireballs,  about  twic« 
as  large  aa  Venus,  which  were  observed  in  the  middle  of  August,  1800,  at 
9  p.  M.  near  Halle,  moving  in  a  southwesterly  direction,  bemuse  the  seo- 
ond  appeared  five  minutes  after  the  first,  corresponding  in  the  orbit  of  the 
earth  to  a  distance  of  6000  miles. 

The  i^enomenon  of  April  15th,  1804,  at  9(  f.  u.,  sbowa  more  analt^ 
with  the  case  of  July  20,  1861.  Luminous  points  followed  this  (1804) 
meteor  moving  somewhat  downwards  from  8.  to  N. ;  another  was  ob- 


Stiil  greater  nmilarity  was  shown  l^  the  brilliant  fireball  of  July  17th, 
1818,  between  9  and  10  f.  h.,  as  seen  at  Montpellier,  Vermont^  A 
pear-shaped  ball  of  the  siie  of  full  moon  with  its  broader  end  towards 
tbe  earth,  having  the  apnearance  of  a  solid  body,  and  immediately  fo)> 
lowed  by  two  smaller  firenalls. 

Arago§  gives  in  his  list  a  phenomenon,  the  fireball  of  CoUionre,  Dept. 
^  East  Pyrenees  of  February  2l8t,  1846,  consisting  of  two  large  lumin- 

•  This  Jonr.,r!l  vol.  zzz,S98. 

4  Hemoire*  dii  Dnc  de  QdIm,  ed  ed.,  "Hm.  IMS,  p.  S!8 

1  Jonmal  of  BcieDce  of  Roj.  Init  Lond.,  No.  li,  vol.  vl,  p.  ISO. 

§  Fopulirs  Artronomie,  kerao^egebw  von  IV.  W.  Q.  Hankel,  18C9,  p.  SIV. 

Am.  Joim.  Soi.— fiaooMD  Saxias,  Vol.  XXZn,  Na  OS.— Nov.,  1681. 
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oui  balls,  almoflt  tonching  each  other  and  movine  from  SX.  towKrdt 
B.W.  A.lso  aDotbet  one*  of  Aug.  12th,  18S0,  whioh  according  to  Cktnl- 
TJer  GreTiei  cotuiated  of  amall  baili. 

2.  At  the  tame  meeting  Dir.  W.  HudiDger  gives  tome  detaila  of  the 
&11  of  the  meteoric  itonea  of  Parnallee,  near  &dara  in  Hindoatan,  ot 
which  the  amallar  piece  is  in  poaseuion  of  the  Western  ReMrre  College 
at  HndsoQ,  Ohio,  coDtaining  according  to  the  analjais  of  Dr.  Caiaek 
(this  vol.,  p.  402),  3  per  cent  of  metallic  iron  and  I7  per  cent  of  nickel. 

Mr.  H.  8.  Taylor,  chief  of  the  American  miuion  at  Madura,  gare  ia  the 
tran»aotioii3  of  the  Qeographical  Society  at  Bombay  in  ISST,  the  fint 
notice  of  the  fall  of  two  very  large  stones,  one  of  ST  lbs,  the  other  fbnrtimea 
that  weight.  The  larger  stone  is  in  the  Madras  mnaenm,  the  smaller  haa 
been  sent  to  Hudson,  Ohio. 

According  to  the  report  of  Mr.  Taylor,  the«e  atones  fell  a  little  S.K  of  th« 
village  of  ParnalJee,  9°  14'  N.  lat.,  aod  78°  21'  E.  of  Greenwich,  Uie  lai^ 
a  few  seconds  before  the  smaller  and  two  to  three  miles  north  of  it.  From 
the  direction  of  the  hole,  which  they  produced  by  thwr  foil,  tbej  came 
&om  about  N.  10°  W^  making  with  the  perpendicular  an  angle  w  from 
16°  to  20°,  the  small  one  almost  perpendicularly.  The  mok  rounded 
convex  paH>,  in  which  the  centre  of  gravity  lay,  was  lowermost  in  the 
earth.  The  larger  mass  penetrated  the  ground  two  feet  five  inches,  the 
smaller  two  feet  eight  inches;  the  latter  has  not  the  appearance  of  btnn^ 
a  fragment  of  the  former. 

According  to  Taylor  the  smaller  stone  has  a  spec.  grav.  of  8'3,  a  Hole 
higher,  if  soaked  in  water.     (See  Dr.  Cassel's  results.) 

After  having  been  wetted  the  larger  piece  showed  a  crack,  which  after- 
wards, perhaps  by  oxydation,  increased  in  siza 

The  fall  was  accompanied  by  two  terrible  reports,  resembling  thunder 
claps.  They  were  heard  at  Tuticorio  on  the  coast  of  the  Qulf  of  Manaar, 
40  miles  south,  and  very  loud  at  Madura,  16  miles  distant.  Althon^ 
several  persona  stood  in  the  neighborhood,  where  the  fall  took  place,  nei- 
ther of  the  stones  was  seen  falliug ;  a  cloud  of  dust  rose  from  where  thay 
struck.  Their  shape  is  compared  with  cannon-balls  of  lai^  calibre^ 
round,  although  somewhat  irregular,  with  a  black  smoky  crust,  the  inte- 
rior resembling  granite  with  particles  of  iron. 

3.  For  about  seven  yean  it  has  been  known  that  several  huge  maasea  of 
iron  existed  near  Western-Fort,  southeast  of  Melbourne,  in  Australia,  their 
meteoric  origin  however,  was  first  suggested  by  Mr.  Fitsgibbon.  Several 
data  relating  to  them  obtained  from  a  letter  of  6.  Neumayer,  Director  of 
the  Flagstaff  Observatory  to  Frofl  von  Hochstetter,  were  commanicated 
at  the  meeting  of  the  Imperial  Aoademy  of  Vienna  of  April  IBth,  1861, 
by  Director  W,  Haidinger. 

The  larger  mass  wei^s  from  five  to  six  tons,  the  other  about  I  j-  tona. 
They  are  covered  with  a  croat  of  the  welt  known  constitntion,  ia  which 
the  usual  cavities  are  not  wanting.  The  relative  situation  of  the  two 
masaes  is  N.  20°  G.,  and  they  are  about  three  and  a  half  miles  tipvL 

Both  masses  lie  near  the  surface,  so  deep  that  only  their  tops  project 
above  the  ground.  The  tertiary  sandstone,  occurring  at  Broughton,  ia 
also  fband  there  and  basalt  at  the  depth  of  from  12  to  15  feet  jaat  a> 
*  Lae.  dt,  p.  £S1 
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on  th«  ooMt  at  WestArn-Port  The  small  block  Ilea  m  38°  8',  the  lai^ 
Id  38°  11'  S.  (about  Ud"  Ifi'  E.  of  Greeairich),  the  first  107  feet,  Uta 
•econd  127  feet  above  tidewater. 

The  matHs  showed  do  polarity,  except  that  reeultiog  from  the  earth'* 
magnetism.  The  lower  end  of  both  piecea  was  a  atroiig  south  pole,  the 
tipper  a  strong  north  pole ;  the  longitudinal  axis  of  the  large  piece,  which 
is  about  five  feet  long,  liea  exactly  in  the  magnetic  meridian  of  the  lo- 
cality.    It  is  the  intention  to  bring  the  smaller  mass  to  Melbourne. 

4.  On  the  occasion  of  the  departure  of  Theodore  von  Eeuglin  to  hia 
travels  in  Africa,  Dir.  W,  Haidinger  made  some  suggeations  with  regard 
to  observations  during  the  journey,  of  meteors  and  meteoric  atones  or 
irons,  whether  recent  or  of  former  periods. 

The  obaervationa  are  to  be  noted  with  as  much  accuracy  as  possible 
upon  tablea,  on  which  hemior 
are  prepared  after  the  manner 
Mercator'a  projection.      The   i 
neied  sketon  for  example,  repre-  K 
•enis  a  fireball,  A,  which  appeara 
»t  NJf.EL  at  an  altitude  of  70°, « 
and  goea  down  in  a  straight  line 
tolO*8.R    The  following  point*   , 
are  to  be  taken  into  coosi deration, 

(1.)  The  exact  geographical  situation;  the  eituation  aa  respecta  the 
constellations  ia  not  necessary,  because  that  always  can  be  found  from  the 
geographical  posi^on  and  the  time. 

f2.>  Statement  of  time— hour,  day,  month  and  year, 

(S.I  Siie  compared  with  that  of  the  full  moon. 

(4.)  Form,  whether  ronnd,  pear-shaped,  and  in  what  direction,  eto. 

(5.)  It  is  very  important  to  notice,  whether  the  melMr  was  firat  aeen 
aa  a  ttar,  oonatantly  increasing  in  aiie. 

i6.j  Duration  of  tbe  phenomenon, 
7.)  Whether  it  disappean  like  a  star  ot  in  ite  fiill  uia,  irith  itatementa 
of  any  additional  drcumstancea. 
f8.J  Colors, 

(9.)  Phenomena  of  sound. 

(1G.>  Circumstanoei  connected  with  the  &II  ilaelf. 
(U.)  Whether  the  material  conitata  of  iron  or  alone  or  any  other  sub- 

(12.)  Whether  the  &1lea  body  is  glowing  or  hot,  or  warm,  perhapa 
warm  on  the  sur&ce,  whilst  cold  inside. 

It  it  of  the  greatest  importance  to  collect  and  send  on  sucb  substances ; 
but  since  iron- masses  are  often  very  Urge  and  heavy,  fragments  ought  to 
be  taken,  with  careful  drawings  and  measurements  of  the  whole  mass. 

F.  A.  Grn. 

8.  Bmv^kaOe  Mtltor,  Oct.  4,  1801.— On  Friday,  Oct  4,  1801,  at 
1h  SO"  V.  M.,  a  brilliant  meteor  was  seen  at  New  Haven,  shooting  over- 
bead  from  W.  to  K,  and  leaving  a  long  bright  track,  from  Cygnus  to 
Cassiopeia,  whidi  wai  visible  at  least  120  seconds,  slowly  assuming  a 
aerpentine  form.    It  waa  also  seen  at  Litchfield,  Conn.,  with  like  appear- 
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(BsMABX.—HhA  foUoiring  paper  bv  Pro£  Twinii^  wia  n- 
oeived  too  late  to  find  its  proper  place  among  the  original 
memoirs.  Bat  as  it  contains  suggestions  of  much  importanos 
applicable  to  the  ancceeding  return  of  the  NoTember  meteoric 
snower,  it  seems  proper  to  publish  it  without  delay. — JSfb.'} 

6.  Obtervationi  mpteting  the  Periadie  Metton  of  Avffutt ;  hy 
Aux.  C.  Twiiriso. 

Upon  ereiy  oocurrencQ  of  tha  Augnat  met«on,  which  I  hava  BOtieed 
with  critical  attention,  my  obaervationa  hare  been  dirKted  c^Mciallf  to 
the  position  of  the  "  Radiant."  Of  the  concliuionB  airired  at  there  an 
two  of  special  interest : — 

^iril ;  The  position  of  the  radiant  ie  probably  capable  of  a  far  mm  a 
exact  determination  than  ia  ordinarily  supposed,  or  than  could  hAn  baaa 
anticipated. 

Second;  The  radiant  ia  apparently  sabject  to  a  motion  of  aareral  d^ 
grees  from  day  to  day,  and  one  which  exhibita  lome  remarkable  poinla 
oi  agreement  in  the  comparison  of  one  year's  positions  with  tboae  of 
other  years. 

The  accompanying  fragmentaiy  plane  chart  will  iUostrate  these  eoa- 
closions  in  detail-  IJpon  it  are  projected  linei  of  declination  aad  r^|ht 
asceoBion,  with  the  position  of  a  few  stars — all  taken  gi^hically  from 
the  North  Pohir  Sur  Chart  of  the  British  Society  for  the  Diffusion  vi 
Useful  Knowledge.  My  obaerved  poutions  of  the  radiant  are  alao  given 
by  a  minute  circular  disc,  together  with  the  year  and  the  day  Ss  the 
month  for  each  posiUon.  I  have  also  distinguished  the  poaitioaa  of 
each  year  considered  as  a  series  or  group  by  tracing  a  fine  line  eonaeca- 
tively  from  position  to  position.  By  this  grouping  of  the  obserrationa 
into  distinct  aeries,  tbe  eye  will  at  once  ducem  the  correepondeiKs,  at 
want  of  correspondence,  in  the  position  and  motions  of  the  sereral  yean^ 
It  should  be  observed  that  the  positions  were  determined  in  difierent 
localities  in  different  years.  The  observationa  of  1866  were  made  at  If«v 
Haven,  those  of  1868  at  Cleveland,  Ohio ;  that  of  1860  at  Boston,  and 
those  of  1861  again  at  New  Haven.  Whether  this  variation  of  locali- 
ties has  varied  the  groups  or  series  compared  with  the  same  at  thej 
wonid  have  been  seen  irorn  one  and  tbe  same  point  of  obaerratton,  ia  a 
qnestion  which  I  am  inclined  to  answer  in  the  n^^ve,  but  not  with 
entire  confidence.  TJudonbtedly  parallels  and  meriaians  and  the  time 
of  day  will  affect  the  radiant  positions  auleBs  the  primary  relative  rtAo- 
city  of  the  meteors  and  the  earth  is  so  great  as  to  make  tiiat  denation 
of  orbit  which  is  consequent  upon  the  earth's  attraction  not  a  lai]ge  ona. 
The  times  of  day  were  not  always  the  same  for  the  positiona  in  &a 
chart ;  but  they  were  always  within  either  about  half  an  hour  earlier  or 
three  hours  later  than  the  initial  instant  of  the  morning  whoee  date  is 
applied  to  tbe  position.  Thus  a  po«tion  taken  on  the  10th  may  hav* 
been  as  early  as  ll)-  f.  m.  of  the  9th  or  as  lata  aa  3  a. u.  of  the  lOth, 
• — more  frequently  Uie  latter  than  the  fimner. 
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I  confeu  to  an  apprehensioD  leat  the  above  positions  should  be  sns- 
pected  of  having  nnder^ne  some  sort  of  empirical  acconnnodation  to 
bring  them  into  correspondence.  It  is  a  fact  however  that  my  memory 
always  dropped  the  reenlts  as  soon  as  recorded,  and  the  record  was  not 


at  hand  for  consultation  from  year  to 


Moreover,  some  of  the 


series  exhibit  erratic  changes  which  neither  judgment  nor  imagination 
could  be  tempted  to  originate.  I  remark,  in  passing,  that  the  positions 
were  always  determined  by  employing  the  best  accessible  star  charts, 
and,  although  the  charts  were  modern,  their  epoch  may  have  varied 
amon^  themselves  a  little — say  not  to  exceed  half  a  degree  of  position. 
It  IB  very  clear  that  many  of  the  meteors  which  are  properly  marked 
"conformable"  do  not  describe  a  flight  that  can  be  traced  back  exactly 
to  the  radiant.  It  is  also  true  that  the  "non-conformable"  meteors 
<rft«n  appear,  in  small  numbers — three  to  five — to  have  a  common  point 
of  divergence  in  some  quite  distant  locality  of  the  heavens.  What  then 
— it  may  be  asked — m  this  "radiant"  whose  position  can  be  marked  so 
definitely.  I  reply — it  is  not  a  point  of  exact  apparent  divergence  of  all 
the  conformable  meteon,  but  it  is  such  a  point  for  the  great  mass  or 
assemblage  of  them,  so  &r  as  one  observer  can  jndge ;  and  it  is  also,  under 
the  same  visnal  limitation,  the  centre  of  that  area  within  which  the 
others  would  project  back  their  lines  or  directions.  The  process  by  which 
it  is  found  has  been,  in  my  own  case,  the  following: — The  first  few 
meteors — say  five  to  seven— determine  the  locality  rudely.  Riing  our 
attention  primarily  upon  this  locality  we  are  soon  tupptied  with  some 
oontiguous  and  very  aeflnite  flights  which  cut  the  area  in  a  line  that  can 
be  traced  and  kept  in  mind.  It  may  be  that  this  line  will  be  shifted 
laterally  by  other  nearly  parallel  flights.  We  next  look  with  interest  for 
other  nights  crossing  the  first  at  right  angles  or  at  a  large  angle ;  and 
when  a  few  such  are  obtained  they  limit  our  area  to  a  narrow  central 
qMce  aobject  only  to  slight  shiftily  one  way  or  another  according  to 
judgment  oontinnally  aad  rigidly  ^xreiaed  in  view  ol  the  imifmiira 
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flighta  whicli  can  be  bronght  iota  compuiwni  with  it  Tbew  fli^ti 
iboatd  not  ordinarily  be  veiy  diatant  &om  the  central  area.  In  foct  tlie 
Teiy  ahbrtvialtd  ttxuHu  almoat  in  immediate  proximitv  to  tbe  radiant  an 
of  special  valne  in  the  determination  or  the  verification.  Occasionally, 
indeed,  a  meteor  will  show  itself  stationary  in  the  very  radiant  itadC 
In  the  year  1855  on  the  night  of  Aug.  10th  snch  a  sta^onan- meteor  ap- 
peared and  almott  instaDtfy  disappeared  in  the  spot  to  which  my  sight 
was  directed — witb  a  pecatiar  effect,  as  if  a  new  fixed  star  had  soddenly 
begun  its  existence  and  as  suddenly  ended  it  Not  many  minutes  after 
a  second  came  and  went  with  a  like  singular  and  bewildering  effect; 
and  while  I  was  in  the  act  of  pointing  out  its  exact  position  to  a  fellow 
observer  (Mr.  Francis  Bradley)  a  third  drew  from  us  both  a  simnltaneons 
exclamation.  This  remarkable  consecution  of  a  phenomenon  against 
which  there  were  so  many  chances,  and  against  the  repetition  of  which 
in  each  a  brief  space  the  chances  were  so  many  millions  of  millioos, 
satisfied  me  that  multitudes  of  undiscovered  mctoots  were  in  play  over 
us,  but  for  some  reason  not  seen  except  when  their  fiight  was  directed 
exactly  to  the  observer.  If  this  was  the  fact  a  telescope  truly  poinUd 
to  the  radiant  wonld  have  discovered  yet  more  stationary  pointa  of 
brightness.  Such  an  attempt  if  snccessfiilly  made  and  ascertained  to  b« 
ordinarily  practicable,  would  realize  this  remarkable  advantage — tba^ 
by  employing  the  telescopes  of  graduated  instruments,  our  radiant  poii- 
ftont  miffht  bt  defintd  with  certainty,  and  with  lome  rude  approaek,  at 
least,  to  attronomieal  aecuraey.  For  although  varieties  of  direction 
obtain,  yet  there  may  be  a  preponderating  number  so  nearly  the  same 
as  to  exhibit  a  point  of  great  and  sudden  concentration — like  the  ima^ 
of  a  star  by  a  chromatic  lens,  I  am  not  aware  that  any  of  the  few 
telescopic  researches  hitherto  made  have  been  directed  to  snch  a  study 
of  the  radiant 

The  simple  method  above  explained  appears  to  me  more  accnrate  for 
a  determination  of  the  radiant  than  it  would  be  to  map  down  every 
flight  in  course  as  it  occots, — because  of  the  unavoidable  errora  in 
estimating  arcual  distances  from  the  stars  of  reference — a  very  serions 
error  in  Ute  direction  of  moderate  flights,  but  one  which  does  not  at 
all  enter  into  the  directions  traced  back  by  the  mind  at  the  moment 
of  the  flight  But  for  other  purposes,  the  mapping  is  indispensable  to 
completeness  of  observatjon  and  record. 

For  any  considerable  advance  upon  our  present  knowledge  of  meteon 
and  meteoric  rings  we  are  clearly  dependent  upon  accurate,  Byst«matic 
KaAeoneerled  observations.  The  enumeration  of  flights  both  conformabte 
and  nuconformable,  ia  very  important;*  but  the  three  elements  of  mijt- 
mU  potilion,  change*  in  tie  poeition,  and  of  the  nuleor^  veloetty,  are 
obviously  of  elements^  and  primary  importance,  because  those  deter^ 
miue  the  plane,  the  figure  and  the  magnitude  of  the  nog.  Even  a 
casual  observation  of  the  principal  meteor  of  the  last  periodic  display, 
made  coincidently — although  without  concert — -by  iir.  E.  C.  HerricK  and 
the  writer  at  New  Haven,  and  by  Mr.  Benj.  Y.  Usrsh  at  Bnrtington, 
New  Jersey,  has  seemed  decisive,  upon  even  the  rudest  attention,  tliat 


)  by  Google 


Astronomt/  and  Meteorology.  447 

the  msteon  of  November  uid  the  metoon  of  Angaat  are  indepeadent 
and  distinct  in  their  origin  or  loorce.  Still  beyond  this,  an  accurate 
discnsaion  of  the  obaerralions  may  even  develop  and  determine  within 
near  limits  the  lutual  amditiont  of  Ik*  grtal  meteorie  ring  of  Avgiut, 
But  this  need  not  be  panned  here ;  for,  happily,  this  dtscunion  has 
been  undertaken  by  Frofl  H.  A.  Newton  of  Yale  College,  whose  reanlts, 
if  they  appear,  will  donbtleaa  test  concloBively  the  correctness  of  these 
opinions.  But  the  four  elements  above  referred  to — inclnding  numbers 
-—do  not  exhaOBt  the  deiiderala  ;  among  which  may  here  be  instanced 
the  absolute  height  of  the  npper  and  lower  extremities  of  the  meteors' 
paths, — their  specific  phenomena  of  combastion  and  dissipatdon, — and 
their  irregolarities,  intermiuions,  or  rebonnds,  as  well  at  explosions. 

The  circumstance  that  npon  certain  definite  days  in  Angnst  of  each  year, 
and  in  Norember  of  many  yean,  observers  will  surely  be  rewarded  with 
abundant  opportunities  and  subjects  for  their  attention  is,  of  itself^  one 
inestimable  encouragement  to  concert  and  assiduity.  The  writer  has  al- 
ready ventured  the  opinion  in  this  Journal,*  that,  beyond  a  definite  limit 
of  the  earth'*  atmosphere  proper,  there  exists  a  secondary  or  external 
atmosphere — possibly  of  aqueous  vapor, — that  in  this  external  medium 
the  shooting  ston  become  visible, — and  that  a  knowledge  of  its  um>er 
limit  may  be  obtained  hy  considering  and  comparing  the  upper  limit  of  the 
meteors'  paths.  It  has  long  been  his  nupieum,  to  say  the  least,  that  some 
of  the  irregularities  or  specialities  in  meteor's  flights  above  referred  to  are 
to  be  eiplainod  by  their  enoountering  a  sudden  change  of  medium  from 
ft  secondary  or  exterior  atmosphere  to  the  atmosphere  proper.f    But  to 

tiiDM  are  those  ot  Um  place  of  obserratioo,  I  *.,  Naw  Bavsn,  Codd,  Uw  locally 
circular  witb  ■  rmdiui  ol  fiO°  srouod  the  RsdisDt 

Batmday,  Aug.  lOth,  IStt,  10^  ton  p.  h.  iegm  obMrrlug. 

From  10^  M>  to  10^  40b,  for  tUi  intarTsI  of  time,  ooe  a  minirta, 
a  a        ••    iii    0      13  conrormsble,    4  ODConfoniiable. 

"  lah  0     41        "  10         - 

"Ang.llth.lli,    1%  •  n  ■        total,  95  in  lb  BO*. 

Sanday,  Aug.  11,  at  Sk  tO=>  r.  il,  b^an  obMrriog. 
From  Sk  gam  to  10^    0^ ,    4  eonfoniuible,    i  qdood. 

"     "     -  iih  0-  n     "  1    ' 

•'        "        -  uh    Om    88        "  11      "  total,4Tin!k  80^. 

On  Saturday  ai  many  ai  five  abowed  carved  or  irregular  fligbta.    The  S9tli,  near 

tlia  unitb,  sarpaassd  ^  othen  ia  brilliance,  and  in  tba  remarliable  aztent  and  dgra- 

tion  of  it*  trBio,wliidiwai*iiiblacineUiinlofamianleormMrs,andfiidwlgTadii- 

allj  rnxn  Uw  aods  to  the  ndddla.    Time  of  fligbt  1-3  hcouIb. 

•  Vol  nri,  note  to  p.  20. 

t  I  may  be  azcunsd  for  hero  proponnditig  the  enqoiry,  wluth  has  been  foread 
)  hj  certain  auroral  phenomena,  vhather  some  of  tbcas  -' 


■,  aTcfasi  and  iitreanien— nare  not  commonlj  their  tower  limit  St  the  mrfKO 

of  the  atmoaphera  proper  and  their  apper  at  a  Ncoodar;  atmoapberie  limit,  aa  above 

■--■     "-  ■ (go  aa  1886  thiawaaforciblyiuBgeatedand  made  almost  •i»Koi 

horiiontal  motion  ezactty  along  Its  base,  of  the  nnzular  anroral 


(Dgffsated.  So  lon^ 
by  Um  flat  base,  and 
Ckiiid  daaoibad  bjn 


ardiea  also  t?  thett  firit  denae  fonnation  and  faat  motions  diminishing  i 

speets  sod  saddsnly  diaaolvn^  irtwn  afanoat  atatioDarj',  confer  a  plauaibilit;  upon 

the  ocnjaetDre  tbt  they  an  lonned  at  a  dafinite  lower  iorface  ana  expand  or  rise 
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tekltM  the  beat  sttiiiiuiUe  oompMa 

proMratitHiB  Mid  fkcilitiai  ws  donbtlMS  important, — for  anDnplo, 

Firtl;  The  ability  to  eetimat«  am  cormetly  in  their  a^nlar  vaoaal, 
— eapeciatlj  small  arcs. 

Second  ;  Readinew  in  measurinff  minute  ittterrala  of  time  by  r  men- 
tal atandard  oloeely  accurate  to  tenths  of  a  eeoond.* 

Third;  Familiarity  vith  all  atan  of  the  ftnt  fire  magnitodea  in  Qm 
apeoifio  area  over  whit^  the  ohierrer  maintaina  hia  watdt. 

BetnmiD^  for  a  mmnent  to  the  abore  chart,  it  need  only  be  added  diat 
the  radiant  poiitions  indicated  thereon,  aa  vatl  ai  tbe  other  topioa  abon 
referred  to,  are  broug;bt  forward  in  the  expectation  <rf  eliciting  like  eb- 
lerrationa  from  others,  and  in  the  hope  of  acHiwvhat  exciting  a  new  aeal 
and  ataidnity,  eapooially  with  rafereuoe  to  the  ecMning  Nomnber  meteon. 

Note  by  the  JSVtlor*.— The  Connedicat  Academy  of  Arta  and  Scieocea 
hare  lately  instituted  a  Committee  (of  which  Prof.  Twining  is  chairman) 
to  inrita  eoftperation  in  the  obeervatioD  of  the  November  and  Avgmt 
meteors,  l^e  Editors  take  this  occasion  to  say  that  obserratiom  doly 
recorded  and  forwarded  to  the  Academy  will  doobtleaa  receive  a  merited 
attention  and  annonnoemenL     They  should  be  addreeaad  to  the  efaaiinuu. 

7.  Orand  Miteor  of  Avgutt  10,  1881. — The  Aitgtul  rinff  ofJIfeleon; 
by  H.  A.  Nbwton. — The  obserratioDs  of  this  meteor  (pp.  294-S  of  ttus 
Tolame)  give  interesting  resnlts.  It  was  seen  by  Mr.  Hareh  at  finrling- 
ton,  K.  J.,  (laL  N.  40'  8',  Ion.  W.  W  62'  *0^,  and  by  ProC  Twining  and 
Mr.  Herrick,  at  New  Haran,  (laL  N.  41'  18',  Ion.  W.  IV  65'  25'^. 

Mr.  Marsh  says,  "I  was  looking  exactly  in  the  direction  of  the  meteor 
and  had  a  perfectly  satisfactory  view  of  it,  and  duriog  the  visibility  of  tlie 
train  (20  sec.)  noted  with  all  possible  care  its  position  among  the  atara. 
I  concluded  that  the  track  waa  very  nearly  in  the  tine  ol  i  Feisei  and  ^ 
Fersei,  and  the  point  of  disappearanoe  was  about  in  a  strai^t  line  jfUDiBg 
I?  Persei  and  y  Andromedie, — the  length  of  the  track  bemg  abont  equ^ 
to  the  distance  between  ^  and  r  Fersei.  I  continued  my  inspection  of 
the  region  some  time  afier  the  disappearance  of  the  meteor  in  order  te 
fix  the  track  firmly  in  my  mind,  ^e  meteor  itself  lasted  tmly  one  at 
two  seconds.    The  time  was  about  llii  Z3<"  f.  k." 


i  for  a  itaadard  tha  repetitioD  of  a  nlected  BBntflooa  inmdiUr, 
without  motkm  of  tbe  org&a«  except  the  toogne.  llie  ajUablM  are  to  mait  teotLa 
of  a  Kcond  each,  and  should  be  of  equal  ease  in  pnuwuDdn^,  sod  eltbar  nine  in 
Dombftr  or  oinetMO  scconltiiglj  aa  you  meuure  bj  ueondi  or  bj  doaUa  wiaiils 
Tfae  initial  imtant  of  Uw  phenomoDOD  to  be  timed,  fornu  the  tpoeh  or  sera  of  msf 
nmnBDt,  and  the  rfUaMe*  are  to  be  repeated  at  a  nnifonn  rata  acqidied  by  practiM 
with  a  aeconda  pendulam  or  other  index.  The  Uat  tenth  of  the  Me«ad,  «r  doaUa 
•eoood,  la  marked  by  ennndatmg  "od*'  (called  "od'  to  amid  Uataa),— to  like 
~  T  the  laat  teolh  or  aod  of  the  Kcaad,  third,  fomth,  Se,  second  or  dovUa 
'  d  by  "two,"  "three,"  4ft,  onto  "tai."  nw  we  dttll  bare  maa>- 
,  or  batter,  tai  donMe  ascoDds  or  twen^  *eosad*. 
^  brtaf  praeltoe  will  aTiDee  to  an;  ooe  tlM  aecniacT  with  wUdi  the  mhtd  tonaa 
aoooceptionof  time,  BDdaloivaDd  iotarmttted  pracBce  the  pwriatenre  with  ^iA 
11  retaina  tbe  atandard  thai  diatlnctly  Ibnnad,  even  after  ifianaai 

Again,  in  tbe  initiuKe  of  theea  bnef  aed  i>w«nmaiie«J  Si^ila  meet  ofaaarntB  v9I 
best  apply  their  standard,  not  to  the  pbenomeDon  itaelt  bet,  on  the  blatant  sAat,  to 
the  eoHc^fioK  of  ita  dnration  wUdi  la  then  virtd  in  the  mind. 
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Prof.  Twininff  tatjt,  "  The  meteor  described  bT  Mr.  B.  V.  Marsh  u  the 
moat  brilliant  ot  the  display  is  identified  bj  myself  by  urveral  coineidenoes. 

1st.  It  was  preSminently  the  moat  brilliant  flight  within  my  time  of 
observation. 

2d,  The  time  M  Ken  Haren  wu  a  very  fev  minutes  before  11^  p.  u. 

Sd.  The  duration  of  the  train  was  timed  by  myself  afterward  from  re> 
collection,  and  was  lees  than  half  a  minute,  and  more  than  a  quarter. 

The  following  are  my  own  obserratlons  of  the  meteor's  Sight : 

1st.  Its  line  was  traced  back  critically  to  the  radiant  which  I  find  I 
bad  marked  on  the  star  chart  of  the  Society  for  the  diffusion  of  Usefhl 
Knowledge  at  K.  A.  46",  N.  P.  D.  81"  80'. 

2d.  The  flight  was  timed  carefiilly  and  was  found  1-S  seconds.  This 
may  be  relied  upon  as  a  near  approximation,  at  least 

Sd.  The  meteor  began  at  a  point  distant  about  44°  of  are  from  my 
radiant.  It  passed  within  a  few  degrees  of  the  Dolphin.  Its  be^nning 
was — say  a  d^ree — 6,W,  of  a  star  which  probably  was  •  Cjgni,  I 
did  not  record  the  potition  laterally,  that  is  to  say,  from  K  to  W.,  but 
the  above  distance  remains  unaffected  by  that  circumstance. 
'  4th.  Estimated  by  subsequent  examinations  of  the  hearens  I  call  ita 
length  of  flight  29°." 

Mr,  Herriok  says,  "  While  we  were  intently  watching  the  meteors  of 
August  10,  I8ftl,  each  of  the  fonr  observers  looking  at  an  altitude  of 
about  60°,  we  were  nil  atartJed,  about  half  past  eleven  p.  m.,  by  a  very 
brilliant  flash.  InsUtntJy  turning  for  the  cause,  we  saw  among  the  stars 
overhead  a  bright  phosphoric  bar,  the  meteor  hnvinj;  already  vanished. 
This  bar,  which  I  locate  nearly  as  stated  by  Prof.  Twining,  remained 
visible  without  material  change  of  place  or  shape  about  20  secondf,  by 
eetimate.  From  all  the  circumstances  of  the  case  I  infer  that  the  time 
of  the  meteor's  flight  could  not  have  exceeded  one  second." 

These  observations  indicate  a  visible  track  of  about  38  statute  miles, 
with  altitudes  above  the  earth's  surface  of  about  70,  and  64,  miles  at  the 
beginning  and  ending.  Its  course  was  conformable,  and  there  is  every 
reason  to  suppose  that  it  was  one  of  the  Autrnat  group  of  metaan. 

If  the  time  of  flight  is  1-2  seconds,  the  velocity  is  2T'S  miles  a  second. 
The  resistance  of  the  atmoephero  is  wholly  unknown,  and  for  it  no  defi- 
nite allowance  can  be  made.  For  the  iucrease  due  to  the  earth's  attrac- 
tion, subtract  48  from  the  square  of  27'5  and  take  the  square  root 
of  the  remainder,  agreeable  to  the  principle  of  conservation  of  living 
forces.  Though  not  an  exact  process  this  gives  a  tolerable  correction 
where  the  velocity  is  large.  The  result  is  26'6  miles  a  second  for  the 
relative  velocity  of  the  meteor. 

The  well  established  fact  that  the  meteors  of  August  fi-11  move  in 
Mtbs  which  produced  backward  pass  through  a  small  region  of  the 
heavens,  and  that  this  region  of  emanation  reroainfl  the  same,  or  nearly 
'the  same,  from  year  to  year,  implies : 

IsL  That  the  individual  meteon  are  coimtcal  bodies; 

2d.  That  they  are  permanent  members  of  the  solar  svstem  revolving 
about  the  sun  in  elliptie  orbits; 

8d.  That  the  direction  and  velocity  of  the  relative  motion,  and  thero- 
fore  of  the  absolute  motion,  of  the  individual  bodies  are  nearly  the  same ; 

Am.  JovB.  BOL—McoMD  Saane,  Vol.  ZXXn,  Na  ML— Ifor.,  ISSL 
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4th.  Hut  tfaa  whole  gronp  form  what  may  bo  oouidend  a  riirg,  or 
disk,  around  the  inn. 

The  region  of  emanatdem  has  not  great  length  in  the  great  circle 
through  it  and  that  point  of  the  heavens  to  which  the  earth  is  moripg. 
Hence  the  veiocities  of  the  individual  meteors,  of  the  same  7eBr,  aad  d 
different  years,  are  nearly  Urn  same. 

The  region  of  emanation  has  not  great  length  in  the  great  aide 
through  it  and  the  sun.  Hence  the  tanventa  to  the  indiTidaal  orlnta 
make  Dearly  the  same  angles  with  the  son's  radioi  rector. 

It  follows  that  the  elements  of  the  individaal  orbits  are  nearly  tbe 
same,  and  benee  the  probable  conclusion  that  the  meteors  fonn  a  ring, 
and  not  a  disk  of  great  breadth  in  its  own  plane.  If  the  breadth  is  very 
large,  we  must  conclude  that  the  great  part  of  thoee  orbits  which  cat  tae 
earth's  orbit  belonff  to  a  limited  lone,  or  ring,  in  the  disk.  Tbe  mean 
Telocity  and  direction  t£  motion  of  the  August  meleoia  would  give  as 
elliptic  orbit  about  the  sun  which  would  represent  the  ring.  Hie  velodty 
of  a  single  member  c^  the  group  and  the  mean  place  <i  Cue  radiant,  gin 
■pproximnte  data  for  determining  this  orbit. 

Let  EMS  be  a  triangle  on  the  celestial  sphere,  E  the  point  to  which 
the  earth  is  moving,  S  the  sun's  place,  M'  the  mean  u 

place  of  tbe  radiant,  and  H  the  point  from  which 
tbe  roel«on  are  moving  in  their  orbit  around  the 
ann.  Since  the  motion  from  H'  is  the  resultant  of 
tbe  motion*  of  the  earth  and  the  meteors,  E,  M',  and 
M,  are  in  the  tame  great  circle.  The  plaoe  of  M'  is*^ 
found  by  observation,  and  if  the  mean  value  be  taken  there  need  be  do 
correction  for  the  earth's  attraction.  From  the  plaoea  <^  M',  and  G,  c^ 
be  computed  tbe  angle  £,  and  the  aro  EH',    £S  can  be  called  a  qnadraoL 

Let  e,  t^,  and  v",  represent  tbe  earth's  Telocity,  the  tme,  and  the  rela- 
tive velocities  of  the  meteors,  v'  and  ^fi  bwng  corrected  for  the  earth's 
attraction.  By  the  law  of  compontion  of  motions  i^'=:c*-}-p"*— 
2««"cosEM',  and  o'siuEM^t/'sinEM'.  Also  in  the  triangle  ESH, 
cosSMsssinEUoosB,  and  UnS=sinEtanEM.  But  8  (om— S)  ia 
the  inclination  of  the  nng  to  the  ediptic,  and  8M  tbe  angle  which  ita 
tangent  makes  with  tbe  sun's  radios  vector.  These  with  the  Talue  of  v* 
give  the  elements  of  the  ring. 

Assuming  M'  to  be  at  R.  A.  42',  K,  P.  D.  S4',  E  to  be  in  the  edipti« 
at  R.  A.  46°  30',  v"  as  above  e<]ual  to  26-8,  and  «  (induding  the  CMth'a 
rotation)  equal  to  18-9  miles  a  second,  we  find, 

EM'=:  39",  Ws  16-8,  SM^^S", 

BEM  =  78",  EM  =  84',  ESM  =84". 

That  fiivt  for  tha  rinfi't  tmirnajor  axu  0-84,/or  it*  etUptidiy  O-SS,  ita 

ptribtlion  diilmuse  0-60,  itt  ineliitatuM  96",ajuf  liu  periodic  iiau  281  dofm. 

The  ellipticity  cannot  be  less  than  oosSM,  which  b  near  0*20. 

The  inelinalion  of  the  rinff  to  the  eelipUe  mtul  be  greater  Uuive  60°.  For 
tbe  greatest  value  of  v*  is  S6'7  miles  a  second,  tbat  which  belongs  to  a 

?irabolic  orbiL  This  with  the  radiant  above  aiaumed  make*  ESU  ^Ofi*. 
hat  ESM  be  less  than  60°,  the  dec  of  M'  must  be  reduced  to  fi2"  40', 
which  appears  hardly  admissible.  On  the  other  band  to  give  ESM  a  value 
grmter  tlian  120°  would  require  that  v"  be  less  than  16-7,  or  the  ohaerred 
velocity  leas  tban  18  miles  per  Moond.    The  obterrationa  tit  iitma. 
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Herrick,  Twioiag  and  Uarab,  wem  to  render  thw  sUo  inadminible.  Until 
other  detormiDatioDB  of  velocitT  are  mode,  06*,  ut  detarmined  Above,  or 
84°  with  retrograde  motion,  must  be  considered  the  most  probable  incli- 
nation. Id  Any  cue  lh»  mettort  of  the  olA»-  known  imntud  ditplayt  cannot 
procud  from  thit  ring. 

The  thickneu  of  the  ring  !■  5  to  10  millioDS  of  miles,  for  the  earth, 
moTiD^  nearly  two  millions  of  miles  a  day,  is  immersed  in  it  during 
leTersr  days.  Some  idea  of  its  breadth  could  probably  be  obtained  by 
observing  the  area  of  the  rwion  of  emaaatioD,  or  in  other  words,  th« 
average  length  of  the  perpendiculars  from  the  centre  of  this  area  upon 
the  paths,  produced  backward.  ObaervatioiM  in  the  sonlhem  hemisphere 
from  the  4tti  to  tJie  6ih  of  February  are  deurable,  to  detennioe  whether 
the  earth's  orbit  cut*  the  ring,  or  disk,  at  the  other  node. 

A  rude  estimate  of  the  number  of  indiriduaJs  in  the  ring  may  be 
formed.  Several  observeis  in  one  place  in  the  morning  houta  <^  Aug. 
10~ll  seeatleastlfiO  meteors,  of  which  over  throe-fourths  are  conforma- 
ble. Assume  the  average  perpendicular  distance  of  the  paths  of  risible 
meteors  from  the  observers  to  be  not  greater  than  71  miles.  This  implies 
that  not  less  than  113  meteors  pass  through  a  circle  of  100  miles  radius, 
the  circle  being  at  right  angles  to  the  relative  motion.  The  velocity  is 
so  great  that  the  earth's  attraction  is  not  of  much  account  in  making  the 
number  seen  greater  than  the  average  throughout  the  ring.  Reducing 
112  by  the  ratio  v':b",  and  calling  the  cross  seotion  of  the  stream  not 
leas  than  the  area  of  a  circle  whose  radius  is  2,500,000  miles,  we  have  at 
least  (2^00,000)>  X  U2  t^^(100)>t^'  meteors  passing  the  node  per  hour. 
In  281  days,  the  periodic  time,  we  have  more  tlian  800,000,000,000,000 
bodies  for  the  whole  August  ring. 

T.  mSCKLLANSOUS  SCIXNTIFIO  INTELLiaSNCS. 

1.  R*bimoflht  Arelit  Sxpedition  of  Dr.  Hayei. — Dr.  Hayee  arrived 
at  Halthi,  N.  S.,  on  the  Qth  of  October  (and  arrived  at  Boston,  Outober 
2Sd,  1861),  with  important  additions  to  Arctic  Geography,  but  dissp- 
poinled  as  to  the  chief  object  of  the  Expedition.  Science  has  to  mourn 
the  ton  of  the  astronomer,  August  Sontag;  the  carpenter  Gibson  Cani- 
thers  also  died  during  the  voyage.  Waiting  the  more  exact  account  of 
his  voyage  which  welook  for  from  Dr.  Hayes  we  quote  meantime  from 
the  public  journals  the  following  notice  of  the  voyage  and  its  results. 

The  United  States  sailed  from  Boston  July  10th,  1860.  Sho  reached 
Upernavik  alter  a  short  but  stormy  passage  and  proceeded  thence  to 
Smith's  Straits,  where  she  remained  until  July  10,  1861. 

On  tbe  14th  of  April,  however,  a,  party  left  the  vewel,  consisting  of 
thirteen  men  and  sixteen  dogs,  with  boats  on  sledges.  The  leader  of  this 
dog-train  is  now  on  board  the  United  States,  and  is  a  fine  specimen  of 
the  species.  The  party  reached  lat  79'^  in  tbe  Middle  Smith's  straits,  and 
here  the  party  divided — Dr.  Hayes  and  three  others  went  as  far  as  lat. 
81°  35',  west  side  of  Kennedy  Channel,  (forty  miles  further  northward  than 
the  latitude  attained  by  Dr.  Kane  in  1804,)  and  were  there  obligerl  to  put 
bai^  their  provisions  being  exhausted.  Dr.  Hayes  reached  his  vessel  on 
the  27th  of  Msy.  On  the  13th  of  July,  1861,  they  proceeded  to  Little- 
ton Mand,  where  the  vessel  remained  until  the  27th.  Sailing  thence  in 
a  northerly  direodon  they  were  met  by  immense  packs  of  ice,  which  the 
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Tawol  ooald  not  pen«trat&  She  then  mmde  for  Capo  lubella,  on  the 
weat  aide  of  Smith's  Straito,  wbich  wu  safely  reached.  Boat  partiei 
were  sent  out  from  here  to  explore,  bat  the  ice  was  so  solid  that  no  chance 
was  found  for  proceeding.  The  United  Stales  next  came  to  anchor  at 
the  Esquimaux  tettlement  of  Natik,  Northumberland  Island,  on  the  coast 
of  Greenland. 

After  surveying  Whale  Soaod,  the  vessel  suled  for  Upemavik,  on  the 
voyage  home,  arriving  there  on  the  15th  August,  1861,  aft«r  passing 
through  one  hundred  and  fifty  miles  of  field  ioe  in  Melville  Bay.  She 
sailed  ihenoa  for  Disooe  Island,  and  on  the  l7th  September  left  for  New 
York.  From  September  24  to  October  7  the  United  States  experienced 
very  heavy  gftles,  and  sustained  some  slight  iojory  to  her  eaiU  and  gear. 

August  SoQtag,  the  astronomer,  a  gentleman  of  high  scienufic  attMU- 
meots,  who  acooinpanied  Dr.  Kane  od  bis  last  expedition,  and  was  at  one 
time  connected  with  the  United  States  Coast  Sorvey,  was  frozen  to  death 
in  his  sledge  while  out  exploriog,  accompanied  by  a  single  Esqnimaai. 
He  had  aofortunately  driven  upon  thin  ice  which  gave  way,  ooinpletely 
wetljng  him,  and  before  he  could  reach  a  shelter  was  past  reeovery.  The 
body  was  recovered  and  interred  at  Port  Folke,  near  Cape  Alexftnder. 

The  carpenter,  (^bson  Caruthers,  died  during  the  voyage.  Theae  aj« 
the  only  deaths  out  of  the  crew  of  sixteen  persons  which  left  Boeton,  The 
party  was  unusaally  free  from  sicknaM. 

Six  men  belonging  to  the  wrecked  whaleship  St.  Andrew  of  Aberdeen, 
joined  the  United  States  at  Diaooe,  making  the  crew  twenty  in  number. 

Hans,  an  Esquimaux,  on  whom  Dr.  Eane  placed  great  dependence, 
who  is  frequently  mentioned  in  Dr.  Kane's  book,  and  who  deserted  diat 
expedition  while  in  the  ice  in  the  far  north,  was  found  at  Cape  York  bf 
the  crew  of  the  United  States,  and  returned  in  the  vessel  to  Upemavik, 
whence  he  had  started  with  Dr.  Kane. 

The  expedition  went  as  fsr  north  as  81°  35',  a  latitude  whi<^  is  mid  to 
have  been  before  reached  only  by  Parry  in  1827-8.  On  the  coldeal 
day  experienced  the  thermometer  Mi  to  68°  below  xero. 

The  vessel  was  provisioned  for  two  years.  The  following  is  a  correct 
list  of  those  of  the  officers  and  crew  of  the  U.  S.  who  returned  in  the  vessel : 

Commander,  I.  L  Uayes,  M.  D. ;  Cspbun,  S.  J.  McOormick ;  fint  male, 
H.  W.  Dodge ;  second  mate,  John  McDonald ;  commander's  secretary, 
0.  F.  Ehoor;  assistant  astronomer,  H.  D.  Radcliffs;  master's  mats, 
Colin  C.  Starr ;  a  cook,  steward,  cabin  boy,  and  ten  men  before  the  mast. 

At  a  dinner  given  to  Dr.  Hayes  by  the  Medical  Society  at  Halifax  ha 
made  the  following  remarks : 

"You  have  intimated  to  me,  Mr.  President,  that  a  sketch  of  oar 
voyage  would  be  acceptable  to  the  gentlemen  who  honor  me  with  thrar 
oourteous  attention.  We  visited  Smith  Strait  on  the  29th  of  August  o( 
last  year.  Heavy  ice  and  stormy  gsles  prevented  our  penetrating  &r 
within  the  Strait;  and  after  being  twice  in  jeopardy  among  the  beigs, 
and  three  times  driven  out  of  the  Strait  by  northeast  gales  we  were  forced 
to  go  into  winter  quarters  on  the  east  side  of  the  Strut,  in  latitude  78* 
17  3.  I  expected  to  have  reached  the  west  coast,  and  to  have  secured  » 
harbor  near  latitude  80°.  My  plans  of  exploration  were  depondeDt 
upon  dogs,  of  which  an  ample  stock  had  been  obtained  in  Southern 
Greenland.     Most  of  these  animals  died  during  the  winter,  and  I  wma 
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obliged  to  Uke  the  fleid  last  spring  with  a  weslr  force,  and  in  an  nnfavor^ 
ftble  position.  I  carried  witu  me  a  boat  mounted  lyxm  runners  for  sei^ 
▼Joe  la  the  open  lea  to  the  northward.  After  a  trial  of  nenrly  a  month 
it  was  found  that  the  boat  could  not  be  transported  across  the  Strait^ 
and  I  aooordingly  sent  it  back,  and  with  three  companions  and  two 
aledges  drawn  oj  dogs,  I  continued  northward.  On  the  18ih  of  May 
oar  proriaions  were  exhausted  and  we  returned,  having  reached  Iniitnde 
81*  8S' ;  a  d^ree  of  Northing  which  I  believe  not  to  hare  been  exceeded 
by  any  other  pereon  eioept  Sir  Edward  Parry.  The  land  which  we 
explored  is  the  nearest  to  the  North  Pole  of  any  which  is  known.  Beyond 
that  land  I  believe  there  exists  a  perpetual  open  sea,  which  may  be  navi- 
gated.    For  this  purpose,  however,  steam  power  is  necessary. 

It  is  my  purpose  to  renew  the  attempt  next  year,  if  circumstances 
prove  favorable;  and  I  am  still  of  the  opinion  that  with  steam  power,  a 
■trong  force  of  men  and  dogs,  and  a  well  organised  system  of  advance 
depots,  the  North  Pole  can  be  reached.  That  the  region  about  the  Pole' 
ahould  be  explored,  you  will  I  think  all  agree.  It  has  long  enough  re- 
mained a  terra  incognita.  Speaking  as  one  interested  in  the  advance-' 
meat  of  science,  I  may  say  that  I  care  not  under  what  flag  the  enterprise 
may  be  oondneted,  whether  that  of  America,  or  England,  or  Prance, 
Science  will  claim  the  honor  of  the  achievement." 

Dr.  Hayes  has  suoceeded  in  obtaining  materials  as  extensive  as  coold 
poBMbly  ba  oollected  under  the  adverse  circumstances  of  his  voyage. 
Sinoe  Uie  death  of  Mr.  Sontag,  the  entire  Tesponsilnlity  of  pursuing  toe' 
scientific  experiments  of  the  expedition  has  devolved  upon  Dr.  Hayes, 
who  has  been  a  hard  worker;  and  the  results  at  which  he  has  arrived 
show  with  what  industry  his  investigations  in  the  various  departincDia 
of  science  have  been  pursued. 

The  chief  results  of  the  expedition  are  as  follows :  the  completion  of 
tiie  survey  of  Smith's  Sound ;  the  disoovery  of  a  new  channel  at  the 
westward  of  Smith's  Strait ;  the  oouGrmalion  of  Dr,  Kane's  theory  respect- 
ing  an  open  polar  sea ;  tlie  determination  of  the  magnetio  dip,  and  of  the 
declination  at  many  points  within  the  arctio  circle ;  surveys  of  glaciers,  by 
which  their  rate  of  movement  is  determined ;  pendulum  experiments,  and 
hydrograpbic  surveys ;  a  continuous  set  of  meteorological  observations ; 
ft  laig^  collection  of  specimens  of  natural  history ;  a  valuable  collectioir 
of  geological  specimens;  the  accomplishment  of  a  higher  north  latitude 
than  ever  before  attained  upon  land  ;  and  lastly  a  large  collection  of  pfao* 
tc^aphic  views  of  the  country,  icebera^  and  settlements  of  the  naliveti. 

The  labors  of  the  expedition  have  certainly  not  been  in  vain,  and  Dr, 
Hayes  and  his  gallant  companions  are  deserving  of  a  generous  welcome 
at  the  hands  of  the  friends  of  science,  and  of  Arctio  exploration. 

2.  Tht  earthquake  of  31tt  Auffutt. — This  earthquake  was  felt  at  the 
Washington  Observatory  at  6^  SZ^^  a.  u.  There  were  two  marked  shocka, 
each  a  snocession  of  long  waves  of  slight  elevation,  appareotly  proceeding 
from  south  to  north.  The  interval  between  the  shocks  was  perhaps  five  sec- 
onds. They  were  accompanied  by  the  usual  rumbling  noise  and  were 
iuffldently  severe  lo  rock  the  water^wer  in  its  basin  and  jar  the  fumi- 
tara  of  the  chamber.  The  sound  of  the  earthwave  tlirough  the  air  con- 
tinued andible  some  eeconda  after  the  tremor  had  ceased.   To  one  vho  iutd 
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•xparieoood  Mverml  hundred  analogoiu  phenomena  of  nearlj  every  d<grae 
of  violenoe,  th&t  of  Saturday  morning,  Aug.  31,  wa*  unmUtdtable.    j.k.O'. 

i.  Letter  from  C.  UiUha>ck,]£iq^oti  tit  firil  cbtmatimi  om  tht/oniU 
^  ikt  Red  Saudttmu  firmation  i^  F<rrmont — Edt,  Silliman'a  Journal : 
As  a  notioe  of  the  Conocaphalitea  from  the  Ked  Saiulrook  aeriea  in  High- 
|[Ul,  Vl,  hai  appeared  in  your  Journal,  (Second  Seriea,  vol.  zzzii,  p.  232), 
It  it  but  juiit  to  the  dead  to  state  who  were  the  origiDal  diacovererm 
U  thu  trilobite.  By  referring  to  the  Third  Annnal  Kept.  Geol.  Vt, 
1847,  pafrea  14  and  31,  it  will  appear  that  PraC  Z.  Thompton  conducted 
FroC  C.  B,  Adami  to  Highgate,  where  both  gentlemen  procured  a  large 
number  of  theea  trilobitei.  They  were  HDt  to  Prof.  J.  Hall  in  1847  for 
determinatioQ  who  gave  them  the  name  Oonocephalue,  the  lame  genua 
to  which  Mr.  Billing*  now  refers  ihem.  At  that  Cme  the  precise  position 
of  the  CoQooephaluB  was  not  kaown.  Nor  vrat  Prot  Hall  able  to  eiv« 
iBoro  defloita  laformation  lespeoUng  them  is  1858  when  I  showed  him 
the  specimeoi  again. 

These  trilobites  are  noticed  on  pages  330  and  940  of  onr  Third  Report 
on  the  Geology  of  Vermont,  which  will  be  ready  shortly  for  diatribauon. 

Aubwrt,  Uua,  Oct.  Ktd,  18S1. 

[For  Prof.  Adams's  ovn  notice  of  the  GhamplaiD  Diviuon  of  the  Ta- 
conic  Rockn,  see  this  Journal,  [2],  v,  100.  We  undentand  from  Ur.  Hunt 
that  Mr.  Bitlinga  has,  since  the  dale  of  his  paper,  here  quoted  by  Mr. 
Hitchcock,  seen  Prof.  Adams's  remarks  before  the  American  Awociatioa, 
Ac,  at  Boston  in  1847,  and  quotes  them  in  a  paper  now  in  preas,  indeed 
Mr.  Billingi  has  said  the  same  to  us  in  a  late  letter. — Eos.] 

4.  AOisaAk  and  Pacifit  TVZcjTrvpA.— The  28th  of  October  witue««I 
the  sDCcesaful  completion  of  the  tel^raphic  connection  of  the  Atlantic 
and  Pacific  Oceans  by  way  of  New  York  and  Saint  Lonis  to  Saa  Fran- 
ciaco  and  California.  It  is  proposed  to  extend  this  line  of  communica- 
tion to  the  mouth  of  the  Amoor  River,  crossing  Behrings  Straits  by  a 
cable  forty  miles  in  length,  and  thos  by  way  of  the  Russian  lines  to 
Central  and  Woatem  Europe.  About  1700  mileB  of  wire  it  is  said  will 
accomplish  th  it  connection.  We  can  then  hope  to  receive  our  Eniopean 
and  Asiatic  news  h^  way  of  the  Pacific  I 

6.  Nieotiti*. — It  is  stated  that  the  tobacoo  crop  of  the  world  is  2S0 
millions  of  kilogrammes  (=  5,£I2,C00  lbs.  av.).  Schlosing^  as  already 
quoted,  this  Journal,  ^1],  iv,  273,  found  in  various  tobaccos  an  average  of 
about  5  per  cent  of  nicotine. 

It  is  clear  therefore  that  about  twelve  and  a  half  millions  of  kilo- 
grammes (^2,756,250  lbs.)  of  this  poison  are  annually  produced.  '  As 
the  sp.  gr.  of  nicotine  very  slightly  exceeds  that  of  water,  this  qnaati^ 
would  fill  nearly  100,000  wine  barrels,  and  would  give  twelve  and  a  hiuf 
grammea  {=  293026  grains)  to  every  man,  woman  and  child  on  the 

S\o\m.  Aa  a  few  drops  will  produce  death,  it  is  probably  much  within 
le  mark  to  say,  that  one  year's  crop  of  nicotine  could  destroy  every 
living  creature  on  the  bee  of  the  globe  if  its  proportion  waa  adminitleied 
in  a  single  dose. 

0.  Oiologieal  Survey  ef  Witeaunn, — The  report  of  the  Survey  of  this 
State  is  in  prees  under  the  supervision  of  Prot  Jamea  Hall.  This  volume, 
of  COO  pages  or  more,  will  ooutain  a  chapter  on  the  general  geok^, 
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with  a  map,  and  fall  illustradoiu  of  th«  characteristic  fouils  of  th«  teveral 
roclc  formations ;  also  the  tilaborate  report  of  Prof.  J.  D.  Whitne]',  (noir 
at  the  head  of  the  geolo^cal  survey  of  Califoruia,)  on  the  lead  re^on,  wilb 
aa  enlarged  aaotioaal  map  showing  the  location  of  the  mines,  ^.  Mr.  T.  J. 
Hale  has  been  engaged  during  tLe  past  season  making  eiplorations  under 
tbe  direction  of  Prof.  Hall,  chiefly  in  the  Northwestern  counties. 

The  spedmen  of  the  plates  of  foesiis  which  we  have  seen  is  very  cred- 
itably executed  in  the  best  lithographic  style. 

7.  Eighty  Year*  Progreu  ^  the  United  Statet,  thomng  tht  vartoui 
dumneh  o/Imluttry  and  Edvtation,  de.  2  vols.  8vo.  pp.  4fi7  and  40S. 
New  York,  L.  Stebbins,  fil  John  bL  Compiled  "by  eminent  Literan' 
men." — This  compendium  of  national  statistics  forms  a  valuable  hand- 
book of  reference,  to  which  all  who  possess  it  will  have  frequent  occasion 
to  turn  for  information  in  respect  to  the  progrese  and  condition  of  the 
great  dements  of  growth  and  development  in  the  histonr  of  the  Unil*d 
Slatee  during  eighty  years  past.  The  ralue  of  the  book  as  a  work  of 
nference  would  nave  been  mudi  enhanced  by  a  more  frequent  referencA 
to  authorities  and  original  sources  of  information.  But  taken  as  it  is,  it 
supplies  a  great  deeideratum,  and  its  pains-taking  Editor,  Mr,  St«bbiDi, 
deserves  our  thanks  for  so  valuable  a  contribution  to  our  resources  in  thia 
department  of  statistics. 

8,  New  American  Cyclopedia,  vol.  xiii,  PARR — RED.  Appleton  & 
Co.,  Kew  York,  1861. — This  volume  fully  sustains  the  good  cuantcter  of 
its  predecessors  in  the  series, — Photography,  by  Dr.  J.  W.  Draper,  is  a  very 
interesting  and  instructive  article.  Of  sdentific  articles,  Partbenogenssis, 
Perpetual  motion.  Phosphorescence,  Polarisation,  and  FoeumaUcs,  are  fur- 
nished by  Dr.  Levi  lUuben  of  New  York ;  while  Pearl,  Perfume,  Petro- 
leum, Platinum,  Pump  and  othen  are  from  Hr.  J.  E.  Hodge.  Prof.  Par- 
sons of  Cambridge  contributes  a  large  number  of  learned  artides  on  legal 
subjects.  The  article  Persia,  its  Language  and  Lit«ratore,  is  from  Oie 
learned  pen  of  Prof.  W.  D.  Whitney  of  Yale  Colli^  The  article  "Peri- 
odical Literature,"  by  D.  W.  Fiske,  Esq.,  of  New  York,  is  a  comprehensiTs 
summary  of  that  subject,  and  will  be  of  the  greatest  importance  to  those 
seeking  such  information.  Three  volumes  more  we  understand  bring  thia 
series  to  a  close. 

B.  Perianal.— Prof.  A.  D.  Baobe,  F.R.S.,  Baperiu  ten  dent  of  the  Coast 
Survey  of  the  U.S.,  was  chosen  Foreign  Associate  of  tbe  French  Academy 
in  the  Section  of  G«ography  and  Nav igatioD  in  place  of  Mr.  W.  Scoreiby, 
deceased. 

OsiTUAaT, 

two  Tears.    Dr.  Iveswsaai 

pirticularly  to  the  atailjr  of  Jndigenoiu  medidnsl  ptuita.    H«  was  tba  sntbor  ^ 

■evKTsl  botaoiea]  paper*  in  the  sarlj  Tohua  of  this  JodtdbL    He  was  sleo  an  e 


_  - „- ,. it  Tale  College,  and  re- 
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